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CYCLOPEDIA:
OR, A NEW

UNIVERSAL DICTIONARY
OF

ARTS and SCIENCES.

ELOCUTION.
ELOCUTION is a term which, according to the ftrift-

nefs of etymological definition, might be applied to

fignify every thing that is included in the faculty and utterance

of thought, by the means of language, whether oral or writ-

ten ; and fome writers, even in modern times, have applied

it, with more attention apparently to derivation than to

authorized precifion and neceffary contradiftinftion, to writ-

ten compolition as well as to actual fpeech. At the fame
time, two other terms, oratory and eloquence, (which ety-

mological refinement might undoubtedly reduce to the fame
original fignification,) have admittance and current ufage in

our language, and are occafionaily ufed as fynonyms of
elocution in our loofer converfation. But every copious

fubjeft, when it comes to be treated in a didaftic way, re-

quires more terms of fettled diftinftion than the fimplicity of

rigid etymology can be expefted to furnifh ; and " many
terms which, in the laxity of general converfation, are in-

differently and indiftinftly ufed, in the precifion of fcientific

difcuffion muft be carefully leparated and placed in contra-

diftinftion : the very admiffion of fynonyms being perfectly

inconfiftent with the progrels and comprehenfion of icientific

truth."

Thcfe three terms, therefore, in the very outfet of the

prefent fubjeft, fhould be clearly and diftinftly defined, and
the boundaries of fignification affignable to each, as terms
of contradiftinftion, be precifclv marked. Thi6 has accord-

ingly been done by a popular bfturer of the prefent day.
" Eloquence," fays he, " may be defined, " the art of expref-

fing sur thoughts and feelings with precifion, force, and ele-

gance ; and of heightening the imprefDons of reafon by the

colourings of imagination." Ic is applicable, therefore, to

the whole faculty of verbal difcourfe, whether oral or writ-

ten. It addreffea itfelf by the pen, to the eye, as well as

by the living organs to the ear. Thus we fpeak (with ad-

Vot. XIII.

mitted accuracy) of an eloquent book, as freely as of an elo-

quent oration ; of the eloquent Buffon (alluding to his cele-

brated work upon natural hiftory); and of the eloquent
writings, as well as the eloquent fpeeches of Edmurd Burke.
The Apoftrophe to the queen of France, is as genuine a
piece of eloquence as if it had been fpoken in the houfe of
commons.

Oratory, on the contrary, is precife and limited in its

application : and, in this refpeft, indeed, even popular ufage
is pretty generally correft. It may be defined, " oral elo-

quence ; or the art of communicating, by the immediate ac-
tion of the vocal and expreffive organs, to popular, or to
ftleft affemblies, the diftates of our reafon, or our will, and
the workings of our paffions, our feelings, and our imagina-
tions." Oratory, therefore, includes the idea of eloquence :

for no man can be an orator who hath not an affluence of
thought and language. But eloquence does not neceflarily

include the idea of oratory ; fince a man may be rich in all

the (lores of language and of thought, without pofTeffing the
advantages of a graceful and imprcffive delivery. It is,

therefore, the name of a more complex idea; and includes,
bcfides the general notion of eloquence, the praftical part of
elocution : which being our immediate objeft, muft be
fpoken of more at large. " Elocution may be regarded
either as a fcience, or as an aft. In the former cafe it may
be defined, " the fcience by which the rules for the juft de-
livery of eloquence are taught j" in the latter, " the happy-
combination and coincidence of vocal, enunciative, and gef-
ticulative expreffion, by which oratorical excitement is fuper-
added to the eloquence of thought and language." In
other words : " Elocution is the art, or the aft of fo de-
livering our own thoughts and fentiments, or the thoughts
and fentiments of others, as not only to convey to thofe
around us (with precifioo, force, and harmony) the full'

B purport
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ELOCUTION.
purport and meaning of the words and fentences in which

thofe thoughts arc clothed ; but, alfo, to excite and imprefs

tipon their minds, the feelings, the imaginations, and the

pafiions, by which thofe thoughts are dictated, or with

which they fhould naturally be accompanied."
" Elocution, therefore, in its more ample and liberal fig-

nihcatior, is not confined to the mere exercife of the organs

• of fpeech. It embraces the whole theory and practice of

t ii '.'.tuior demonltration of the inward wcikin^s of the

mind." In (hart, " eloquence may fee conlidered as the

foul, or animating principle of difcourfe ; and is dependent

on intellectual energy and intellectual attainments. Elocu-

tion is the embodying iorm, or reprefentative power; de-

pendent on exterior accomplilhment, and cultivation < I the

organs, Oratory is the cumuhcatcd and vital exiftence r:-

f;iitin'.r from the perfect harmony and combination of the

two."
The obieft, then, nf the fcience of elocution is the irn-

provement of oral language, as contradiftinguilhed from

mere graphic compofition ; and the cultivation of every ex-

ternal grace and aceomplifhment with which the delivery of

aage fhould be accompanied, wln-thcr in reading, in

recitation, or in ipontaneous utterance: an object, to the

attainment of which the ancients devoted a vtry confider-

able portion of attention ; and for the due comprehenlion

of which, it appears to be neceflary to go fomewhat deeper

in our refearches into the phyfical and moral powers ot man,

than has been fufpected by the generality ot modern pro-

feffors; and inttead of calling in quellion, as foine recent

cavillers have done, whether elocution is even to be regarded

as an art, to eitabhfh its doctrines on the fettled principles

of fcience, and dtmonltrate the effential elements of that

Science as a branch ot natural philofophy. To the want of

this due confideration of the fubject, and to the incongruous

maxims relative to it, arc perhaps to be attributed not only

the frequency of every fpecies of difgufting impediment in

modern fpeech, but the lame and impotent ftate of public

fpcaking among us, when compared in its effects with the

tplendid and impreflive oratory of ancient times. " In thofe

parts of oratory, indeed, which relate to the arrangements

of thought, and the energies of expreffive language, there is

no deficiency of exillmg models ; and, certainly, 10 paucity

whatever ot pedantic rules and treatifes. Cicero and De-
mollhencs dill continue to fpeak to the eye, in all the elo-

quence of graphic words ; and Q^uintilian and Blair (like

two confpicuous luminaries, in the ancient ar.d modern h mi-

fpheres of oratorical cnticilm) illumine the tracks of written

language, and may help to inform us how orations (hould be

compofed. In this part ot oratory, the pretent and the

preceding generation have, accordingly, tomething to boait.

But for the theory and practice of thofe irr.prtffive exterior

drmonllrations with which the delivery ot tuch orations

mould be accompanied, to what fyftems, or to what models

can the Englifh tludent appeal ? In fhort, elcquence has

been cultivated among us with confiderable diligence ; but

elocution has been fo much neglected, that the very nature

of the fcience feems to be entirely forgotten ; and the few

fragments tf antiquity that have defcended to us upon the

fubject, are evidently mifunderftood by thofe who have pre-

tended to comment upon them ; and many of our molt

learned critics have either ingenuoufly acknowledged, or un-

warily betrayed, their total inability to comprehend fome of

thofe very diftinftions reoft indifpenfable to the expreffion

and harmony of oratorical delivery : fuch, for example, as

the mufical accents of fpeech, or inflections of the voice in

the harmonic fcale; the proportions of respondent founds

and cadences, and the cfTential contradiftinftions of percuf-

Ion, accent, and quantity."

Such is the language of the lecturer already quoted j

who, to refcue the elements of elocution from this itate of

neglect and chaos, and to facilitate the general attaimr nt

of an accomplifhment fo generally delirable, proceeJ?, iB his

" Introductory Difcourfe," thus curforily to ftate the ex.

tent and nature 01 the fubject.

" Elocution," fays he, " is, I. Partly a fcience, founded

on afccrtaiiiable principles, and fufceptible of palpable de-

munlfrations ; 2. Partly an art, attainable by imitative ap-

plication and obfervance ; and fubject to fuch laws as refult

from comparifon of general principles with practical ex-

perience ; and, 3. 1'artly an object of Uilc and feotirrent,

dependent on acutenefs of perception, and delicacy and re-

finement of feeling.

I, "As a fcience its foundations are to be fought,

lft. In phyfiology ; that is to fay, in the anatomical ftruc-

ttire of the elocutionary organs, and the laws of phyfical ne-

ceffity, by which their actions and reactions are directed and
circumfcribed : fome knowledge of which feems to be incif-

p-nfably requfite to the complete developtment and exertion

of their Hefpective powers; to the fnpply of accidental ard
occalional deficiencies ; and to the correction of thofe er-

roneous and defective modes of utterance, which, originating

in negligent or vicioti3 imitation, have ripened into habitual

impediments, id. In mufic, the effential laws and accidents

of which, with only one confpicnou* exception ," the pro-

grefs of the tune, in one in fiance, being by Aides or ac-

centual inflections, " lifting the voice up and down in the

mufical fcale ;" and in the other, by afcertainable intervals

ard perceptible gradations ; " are as applicable to elocution

as to fong : all fluent and harmonious fpeech (even that of

the moll eafy and fami.iar convcrfalion) as neccfTarily and as

abfolutely falling into the rythmical divifion of mufical bars,

and into the two generic meafures of common and of tuple

time, as the warblings of the moll fcientific finger on the

itage : while feveral of the impediments which moll ferioufly

obllruct and deform the elocution of injudicious fpeskers,

may be proved to originate in no other caufe than the viola-

tion of thefe mufical principles, and the conlequent rcliilance

of thofe phyfical neceffuies which limit the facilities of or-

ganic action, and with which the elementary principles of

harmonic proportion fo adnrrably and fo myllcriouflv con-

form. 3d. In philology, alfo, elocution hath a bafis, in-

alinuch as to the philofophy of the ftructure and compofition

of language, and to the acute researches of the etymologift,

many of thofe difputed quettions of pronunciation, quantity,

and percuflive accent, which have hitherto been furrendered

to the arbitrary and fluctuating decilions of fafhion, ought,
in reality, to be referred."

To which might have been added that the time of fpeech

itfeif, is, or ought to be, a refult of philological perception :

the quantities, emphafes, and inflections of fyllables, in all

perfect fpeech, being dictated by the fenfe and import of

fuch fyllables ; either inherent in their original llructure and
individual fignification, or derivable from fentiment and aiTo-

ciation.

2. As an art, the laws of elocution are partly grammati-
cal, as ariling out of the flrufture and arrangement of fen-

tences, and the confequent degrees of connection and rcla-

tionfhip between the different words and members and por-

tions of the difcourfe to be pronounced; partly harmonic,

as connected with the practical regulation of the variations

and proportions of harmonic found, with which fuch difcourfe

fhould be accompanied ; and partly mechanical, or experi-

mental,



ELOCUTION.
ir.entnl, as relating to the motions and pofitions of the re-

fpective organs, by which the varieties of vocal and cnuncia-

tive exprcfii >n are produced.

3. As a matter of ta'.le, elocution embraces the confidera-

tion of fuch peculiar habits of lludy, deportment, and aflo-

ciation, as are favourable to acutenefa and delicacy of fufcep-

tibility, both in the intellc&'ial and the organic fyltem, and

give them their peculiar bias and direction. In this po ; nt of

view, all the finer arcs, and all the more intellectual accom-

plishments conuitute efTential parts of the ftudies of the

finifhed elocution! ft. He fhould have an eye for the flowing

tints and flowing lines of picture, the proportions ot archi-

tecture and tnefymniBtries of Itatuary ; an ear for the ravifh-

ing delights of mufic : a perception of the vital graces of

look and atlituie and motion, far beyond all that the danc-

ing fchool and the opera houfe can teach ; and a foul

tremblingly alive to all the enthufiafm of poetry, and all the

poignancy of fentiment and pathos.

In vindication of the claim of this fcience to fuch an am-

ple field of illuflration and accomplifhment. an appeal may
be made from modern maxims to the example of claffical an-

tiquity, to the fafti that Hand upon record, and the relics

of ancient criticifm that yet remain : for although much in

the outlet of the inquiry appeared to the lecturer in the

light of original difcovery, further inveiligation, we are in-

formed, " convinced him, that many of thofe doctrines,

vhich he imagined to be new, are only " reftitutions of de-

cayed intelligence :" and what has, in reality, been added to

the treafures that well-directed labours might have redeemed

from the overwhelmed ruins of claffical criticifm, is proba-

bly confined to the phyfiological parts of the fubject, and

the connection attempted to be traced between the primary

laws of phvfical afbon and re-action, and the elements of

mufical proportion."

Toefc, however, con ftitute a very efTential portion of the

fcience of elocution ; and the ftudent of that fcience mult

begin, in the firft mltance, by invefligating theftrufture and

offices of thofe organs upon which the functions of fpeech

depend, which will be found to confift of two diltinct clafles,

the feparate actions and attributes of which, it is highly im-

portant that the DrofefTor at lead fhould accurately compre-

hend, left by m flaking the fource of the defects to be re-

moved, he fhouid neceflarily fad in the application of the

remedy. Thele a'-e, I , the vocal organ?, or thofe portions of

the organic fyftem employed by tne human (or othtr ani-

mated) btin^ in th : prodi.ftion and variation of expreffive

founds; and, 2, the enunciative organ?, which, in the com-
plication and per. eftion of their ltrufture, are peculiar to

man, and are employed in fuptraddir.g to the funds of \

certain other fpecific impulles, conftituting thereby the ele-

ments and fyllables out of which are compofed the whole
meehairifm of human language.

When, however, thefe twoclafles of organs are fair! to

be diftinct, that word is not to be underftood in fo abfolute

a ftnfe, a? to preclude the fipoofition of fume of them dif-

rharping the two fold office of modifying the tune and fu-

peradding the fpecific quality of literal eh ment. The nol-

trils, fr example, which conflitute a very efTential part of the

complicated organization that gives character to individual

voices, are the chief implement employed in forming the ele-

mentary ( Jii:ids of n, ng, Sec. while the teeth, and fome
other pa. louth, principally employed in the form-

ation of the eharictjriftic element- ...fo, a material

OP< rajion in modifying the tone of the voice. The pradtxal

dillinrtion it, however, fufficiently evinced, by the feparate

manifeftation of their effect, : the tones and inflexions of

voice being exhibited ia the moll exquiftte perfection by

feveral fpecies of finging birds, who are deftitute of the or«

gp.nizition reqiiifite forlpecch, and (pitch itfelf being capa-

ble of proceeding, in the human fubj.ct, in forcible whif-

perp, that is to fay, by the action of the eivmeiative organg

on a mere dream of breath, without accompan ment of any
tone, or found of voice. Of this, however, more he-reafttr.

See Voice, Enunciation, Organs of Speech, Sec.

From the flrudture of the organs, the phyfiological en-

quirer is next conduced to a confiicration of the laws of

phvfical neceffity, under which the fui ftions of thefe re-

fpedtive organs are performed ; and the mode of operation

by which volition accommodates itfelf to the relirictions

inevitably impofed : an invefhgation which involves feveral

topics of confiderable curiofity. F om the fimpie princ-ple

of pendulstion (the primary and indilpenfible law of all re-

iterated action) are explained many of the efTential pheno-

mena of enunciative and vocal expreffion, as the trill of the

R ; the impr; cticability of reiterating identical elements, or

pronouncing, in immediate fuccefTnn, certain elements clofcly

approximating in organic f rmation, without intervening

paufes ; the facilities of certain combinations of element,

the difficulty of others, and, cor.fequently, the phvfical caufes

of euphony and cacophony ; (fee Euphony, Sec.) and,

above all, the nature and caufes of thofe radical differences

in the qualities of fucceffive fyllables fo well underftood (in

practice, and effence at lea!f, if not in caufe.) by the gram-

marians of Greece, and defignated by them undtr the terms

thefts and arfis, but the total inapprehenfion of which has

been the caufe of fo much confufion in the theories and em-
barraiTment in the practical inftrudlions of modern profeflors.

The leading dogmas of thi3 fyftem are fo felf-evident, their

application to organic as well as mechanic motion, and to

the actions of the organs of fpeech in particular, fo demon-
iirable, and the coincidence of thefe actions with the phe-

nomena of a certain alternate energy and remiffion in the

procefs of verbal utterance fo apparent, that it is only alto-

nifhing how the principle itfelf fhould have remained fo long

obfeured. But there is ftill room enough in the world of

fcientific difcovery for other Columbufes to crack the heavy

erd of other eggs. But our bufmefs is an abftract, not a

dec'amation. Thus then, it is contended, that action is of

two kinds, continuous, or proceeding for a certain fp?.ce

of time, in a certain direction, from one original im-

pulfe, as the flight of a dart by the impulfe of the bow,
or of a ball from the explofion of a cannon, StV.t or

reiterated and capable ot unlimited continuity, from
fucceffive impulfe, as in the pendulum of a clock, the

motion of the legs in walking, Sec. But fpeech is not a con-

tinuous action proceeding for a certain fpace in a ctrtain di-

on from one original impuMe, like the fight of a dart,

Sec. but a ferics of reiterated actions like thofe of the pen-

dulum, or of walking, Sec. though much more complicated

and divcrfified by variety of phenomena, and, for that end,

by neceffary modification of impulfe. Still, however, fpeech.

is action, reiterated action, refulting from reiterated impulfe,

and confequently lubjtct to the indifpeiiihie law of reitera-

tion, namely, rc-adtion, or alternation; for as the p ndulum
when it has made its full fwing in one direction mult re-act in

the oppofite direction, before the primary action can be re-

peated ; and as when one ot the lower cxtremties has been

advanced at full ft ride before the body it mull either be drawn
back again towards its former pofition, or, by a more com-
plicated pendulation, the body mull advance upon the hmb,
and thus rellore the original puife to give the other extre-

mity an opportunity of fimilar action, before the leg tirfl

advanced can advance again ; fo when the tongue, lip, or

uvula have sited in any given direction for the lorumum of

B z any
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any given element, it mud re-act filtntly fir expreffively cither

upon the primary, or in fome new dirc£lion, before the fame

element can be repeated, or any other element, requiring a

fimilar line of action can be formed. And fo, alio, when

the primary organ of cadential or fyllabic impulfe (the car-

tilage that furrounds the larynx) has been once contracted

for the impuifion of the more energetic note, a re-action of

that organ, tither filtnt or accompanied by another note

of lefs energy, mud take place before the contractile energy

can be renewed. Hence are derivable all the phenomena

that belong to, or are to be defcribed under the denomina-

tions of cadence, meafure, rythmus, metrical feet, and other

diftinctions arifinjr out of thofe radical and effrr.tial differ-

ences in the qualities of fyllables, fometimes defcribed by

the terms accented and unaccented, and fometimes by the very

fame writers, in the very fame page, denied the diftindtion

of accentuation; and fometimes, alfo, confounded with the

quantities, and by the denominations, of long zndjbort. but

with which mod certainly, neither accent nor quantity have

any thing whatever to do. (See AcctsT, Measure,
Rythmus, Prosodv, Metrical Feet, Quantity, &.c.

See, alfo, Poise, Thesis, and Arsis, Pulsation, and

Remission, Sec.) Hence, alfo, will be found derivable

(not from caprice, or taftc, or arbitrary invention, but from

phyfical principles) the diliribution ot all vocal melodies (and

thence by imitation of all other melodies) into the propor-

tions and cadences ofcommon and of triple time; (fee Time,)

and hence fome light perhaps may be thrown upon that

curious and hitherto unfathomable queftion, the caufc of the

exckifive Satisfaction received by the human ear from founds

that follow each other in thofe dclinitt and fimple propor-

tions.

Having laid thefe foundations of theory on the folid bafn

of experiment, the elocutionary phyliologut may proctrd to

practice, and the crown and pinnacle of his labours conlilf in

the expofition of the nature and caufes of the various impe-

diments and impVrfe&ions of fpeech ; and in the application

of the prop»r remedies applicable to thofe defects, whether

*>riginatinar in organic deficiencies, or milconformations; or

adopted from imitation, confirmed by the inveteracy of erro-

neous habit. (See Impediment.) The practical part of

elocution alfo necefiarily includes all that relates to the edu-

cation and management of the organs of fpeech ; the im-

provement of the expreflive powers of voice and enun-

ciation; the laws of inflection, proportion and harmony;

and the graces and accomplifhments with which the deli-

very of fptecfc (whether original or imitative) mould natu-

rally be accompanied; and by which its effects upon the

heart, the iudgmeut and the imagination may be heightened

and confirmed. See Physiognomical Expression, Ges-
ticulation, Sec.

Such is the general outline of the fcierce of elocution,

according to the only profeffor of modern times, by whom the

fuhject has ever been treated in a fcientific pcint of view, and

from the notes of whole public lectures this abltract is prin-

cipally furniihed ; a fcience which, however neglected, de-

ferves (for its practical application at once to the nobleft pur-

pofes of public exertion, and the molt familiar gratifications

of private life.) a confiderable portion of the attention of thole

who are entrulted with the education of youth. For if

oratorical excellence be an object only to the few, yet that

thofe few fhould have the means of cultivating thofe parts of

filch excellence which appear to be within reach of fyftematic

tuition, is certa'nly higluy defirable ; and (not to dwell upon

the confederation that it is not always practicable to fortfee,

during the feafon of early tuition, who (hall, or who fhall

not, be among the number of that few to whom fuch accom-

phfhmcnt might be of primary importance) " forsc degree,

at lead, r[ elocutionary accomplifhment is cenamly defir-

by all. There are few, indeed, to whom it would not be

advantageous [at l^ait in point of mental gratification) to

be able to :ead, with emph ifis and harmony, the fine paf-

fages o r our poets, or the instructive and eiegact compo-
fuions of our hiftorians, moralift , and amufive writers:—

re is. perhaps, fcircely any individual who has not,

otcafioiially, experienced the advantage of delivering what

he bad to fay with conectnefs, eafe, and imprcfiivr'afs ; tr

::n^ this acconiDli:1iment) who has not fe,t the dif-

adv-: :':i"i> fru n fuch n in the focial

intercouifes of private ,ife, how g eat^arc the benefits of this

attornment '. How dues it multiply the fources of innocent

at a /:!! does 't impart to the hightft, though
mod familiar, of our intellectual gratification*!''

" Fortunately for mankind," continues Mr. Thelwall,
" tins accomplishment, fo univerfally, to be defired, needs

never to he- defired in vain. With thofe exceptions only,

which refult fr'.m deafiiefs, or trom mental imbecility, I

(hall, I think, demonftrate, that (by no greater facrifice of

time and effort than i- ufually devoted to lefs important

fciences and mu ;h m.;re frivolous accomplifhments) correct

and irrprefTue elocution is attainable by all." He admits,

however, " that hitherto, at lead, the intlances of fuch at-

tain nmt have been exceedingly rare; that few are the

En^hthmen who converfe with fluency and impreflive grace;

and fewer Hill who can read with tolerable harmonv and

propriety. Even in our churches, the fublimeft paffages

lofe their impiefnvencfb from the imperfect manner in which
they are delivered ; and thofe very preachers who are molt

accomplished in every other particular, too frequently ob-

fcure, by the wretchedness of their elocution, the eloquent

difcourfea they compofe.
" lint the caufes of this it is not difficult to difcover. We

trace them, at once, in the a. molt univerfal neglect of this

important branch of education. Even of the proiefled

teacher?, in this department, where is the individual who
has properly explored the extent, or the principles of the

fcience, or who has even fufpected that icience had any
thing to do with the fubjtct ? It has almolt been queltioned

wljether elocution were even an art ? Excellence has been
regarded as the mere myiterious gift of nature or of fortune

— ai the original and unfolicited dilpenfation of a partial

providence; which no education could fecure, and which
itudy and application were fcarcely necclTary to improve.

Wuh refpeft to the constituents of that excellence, mere
talte and prefentiment have been regard ;d a? the only ar-

biters ; the very laws of inflection and poportion have been
denied all foundation and existence in the utterance of mo-
dern fpeech; and pronunciation, to:?, ard melody, and
even the constituent requisite of percuffive accent, (jpon
which the individuality, the character and the force of fpoken
words eiTentially depend,) have been abandoned to the Iaw-

lefs rule of fafhion and caprice." Introductory Dtfcourfe

on the Nature and Objects cf Elocutionary Science.

Elocution has by many b?en confidered as contradiftin-

guiihable into three fevcral kind;, reading, recitation, and
Spontaneous fpeech ; and foTe profeffors have marked thefe

diftinctions fo abfolutely, as to prefcribe d fferent ftyles of

utterance, both in vocal and enunciuive exprellion, to the

reader and the rec'ter, from thofe which they regard as be-

longing to the unpremedita : ive Speaker. Mr. Cockin, in

particular, in an ingenious diflcrtation (publifhed without
his name, 1775) on " Tne ^rt of Delivering written Lan-
guage," has maintained this hypothecs ; and has difeuded

the fubject of thefe fuppofed differences under ihe refpect-

ive
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trt heads of accent delation, expreffion, (of

voice as well a< gefture,) and pautce ; for the latter font ol

h, fee hereafter uuder their refpeflive title*. This

w. 11 k, we are Informed in the dedication, was altogether ap-

proved bv Mr Garrick, who aflhred the antboi " that the

rine laid down in that ctTay agreed exaSly with his own
fen?iment8." The popular axiom, however, " read exactly

as you would lpi'ak ," (Supposing it addreSfed to a good

ioeaker,) Seems, in its principle, to be a rule rrncli more ra-

tional than any thin^ that even the ingenuity of Mr.

C 'ckin, though applauded by Mr. Garrick, has been able

to adduce. It is ohjtCt'ouable, indeed, on account of its

impracticability ;
pointing out a degree of perfection that

was never yet attained, nor ever will be, ti. : perfection in

other arts and accomplishments (hall be attained alfo.

But the principle i.s not, therefore, the lefs valuable; the

Models ol perfection mud not be d'fearded from our minds,

becaufe art could never yet completely realize them : and

although there are impediments, perhaps inSurmountable, in

the way of giving either to reading or recitation all the eafe,

the grace, and the vitality of Spontaneous fpeech, yet, in

principle, they fhould aiTuredly be the lame ; for reading

and recitation are only two different modes of imitating

that nature, which Spontaneous fpeaking exhibits in her

original reality; and the imitation ought to be fo much the

more perfect and exact, as, in this inllance, the artilt has the

exclusive advantage of operating not only on the model, but

with the very materials which nature herfelf employs in her

creations. Mr. C. , however, contends, " that reading does not

receive any of its beauties from the principles of imitation,

being no copy, but only another kind of Speech." That,

generally fpeaking, it is fo, cannot be denied: but it is fo

far from unquestionable that it ought to be fo, that this may
be perhaps affigned as the genuine reafon why the reading

even of thofe very perfons produces only Sleep, whoSe uu-

premeditatedy/jeaZ/n^-, is the delight of all ears ; and why
lectures never interelt the auditors, like Spontaneous ha-

rangues.

There are, however, certain particulars of efTential distinc-

tion in the practical facilities; and even capabilities of excel-

lence, in reading, recitation, and original fpeech, which the

Student of elocution ought to underftand, as thereby each may
perhaps be brought fomewhat nearer to perfection than can be

expected without the due confiderationof thefe circumftances.

Thus, for example, fpontaneou9 fp?ech, fpringing immedi-

ately from the infpiration of feeling, with all the frcShncSs

and glow of original conception, is capable of a degree of

warmth, eafe, and Stowing energy, which can belong only to

firft impreffions and unpremeditated language. From this

very circumStance, however, it is incapable of all the fmooth-

nefs, proportion, and harmony, which a minute attention to

euphony, construction, rythmus, and quantity, may enable

the reader and reciter to accompiilh. The reader, on the

corrtraiy, who finds the language ready polifhed to his hands,

and fees it Spread out before him, has IciSure for full atten-

tion to all the minutiae of rythmical cadence ; and if his ear

be good, his perceptions acute, and his notions of the prin-

cples of elocutionary harmony correc^ he may crtainly

attain a degree of perfection of utterance, in what relates

to mere proportion and melody, which none but the reader

mull expect. But then, on the other hand, the reader

(efpccially he who reads at fight ; and if he has previously

ftu lied, he becomes, in a certain degree, a ttcitcr,) pro-

nounces what he reads, not with the feelings of an origi-

nator, or imparter, but with the feelings of a recipient ; his

mind u paffive while his organs only are active: hence, in-

evitably, a certain degree of coldnefi and unnatural reftrair.t.

The reciter partakes of the ail vantages and disadvantages of
both; aid he has both advantages and disadvantages pt< u-

liar to himSelf. If what he fhould repeat be completely in

his memory, he makes it, to a certain degree, his own, and
may approximate to the eale ol the Spontaneous Speaker, and
the finjoth melody of the accotnplifhed reader, though he
can never completely attain the uofophifticated warmth and
vitality of the former, or the complete rythmns and nicely

meafured pauScs ol the latter. At the fame time, by re-

peated experiment, he may have adjufted hi3 tonrs and atti-

tudes, and the exprrfllons of his countenance, more com-
pletely to the Sentiment and psfii>n of the paSTages he is

to deliver than the reader couid p.-ffioly have done, and
have accommodated them more completely to the rules

and principles of grace, than is practicable to the Sponta-
neous fpeaker: but what he gams in force and propriety he
ts in danger of l.fing in Simplicity ; and the mere reciter,

however excellent, is more likely to extort applauSe than to
awaken the genuine Sympathies' of the foul. From this

view of the Subject, the lecturer already cited concludes, that
though the principles of Englifh elocution, fundamentally
eonfidered, are the fame, to which Soever of thefe three
modes of utterance they may be applied, yet the practical
excellencies and obvious difficulties of each being pec::

the Student oS elocution, whatever department be his ultimate
object, Should practiSe in all three, fince reader, reciter,

and Spontaneous fpeaker, have each Something to learn, from
the other two, for the full accomplishment of his own par-
ticular branch of the art.

Another and more rational division of the art of elocution
may be made from a consideration of the Subjects to which
it is applied, or the circumrlances under which it is exercifed.
According to this princ ; p!e, elocution may be considered as
diltinguiShable into the following kinds, I. The conversational;
2. The narrative; 3. The didactic; 4. The authoritative or
judicial ; 5. The argumentative ; 6. The perSuaSive

; 7. The
declamatory and impaflioned ; relative to each of which
fome general rules may be laid down both with refpeet to
voice and enunciation : as that in the firft, the enunciation
fhould be eaSy and familiar, the tone Simple, the inflection

limited, and the pitch of the voice but jull fo far beyond a
whifper as to render it tuneable. In the Second, the enun-
ciation, though exceedingly Simple, Should be fomevvhat
more precile and emphatic; the tone clear, unoflentatious,
and impreffive

;
level, but not monotonous. In the third,

both tone and enunciation Should be Strong, firm, and em-
phatic ; which in the authoritative and judicial Should
Swell to Something like pomp, mingled with a degree of
tirmneSs that in effect Should border on auiterity, and with
relpect to modulation, alinoft on monotony. In the argu-
mentative, clearnefs of voic: snd perfpicuity of enunciation
are the principal objects. In the perSuaiive, the tones Should
be mild, infinuative, and pathetic, the pronunciation remote
alike irom the affectation of fonoroufnefa and of precision. In
this, indeed, as in the Seventh and laft deScription of elocu-
tion, the enunciation fhould rather be fubfervient to the
tone, (that is to Say, to the feelings,} than the tone to the
enunciation, as the object of the Speaker is rather to be un-
derstood by the hem than by the undeiHanding. In Sub-
jects and paSfages of flrong paffhn and emotion, the enun-
ciation fhould be occafionally accelerated and retarded ; ap-
parently wild and irregular, but obedient always to the
changes of p^SSion and Sentiment; the modulation extensively
varied, and the voice ranging through great varieties of foft-

ne&j force, and vehemence, of acutc-nefa and gravity, and
the whole compafs of cxpreffivc or reflective intonation.
The f;ur great fchools of elocution, or rather the four

great
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j(rc3t theatres for the exhibition of that talent, are, the ba', The modes cf elocution in rh ; s profeflion, are thofe of

the pulpit, the fenate, and the dage; and before we take leave reading, as applied to portions of the fcripturts, or to fet

of tin- fubject. fometlnng ought to be- laid on ea h of thefe. form, ol worlh'p ; of i'.rrr.on, which may be either read,

We fhall confider them, therefore, in their alphabetic order. (according to the general cuilom of the church of England,)

Elocution of the Bar.—The Ityle of elocution adapted to recited, (as is ufual among the preachers of the church of

this profelfion, will bell be undcrdood by confidering the Scotland,; or delivered fpontanecufly, (that is to fay, from

objects to which the eloquence of the bar is principally to notts or reflections previoufly digefted, without aftual com-
be directed. Thefe are, 1. To demonftrate, by the cluci- polition,) a* has been recommended by bifhop Burnet, and as

dation of evidence, difputed facts; 2. To convince, by ar- is practifcd by fome of our feparatids, and even by a very

guments, the doubtful judgment; j. To influence by per- fmall number of our regular clergy; and of prayer. Of
fuafion, or controul by declamation, the p-ifiions, the fvm- the firft ofthefe.it is only neceffary to fay, that the only

pathies and moral feelings of thofe upon whom the decifioo circumflance in which it fhouid differ from any other fpecies

of a caufe may depend. For the firll of thefe, we require an of reading, feems to be, that it fhouid be rather morefolemn,
elocutiondidinguimed by impreffive dillinctnefs an unaffected and deliberate, from refpect to the place and the occafion

deliberation, and collected coolnefs ; an enunciation precife to which it is accommodated. In all kinds of reading, the

without formality, at once terfe and familiar ; a deportment ityle of elocution fhouid accord with the fubject, the tone and
candid, firm, and unafTuming. For the fecond, we demand manner mould harmonize with the language and fentiment ;

an emphatic perfpicuity; an air of decifive, but modell con- and as thefubje<S3 of fcripturai and devotional reading are fo

fidence; an ardour not impetuous, but chaftened and re- exceedingly divetfified, it follows as a confequence, that the

{trained, by all the decorums of circumflance and fituation. fly le of the reader fhouid be diverfified as widely ; and that

For the laft, the noblefl, and mod arduous of all the exer- nothing can be more inconfiltent with the objects of clerical

tions of forenfic eloquence, are required, a range of elocu- elocution than monotony. With refpect to the three modes
tionary expreffion, as various as the paflions and emotions to of delivering a fermon, this is not the place for difcuffing

be commanded ; an inlinuating mildnefs, a melting or a their refpective claims of preference; and what has been

kindling pathos ; the tone, the look, the whole manner, already (aid of the application of the fame common prin.

gediculation and deportment, fhouid occalionally afTume the ciplcs to reading, recitation, and fpontaneous fpeech, and
entire range of exprciTive variety, from the moil conciliating the different kinds of excellence mod attainable in eacii,

fympathy to the deepell folemnity, and even, perhaps, on precludes the necefTity of particular rules for them refpect-

fome occafions to intimidating bolJnefs. The occafions, in- fvely. In prayer, a folemn proltration of matine r, with

deed, on which all that is here demanded can with propriety a confiderable mixture of enthufiafm, feems particularly

be exerted by the forenfic orator, may but rarely occur
;

required ; and an efptcial avoidance of all thofe odd tricks

but when they do occur, the opportunities are decifive, and peculiarities, into which minitlers are fo apt to fall,

and the reputation of the pleader, who is fully qualified to But the further confederation of this fubject belongs, pro-

avail himfelf of them, is damped for ever. perly, to the title Gesture.
Elocution of the Pulpit.—The objects of clerical eloquence Elocution of the Senate.—As the eloquence of the fenate

have been oratorically thus enumerated, " to inform the is partly deliberative, partly controverfial, ?nd partly decla-

undcrdanding even of the inapprclienfive; to aroufe the raatory, it requires an elocution uniting aiir.oll all ttie prin-

{lumbering confeience ; to regulate the moral feelings; to cipal riquifites enumerated under the two preceding head-;
redore the (bcial fympathies, which the difparities of fortune and it admits, and even occafionally demands, a more impc-
have but too much tendency to fufpend ; to rellrain the fury tuous warmth, a more rapid and vehement emotion, than in

of ambition, and check the mad career of voluptuous pro- either of the former indances could be at all decorous. The
digality ; to unlock the iron grafp of avarice, and expand fermons of Math* Ion might require, or, at lead, their effect

the liberal palm to deeds of charity ; to humble the towering might be heightened by a denunciative feverity, an awful
infolence ot priie, and difarm (he uplifted hand of opprefuon auttenty of manner, that fhouid imprefs his audience with all

i-.id revenge; to infufe the fpirit of benevolence into the the ideas ar:J Kelings of a fupernatural agency ; and under
heart of unfeeling obduracy ; to breathe the iacred love of fuch circumllances the oratory of the pulpit might ferm to

peace into the bofoms of the turbulent, and the mild fpirt have been ci.rri.-d, even above the heights, and beyond the
of forbearance and toleration into the foul of perfecuting force of fenatonal and popular oratory; but it is in the
bigotry and prejudice." How f=r all theft objects are, practi- fenate alone, and the popular aiTcmb'.ies of the nation, that

cally, in the contemplation of every 01 ator of the pulpit, this the orator is to hurry away the impetuous paflions, and
;s no place to ditcufs

; but if fuch be, in reality, among the tranfport the hearer into abfolute action ; and there only are,

proper objects of pulpit eloquence, it is obvious that all, and of courfe, required the full thunders of elocutionary tnergy.
more than all, that we have demanded for the elocution of But it is r.ot only in the fervid tones of an impetuous i

-

the bar, isrequifite in this fpecies of elocution alfo. Among clamation, that the fenatorial eloculionitl fiiould excel; in the
the indifper.lmle requifites of fuch elocution, are a familiar calm dignity of a well modulated cadence, and the polifhed

fimpliciiy, i.ifinuative and endearing; an impreffive energy, grace and propriety of enunciation, he fhouid alfo furpafs; and
ftimulative and aroufing ; a pathos varied, characteridic, and in the eafy urbanity of tone and euphony (when the ftronger
dcfcriptive

; and a fubhmity awful, elevating, and command- exertions of eloquence are not required) he fhouid manifed, at

Wg. A mingled folemnity and enthufiafm fhouid ccca- once, the dignity ci the llatelman, and the elegance and
fionally give an air of infpifaticn to the preacher, and his refinement of the polite fcho'ar. How little thefe cirenm-
pronunciatioD, and all the particulars of utterance properly ftar.ces, (almod all of tf em within the reach of a well directed
included in the term enunciation, fhouid be full, fonorous, education,) are rttcr.ded to, is but too generally known

;

and oratorical, rather than loofc and colloquial. At the fame and in the hu • of modern oratory (asjudgedby
tirr.e, nothing is more to be avoided than any ovetmarked its effects) the con; q lences may but too wcilbe difcoteredi
peculiarity or affectation, or than the vulgar vehemence, the Elocution of the Stage.—The critical object of theatrical

bawling and vociferation, which art fouictimea millaken for reprefcntation is imitation. Its excellence is verifimilitude.

snergy and oratorical animation. It is a moving picture, that exhibits founds as wcu as ob.

jeds,
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jrftn, nn'J a part of whofe pigments are the tones of the rrtl-

than voice. l'.» elociltlbn'j Ibetefore, fhould be that of Na-

ture—Mature in her higheft perfection. Ideal nature, if

you p'fafe ; fuperrer, in perflation, to any tiling that in-

dividual nature ever exhibited, but in principle nothing de-

viating from unfophilticated reality. The harmony may be

wore perfeft, the intonation fomcthing more diverfified, the

inflexion and range of the voice rather more extenlive. the

utterance a little more emphatic, and fome other graces

and obfervances may be carried a degree further than ever

was obfrrvable (or perhaps ptafticable) in fpontaneous fpcecti

and real life ; but (UN that fpontaneity and reality mutt be

the model* ; and the elocution, in all effent'al particulars, that

tvould be unfit for the bar, the pulpit, or the popular affem-

bly (fo far as the difference does not arife out of the differ-

ent fentiments to be expreffed and paffions to be indulged

or excited) is unfit for the flage alfo. It fhould be remem-

bered, however, that the drama deals in the extremes of paf-

fion and emotion ; that its moral requires that it'fhould ex-

hibit thofe paffions burfting all bonis of decorum, and tri-

umphing over the reft raints of reafon. The player has fre-

quently to exhibit the judgment urder the domination of

Biffiona ; and is even to reprefent the full malignity of the

word, as well as the imprudent exceffes of the bed paffions

of our nature ; while the paffions of the orator are always,

in reality, (though not always in appearance,) to be urder the

controul of his judgment ; and all the malignant and evil paf-

fions are to be fuporeffed, or kept out of fight, any other-

wife than as thev may be mentioned, or alluded to, in moral

reprchenfion. Hence even the fimplicity and truth of prin-

ciple may, and mud produce, occafionally, much apparent

difference of effect ; and the fame excrcife ot judgment (for

the judgment of the player mull, in reality, [till be paramount

over his paffion, though he be exhibiting the very rcverfe)

that leads the orator, to temper and qualify, may induce the

aftor, to exaggerate the psfiioh. It is in thefe exaggerations,

however, that the art and mattery of the performer are molt

feverely tried, andtatteand judgment arealike imperioufly re-

quifite. They are neceffary undoubtedly to the perfection

of his art
;
yet the inttant the exaggeration is apparent, dif-

gnlt begins ;—the irtlant the vulgar feeling of wonder is ex-

cited, the tragedian finks to a level with the rope dancer ;

and many a time ought he to be overwhelmed with corfufion,

by thofe very plaudits to the attainment of wlrch- he has fa-

crificed all the finer touch's of nature that might have fe-

cured the genuine applaufe ot fympathy and emotion. B':t

fully to attain, or even diftjnftly to comprehend, the higher

excellencies of theatrical elocution, requires a very diflerent

courfe of preparation and ttndy from what generally falls to

the deltiny, or enters into the app>ehenfions of the prof tf-

fbrs of tiiis art. It is not in the fcience of the green

room, the library of the prompter, and the technical know-

ledge of flage trick, to make a finifhed aftor. To deliver

language well, it is neceffaiy fully to comprehend it, not

loofely and colloquially merely, but grammatically, etymolo-

gically, and fympathctically ; to deuft the nicelt (hades of

allufion and difcrimination, and enter into the fentiment of

the author ; to realize the paffion, where paffiin is, and the

character, where the compolition is charafterillic. To excel

in any fpeciea of elocution, therefore, demands fome know-
ledge of general literature ; to he a matter uf that elocution

that Ihould iiluftrate the fine paffages of Shakefpeare, will re-

quire a knowledge of our language which, fully poffeffed, would

entitle the elocutionift to the rare and valuable charafttr of

an Englififcholar. But the fources of human paffion mull

be ftudied alfo ; human nature mutt be known, in the gene-

ral, and in the particular, in all rank6 and conditions, and

ELO
under all circumftances and agbeiatidrra. The perception*

mutt be diligently cultivated ; the dilcr niinative powers mult

be wellexercifcd ; feeling, keen, vigorous, varied feeling,

muft be cherilhed ; and the imagination muft be perpetually

at work. For the deveh.pcment of the flexible powers -ot

the voice, no pains well diiefted can be too elaborate, and

the mind fhould comprehend, and the ear fhould perceive the

delicacies and varieties of rythmus, with all the fubtile nicety

of a poet. • The aftor fo qualified will difcard from his elo-

cution all the pedantries ahke of the convent and of the green

room ; all profeflional alfcftions and prcferiptive peculiari-

ties ; he will copy nature in fuch a ftyle, that nature in het

turn will copy him ; and like the great aftors of Greece and

Rome, he wi'l be worthy to give, while he receives, in ft ruc-

tions to another Cicero or Demofthenes.

ELODES, in Botany, Adanfon 444. ( Elodea ; Juff. 255.)

A genus formed by Adanfon of the Hypericum JEgyptiacum

of Linnrcus, on account of an oblong icale or appendage

to the claw of each petal, confidered by Linnssusas a fore

of neftary, to which opinion he was probably led by the

analogy of the neftarifcrous glands in his own Hxpakurn

Elodes. We fee no reafon to feparate the above plant from

Hypericum, nor does Jufficu more than hint at the tueafure.

Sec Hypericum.
Elodes is alfo ufed among the ancient writers in Midi-

cine, for a fpecies of fever, attended with proftife fweats.

ELOGIUM, Eloge, a praife, or panegyric, bellowed

on any perfon or thing, in confideration of its merit.

The word is Latin, but formed of the Greek EtAoyta, com-

niendation ; which is compounded of iv, well, and At-. -,>, /*

fay, orfpeak.

The fecretary of the Royal Academy of Sciences at Paris

formerly compofed the cloges of fuch members as died ; and

delivered them at the next public meeting of the company.

Funeral orations are eloges of eminent ptrfons deceafed.

Extravagant and improbable eloges are of the greateil;

dis-fervice to their own defign ; and do, in effect, diminifh

the perfon whom they pretend to magnify, and degrade him

whom they profefs to exalt. Any worthy man may paf*

through the wotld, unqueftioned and fate, with a moderate

recommendation : but when he isfet oft and bedaubed with

rhetoiic,an d embroidered fo thick, that you cannot difcern the

ground, it awakens naturally (and not altogether unjuftly)

intercit, curii fity, and envy ; for all men pretend a (hare in

reputation, and love not to fee it cngroffid, or monopolized ;

and arc therefore apt to enquire (as of great eftates fuddenly

got) whether the perfon fo commended, came honellly by

it, and of what credit the perlon is that tc'ls the Hory.

ELOHA, in Scripture, the lingular of Elohi, one of

the names of God. See F.lohi.

ELOHI, Eloi, or Ki.oimm, one of the names of God;

But it is to be obferved, that angels, princes, gre t men,

judges, and even falfe gods, are tomctim-s called by tint

name. The connection of the dilcourfe ;fh'ls us in judging

rightly concerning the true meaning of this word. It it

the fame as Eloha; one is the lingular, the other the plu-

ral. Neverthelefs, Elohim is often con (trued in the fin-

gular number, particularly when the true God is fpokert

of ; but when falfe gods are fpoken of, it is conftrued rather

in the plural. Calmet, Diftion. Bibl. See Ji-hovah.-

ELOI. See Elohi.
ELOIGNED, in Law. See Eloncata and Eioti-

CATUS.
ELOINE, fignifies to remove, or fend a great way off

Thus it is fatd, if fuch as be within age be eloined, fo that

they cannot come to fue perfonally, their next friends (halt

be admitted to fue for them. Stat, n Ed. 1. cap. 1
rr

liLOME,
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ELOME, a name given by fome authors to orpiment.

ELON*, in stticient Geography, a town of Palclline, in

the tribe of Dan. Jofh. xix. 4.3.

ELONGATA, in Law, u a return of the fheriff, that

cattle arc not to be found, or removed, fo that he cannot

make deliverance in replevin. 2 Lil. Abr. 454. 4^8.

ELONGATION, in Jfironomy, The angle under

which we fee the diltance of a pb.net from the fun, reduced

to the ecliptic.

Let S T {Plate XII. 4/lrcncmy.ftg. 104.) be the didance

of the fun from the earth, S L. the curtate diftance of the

planet from the fun, the angle T S L equal to the difference

of longitude of the planet P and earth T fecti from the 1

call id the commutation ; the rrfohition of the triangle

T S L, in which the two lid r« an i contained angle ?.re given,

will give the angle at the earth STL, ca'led the elongation,

and this being taken from the longitude of the fun, it the

planet is to the call, or light of the lun, will give the geo-

centric longitude of the planet.

The triangle SLT may be refolved by the following

rule: tie leal! fide is to the greateil as radius is to the tan-

gent of an angle, from which 4"; mult be taken. The
tangent of the remainder, multiplied by the tangent of half

the fum of the unknown angler,, gives the tangent of halt

their difference, which mull bt added to or fuhtraiited fromth;

half fum to trace the angle of elongation. This angle is the

lead of the unknown angles in the cafe of an inferior planet

whin the half difference mu!l be luhti acted; it is the

greateil for a fuperior placet when it muft be added.

It is fomttime8 ufeful to recollect the following pro-

portions.

The fine of the commutation is to the fine of the elonga-

tion as the tangent of the heliocentric latitude is to the tan-

gent of the geocentric latitude.

The fine of the elongation is to the fine of the commuta-
tion as the curtate dillance of the planet from the fuo is to

the curtate diflance of the planet from the earth.

It is at the time of the greateft elongations of the inferior

planets Mercury and Venus, that they are ufually feen to

the greateft advantage. The greateft elongation of Venus

was, according to Ptolemy, from 45° 25" to 47 35', and

that of Mercury between 16° 8' and 2S 37'. According

to our modern tables thefe numbers are, for Venus 44 yt

'

to 47° 48', and for Mercury 17° ,56' to 28 20'.

Elongation is alfo ufed, by lome authors, for the dif-

ference in motion, between the fwifteft and the flowed of

two planets ; or the quantity of fpace, whereby the one has

overgone the other ; called ^\{o fufieralion.

The fwiiteft motion of the moon, with rega-d to the fun,

is called the elongation of the moon from the fun. We alfo

fay diurnal elongation, horary elongation, &C.

Elongation, as it relates to Fortification, is a term

ufed to exprels that deviation from the immediately regular

conftruition, which is derived from a polygon formed upon a

circle, to one formed upon an ellipfis, or oval : when this hap-

pens, enly two of the faces retain that conltruction and pro-

portion which would appertain to the relpeciive circles of

which they would each form a part, lu this we confider

the ellipfis in qtieflion to be drawn upon two circles, and

having a line paffine through both their centres, as well as

through the centres of the two retained faces; which

neceffanly a-e parallel. The two fides, or elongated arcs

of the ellipfis, may be divided into any number of faces,

according to the extent of the area mclofed ; they are

ufually on the fcale of the greater fyftem, while the ends

are on the fcale of the mean fyftem. Sometimes the elon-

gation mult be made fo as to occupy a great extent of

front ; in which cafe it may become expedient to throw
forth a crown-work from the centre of the elongated

are, or line, in order to prevent the enemy from occupying

any part of the efplanade fufficiently near to batter thofe

works which may be rather weak for want of a flanking

fire fufficiently powerful to impede the befiegers. Thefe
crown-works anfwer much the fame purpofc as advanced re-

doubts in front of a line of entrenchments, and fcour the

whole advance fo completely, enfilading the afTailants, as to

render it peremptorily necefTary to become mailers of them
before the lines can be carried. This will fhew not only

their ability, but tie abfolute neceffity for conftructing all

fuch advanced defences, in that fcicntific manner which may
render them untenable by the enemy, after being poffefTcd

by them, as well as peifectly incompetent to make any im-

predion on the intrctichments, which wouid command them

in rtverfe, that is, in their rear, and compel the enemy to

quit. Crown-works being on a more important fcale, re-

quire that every attention fhould be paid that their batteries

fhould not bear upon any of the mam defences.

The foregoing relates to regular works : for the irregular

we have fcarcely any thing like a defined rule ; but it muft

always be held in mind, that the more the defences are

elongated, the more they will require additional fupport,

either from various lines of fortification one within the other,

or from detached works, fo fituattd as to defend the

weaker part?. This neceffity arifes chiefly from the faiiant

angles being rarely allowed to fall within 90°, left they

fhould plonge upon fome other parts of the defences

;

whereas in all works formed upon a pentagon, hexagon,

heptagon, or even an octagon, the angles of the baft:on«

may be coniiderably reduced, and the ravehne3 equally fo ;

it is owing to this that fortrefies, on a large fcale, not only

admit, but require, numerous additional defences to fill up

the feveral intervals between the exterior faiiant angle3, or

extremes of the defences, but to prevent the enemy from

occupying pofitions favourable to their views.

We do not term works conltiu&ed in an irregular manner

along the (hores of a bay, or around a peninfula, elongated }

they may be carried for miles without coming under that

defignation ; it is only when a line of defence, and particu-

larly fortifications, forming a figure either perfectly regular,

or nearly fo, are in every particular part extended, for the

purpofe of embracing more fpace, or conforming to any
particular local circumdance, that we confider the term
elongation to be applicable.

In TaBics, the term implies fuch an extenfion of the front

as is produced artificially, without the aid of reinforcements.

Thus, we draw up troops only two, inftead of three, deep,

for the purpofe of elongating our front ; which confcquently

thus becomes extended to half as much more as it formerly

occupied in length. This is often necefTary, but it certainly

weakens the fire and the refiflance throughout; befides, it

prevents the cafualtics in the front from being fo readily

fillrd up, and is apt to leave gaps, or openings, through
which the enemy's cavalry may make a charge.

Where it is abfolutely neceflary to retain a very firm

front, yet to extend it fo far as local means may allow,

efpecially where it is principally intended to repel the

enemy's horfe, thofe parts of the line which may be moft
expofed by the evennefs of the ground, &c. ought to be
blocked by allatis, that is, timber felled and laid in fuch a
manner as fhould obftruft the paflage of cavalry ; behind
thefe a few men fhould be difperfed to prick off any of the
afTailants who fhould attempt to cut an opening, or to drag
away the trees, fo as to obtain admiffion. Frequently trees

can be cut down, but cannot be drawn away to any

j chofea
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chofcn fpot : in fuch cafe, their trunks and principal

branches may be left, while their Idler boui>hs may be cut

into ilakes and palilades for the defence of other parts. 1 he

line will of courfe be elongated bv fuch devices, while the

more expofed parts may retain their effective (trengto.

Where a convoy is in quellion, and that the attack upon it

can be made only upon one long front, which cannot be

entirely covered by the waggons, &c. then, placing the

artillery in the moil commanding Gtuations, the infantry

mud be rangeJ in fuch manner as may elongate the defences,

and keep the enemy in check. This will be peculiarly ne-

ceflary where a neighbouring height mull be cut off from the

enemy's poffiffion, though it could not be occupied by the

defenders of the convoy without weakening and dividing

tb« m.

The elongation of an attack, is where only a fmall front

is (hewo at firft, but is gradually extended to as to embrace

a greater portion of the defences : thus, when after opening

a battery upon a batlion only, other batteries are made to

boar upon the curtain almoft parallel thereto ; in fuch cafe,

we fuppofe only a bridge-head, or a jkche to exift, but no

raveline. Likewife, when a column of infantry bearing

down upon, and menacing only one particular point, fud-

denly deploys, and ails upon a greater extent of line, the

attack is faid to be elongated. But, in either cafe, the term

does not apply to any additional force brought to aft on

the fame point; it relates to extenfion merely.

Elongation, in Surgery, is an imperfeft luxation ; when
the ligament of any joint is fo extended, or relaxed, as to

lengthen the limb, but yet not to let the bone go quite out

of its place . See Luxation,

ELONGATUS, Eloigned, a return of the fherifF that

a perfon is conveyed out of his jurifdiftion. See writ de

HOMINE RePLEGIANDO.

ELOPEMENT, in Lata, is when a married woman, of

her own accord, departs from her hufband, and dwells with

an adulterer; for which, without voluntary reconcilement

to the hufband, (he (hall lofe her dowry ; nor (hall the huf-

band, in fuch cafe, be compelled to allow her any alimony.

Stat. Weftm, 2. 13 Edw. I. c. 34. See Divorce and
Dower.

" Sponte virutn mulier fugiens, & adultera fafta,

Dote fua careat, nifi fponfo fponte retrafta."

The word is formed from the Belgic, Ee, matrimony,

and loopen, to run away.

However, mere advertifing a wife in the Gazette, or

other public papers, is not a legal notice to perfons in gene-

ral not to trufl her ; though a perfonal notice given by the

hufband to particular perfons is faid to be good. An aftion

lies, and large damages arc ufually given, agaiuit a perfon

for carrying away, and detaining another man's wife. See
Forcible AhduBion and Ravishment.
ELOPS, in Ichthyology, a genus of abdominal fifties, the

characlcr of which, according to the Linnxan fyflem, confifta

5n having the head fmooth ; edges of the jaws and palate

rough with teeth ; gill-membrane with thirty rays, and
armed on the uutfide in the middle with five teeth.

The genus elops is defined by Bloch as having the gill-

membrane furnifiied with more than thirty rays, (fpecimens

lie examined exhibiting thirty-four,) and Bofc admits there

fliould not be lefs than thirty to conAitutc the genus.

Bloch confidcrs the bony fhicld or plate beneath the chin,

and the dorfal tin being plated oppofitc the ventral, as tfTeii-

tial characters of the genus.

eg of this genus at prefenf known is the

Liima in clops faurus j le lczani of the French writer').

Vol. XKI.
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Perhaps the earlicll defciibcr of this fifh is fir Harts Sloan?

,

who, lb the fecond volume of his hillory of Jamaica, gives a

figure and detailed defeription. He fpcaks of it under the

name of faurus maximus, and acquaints us that it is call J

in Jamaica the fcin-filh, or fea gally-wafp. " This fifh (he

obferves) was about fourteen inches long, in the middle live

inches round, and tapering to both ends ; the mouth in both

jaws had one row of Imall lharp teeth, and on the upper two
more within, parallel to them, and a row of the fame on

the upper part of the cartilaginous tongue ; three quarters

of an inch from the end of the fnout were the eyes, round,

and grey ; there were two pinnx pofl branchias, two under

the belly, one on the middle of the back, pojl anum another,

and a forked tail ; it was all over fcaly, the back of a dark

brown, and the belly of a white colour." The fpecies is

founi in various parts of the American feas ; it was met
with by Dr. Garden about Carolina, and communicated by
him to Linnaeus. The ftrong fpine at each fide of the tail is

confidered as a fpecifical diilinftion of elops faurus by
Linnreus, Gmelin, and others, but this muft obvioufly re-

main a very doubtful charafter till another fpecies at leall of

the fame genus be difcovered in order to afcertain whether

fuch fpines be not charafterillic of the genus inflead of

the fpecies.

It has been obferved by writers that elops faurus bears

fome refemblance to a pike, or rather to a falmon ; with the

former it has no kind of affinity whatever, but on the con-

trary it is fo clofely allied to the falmo tribe that were it not

from being dellitute of the flefhy raylefs fin, fo uniformly

obfervable on the lower part of the back in the falmon kind,

we fhould be almoft induced to refer it to that genus.

The head of elops faurus is without fcales. The lower

jaw rather longer than the upper. Both jaws, together

with the tongue and palate, are armed with avail number of

fmall teeth. The eyes nearly vertical ; the irides double,

the inner one yellow, exterior red, and the pupil black ; and

the eyes partly covered with the (kin of the head. The
body of this fifh is (lender, and the fcales large ; the head
yellowifh, back blueifh, fides (ilverv. The lateral line is

ftraight. All the fins brownilh ; the exterior half of the

peftoral fin, anterior part of the dorfal fin, and extremity of

the tail blueifh. The tail is much furcated, and divided in

the middle by a diftinft longitudinal ftripe of black.

Elops, )-.\±\, in Zoology, the name of a ierpent, other-

wife called elaps.

ELOQUENCE, the art of fpeaking or writing well, fo

as to move and perfuade. The term, however, in its greatefl

latitude, denotes that art or talent, bv which the difcourfe

is adapted to its end ;
" Dicere fecundum virtutem orationi .

Scienfia bene dicendi." Quintilian. In common converfa-

tion, however, the word eloquence is feldom ufed in Inch a

comprchenfive fenfe. But this definition exactly correfponds

to Tully's idea of a perfect orator; " Optimus ell orator

qui dicendo auimos audientium et rlocet, et deleftat, et

permovet." Accordingly all the ends offpeaking arc redu-

cible to four; every dilcourle or fpeech being intended to

enlighten the uuderllanding, to plcal'e the imagination, to

move the paffions, or to influence the will. When a fpeaker

addrefles himfelf to the uuderllanding his aim is to inform,

and to convince, for the former of which purpofes the pi

dominant quality is perlpicuity, and for the attainment of
the latter, argument. By the full we are made to know,
and by the (econd to believe. The imagination is ad-

dreffed, by exhibiting to it a lively and beautiful reprel

tion of a fuitable object. As in this exhibition, the,

of the orator may be faid to I hat of the painter,

which coniilU in imitation, the merit of the perfprnD

C re Cults
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refults entirely from the two following fources, viz. dignity!

as well in the fubjeft, or thing imitated, as in the maimer

of imitation, and refemblance, in the portrait or performance.

This addrcfs attains the fummit of perfection in the fublime,

!
which fee,) or thofe great and noble images, which, pre-

ented to the mind in ftiitable colouring, expand, as it were,

the imagination with forr.e valt conception, and quite ravilh

the foul. The charafteriftic of the third fpecies of difcourfe,

or that which is addrcffcd to the paflions, is the pathetic.

(See Passions and Pathos.) But the mod complex and

mod important of all the kinds of eloquence is that which

is calculated to influence the will and to perfuade to a cer-

tain courfe of conduct. This is an artful mixture, of that

which propofesto convince the iudgmei t, and of that which

interefts the paflions; and its diftinguiflling excellence refults

from thefe two, th< native and the pathetic dnly

blended. Tliefc, combining their force and acting in con-

cert, conftitute that u ofaddrefs, whichis admii

fitted for perfuafion, and has always b ltd as the

fuprerne qualification in an orator. Tin 1 reafon-

ing was by the Greek rhetoricians termed $h-.o1>ic, and from

fignifying the principal excellency in an orator was ofed at

length to denote oratory itielf. Hence, as vehemence and

,
eloquence became fynouymous, the lau !

I jnriity to

this mode of thinking, was (ometimes defined " the art of

Tjerfuafion.*' In order to perfuade, which, though not the

only object of eloquence, is the moft important and for many

reafons the moft difficult, the moil effeutial rcquifites are

folid argument, clear method, a character of probity ap-

pearing in the fpeaker, joined with fuch graces of ftyle and

utterance as fhall command attention to what he fays.

Hearers who exerciie their underftanding cannot be per-

fuaded, v\ ithout being convinced ; but conviftion and per-

fualion, though they are fometimes confounded, ought to

be diftinguifhed from each other. Conviftion affects the

underflanding only ;
perfuafion, the will and the practice.

It is the bufinefs of the philofopher to convince a perfon of

the truth ; but it is the bufinefs of the orator to perfuade

him to act agreeably to it, by engaging the affections of the

hearer. Conviction and perfuafion ought always to accom-

panyr each other, but this is not univerfally the cafe ; becaufe

the inclinations do not regularly follow the dictates of the

underflanding. The inclination may revolt, though the

underflanding be fatisfied ; the paflions may prevail againfl

the judgment. Conviction, however, is one avenue to the

inclination, or heart ; and it is that which an orator mould

firfl endeavour by his utmoil efforts to gain ; for no per-

fuafion is likely to be flable, which is not founded on con-

viftion. But in order to perfuade, the orator muft do more

than produce mere conviction ; he mull duly confider the

nature of man, and endeavour to aft upon the different

fprings by which he is moved. He muft addiefs himfelf

to the paflions ; he muft paint to the fancy, and touch the

heart ; and hence, befides folid argument and clear method,

all the conciliating and interefb'ng arts, both of compofition

and pronunciation, enter into the idea of eloquence.

" We may diftinguifh," fays Dr. Blair, (Leftures,

vol. ii.) "three kinds, or degrees, of eloquence. The
firfl, and lowed, is that which aims or.ly at ple»fing the

hearer. Such, generally, is the eloquence of panegyrics,

inaugural orations, addreffes to great men, and other

harangues of this fort. This ornamental fort of com-

pofition is not altogether to be rejected. It may inno-

cently amufe and entertain the mind ; and it may be

mixed, at the fame time, with very ufeful fentiments. But

it muft be confeffed, that where the fpeaker has no farther

aim than merely to (bine and to pleafe, there is great danger

ELO
of art being drained into oflentation, and of the compofitio*

becoming urefome and languid.
*' A fecond and a higher degree of eloquence is when the

fpeaker aims not merely to pleafe, but alio to inform, to

inftruft, to convince ; when his art is exerted in removing
prejudices againfl himfelf and his caufe, in chufing the molt
proper arguments, dating them with the greatcft force,

arranging them in the bell order, expreffing and delivering

them with propriety and beauty, and thereby difpofmg us

te pafs that judgment, or embrace that fide of the caufe, to

which he feeks to bring us. Within this compals, chiefly, is

employed the eloquence of the bar.

" But there is a third and flill higherdegreeofeloquei.ee,

wherein a greater power is exerted over the human mind
;

by which we are not only convinced, but are interefted, agi-

tated, and carried along with the fpeaker ; our paflions are
f.o rife together with his ; we enter into all his emo-

tions, we love, we deteft, we refent, according as he in-

fpires us ; and are prompted to refolve or to aft, with vi-

gour and warmth. Debate, in popular affemblies, opens
ious field to this fpecies of eloquence ; and

the pulpit aLfo admits it." See farther on the different

fpecies ofeloquence under the article Elocution. For the

hntory of eloquence, and an account of the moll diftinguifhed

orators ; fee Oratorv and Orator. Thofe who dillin-

guifh between eloquence and rhetoric reprefent the latter as

propofiiig and explaining the theory, and the former as the

practice of the art ; but they are generally ufed indifcrimi-

r.stely for each other. See Elocution and Rhetoric.
On the fubjeft of this article, fee Campbell's Philofophy

of Rhetoric, Blair's Leftures, vol.ii. and Cambray's Dia-
logues on Eloquence.

ELORA, or Ellora, in Geography, a town of Hin-
dooflan, in the vicinity of Dowlatabad, famous for its

nurr.erous pagodas, moil of which are cut out of the natural

rock. M. Thevenot, who has particularly defcribed them,

fays, that for two leagues together nothing is to be feen but
pagodas, in which are fome thoufands of figures. The fculp-

ture of them he does not much commend ; and we may
apprehend, fays m:.jor Rennell, that they are of early Hin-
doo origin. It fhould be recollected, that Deoghire, which
flood in this neighbourhood, was the greateft and richeft

principality in the Deccan ; and that the fame of its riches

incited Alia to attack it in 1293 ; and thefe elaborate mo-
numents of fuperftition were probably, as Rennell fuggefts,

the offspring of that abundant wealth, under a government
purely Hindoo. Sir C. W. Malet has given a particular

account of thefe wonderful excavations, illuftrated with

drawings, in the fixth volume of the " Afiatic Refearches."

As to their origin or date no inquiry which he had been able

to make afforded him fatisfaftion. He has no doubt, how-
ever, that they are the works of people, whofe religion and
mythology were purely Hindoo ; and he adds, that mod of

the excavations carry itroug marks of dedication to " Mah-
dew," as the prefidi.ig deity. Neverthelefs he fuggefts,

that the mod northerly caves of Ellora, occupied by naked
fitting and (landing figures, are the works of the " Sewras"
or " Juttees," who by the Brahmens are efteemed fchifma-

tics, and whofe feft, called " Srawuk," is very numerous
in Gu/erat. Tiie tenets, obfervances, and habits of the
" Sewras" are peculiar, and in many points very different

from other Hindus. Their adoration of the deity is conveyed
through the mediation of " Adnaut" and " Parifnaut,"

the vifible objefts of their worfhip, perfonified as a naked
man fitting or ftanding. This feft is fuppofed to be of a

comparatively modem origin ; and if this be the cafe, and the

hypothetic of the dedication of the temples to their idol be

4 admitted,
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admitted, tlie limit of their poffible antiquity will he affigned ;

but without afcertaining, or affecting, that of tlie others.

As to the antiquity of thefe aftonifhing works, this writer

has detailed two different accounts ; one given by an intelli-

gent Mahometan and another by a Hindu. The account of

the full is faid to have been derived from a perfon of

acknowledged erudition. The fccond was deduced from a

book, entitled " Sewa Lye Mahat," or the grandeur of the

inanfion of Sewa, ;'. e. Mahdew. The Mahometan reported,

that " tlie town of Ellora was built by rajah Eel, whoalfo
excavated the temples, and being pleated with them, formed
the fortreU of Deoghire (Dowlatabad,) which is a curious

compound of excavation, fcarping, and building, by which
the mountains were converted into a fort, resembling, as

fome fay, the infulated temple in the area of the " Indur
Subba" (one of the pagodas.) Eel rajah was contemporary
with Shah Momin Araf, who lived 900 years ago." The
Brahmen, on the other hand, faid, " that the excavations

of Ellora are 7894 years old, formed Ly Eeloo rajah, the

fon of Pelhpout of Elichpore, when 3000 years of the

Dwarpa Youg were unaccomplished, which, added to 4894
of the prefent Kal Youg, makes 7894." Our author

inclines to the former opinion. He farther informs us, that

the " Koond," or ciftern, mentioned by the Brahmens, is

ftill in excellent prefervation, juft without the town of
Ellora ; and the holinefs of its water is even now in fuch

high eftimation as to render it a " Teerut" (pilgrimage)

of great reputation and refort, under the appellation of
" Sewalla Teeruit," or " Kond." There are many other

excavations in a femicircular mountain, that commands a

view of the fine valley of Ellora. In order to account for

thefe extraordinaiy works, and the fituation in which they
were conftructed, it (hould be confidered, that the ancient

Brahmens avoided the contamination of cities, and affected

the purity and fimplicity of rural retirement. In fituations

remote from obfervation, the imagination of their difciples

probably enhanced the merits of their Sanctity. Accordingly,
to alleviate aufterities, and to gratify the devout propen-
fities of thefe holy men, became objects of pious emulation.

Under the influence of this principle, the munificence of
princes may have engaged to provide them retreats, which,
fanftified by the fymbols of their adoration, were at once
fuited, in fimplicity and feclufion, to thofe for whom they
were intended, and in grandeur to the magnificence of their

founders. Thus power and wealth may have been com-
bined, under the guidance of enthufiafm, to produce monu-
ments, fcarcely lefs extraordinary or lefs permanent, though
lefs confpicuous and lefs known, than the pyramids of
Egypt. Although fome of thefe excavations are of very
2ncient origin, there are others, and particularly two, in a

hill near a garden in the neighbourhood of Aitrungabad,
formed, as it is confidently affexted, by rajah Paur Sing, one
of the Rajpoot Ameers of Aurungzebe's court, as a place

of retirement, during his attendance on that monarch in his

excnrlions to the neighbouring garden.

ELOTZ, a town of Rufiia, in the diifrift of Orlof ; 112
miles E.N.E. of Orel. N. lat. 53 20'. E. long. 39- 14'.

ELOVKA, a town of Ruilia, in tlie government of
TobolSk ; 16 miles W. N. W. of Tomlk.
ELOY, Nicholas Francis Joseph, in Biography,

was born at M0116, in the province of Hainault, on the

20th of September 1 7 14, and died on the [Othof March 1788,
having exercifed his profelfion as a phyfician wilh great

ability and difiuterelled humanity. He was a m;in of ex-
tenfive learning, and great roodcily, and much addicted to

ftudy ; whence, notwithllaiding his profcffional avocations,

he was enabled to write upon a variety of topics, and hi»

E L P

publications are numerous. His fir (I work, which wa»
published in 1750, was a fmall treatife, entitled " Reflex-
ions fur l'Ufage du The." His next publication was an
attempt at a hitlory oi medicine, arranged in tlie form of
a dictionary, and entitled " Eifai dn Dictionnaire Hif-
torique de la Medicine Anciennc et Moderne," in two
volumes octavo, which appeared in the year 1755; this

work was afterwards greatly enlarged, by extending the
different articles which it contained, and was published in

1778, in fou^'volumes quarto, with the title of " Dic-
tionnaire Hiflorique de la Medicine Anciennc et Moderne;"
to which, as our readers will have obferved, wc have been
much indebted for information relative to tlie different me-
dical characters, of whom we have already given a biogra-
phical account. Eloy like wife publiflied, ii1 1755, a fmall
volume, entitled " Cours Elementaire des Accouchemens;"
and, a few years previous to his death, viz. in the years 1780
and 1781, he committed to the prefs two other effays, the
firft of which was entitled " Memoire fur la Marche, la

Nature, les Caufes, et Ie Traitement de la Dyfenterie ;"
and the other, " Queftion Medico-politique ; fi l'Ufage du
cafe eft avantageux a la fante, et s'il pent fe concilier avec
le bien de l'etat dans les Provinces Belgiques ?" Asa
flight reward for the patriotic zeal manifefted in this tract,

the eftates of Hainault prefented him with a fuperb fnuff-

box, with this infeription, " Ex Dono Patrise ;" the Gift

of his Country, He held the honourable office of phyfi-
cian to prince Charles of Lorraine. Nouveau Diet. Hiftor.

&c. Lyon, 1804.

ELPHIN, in Geography, a poft town of the county of
Rofcommon, province of Muniler, Ireland, 75 Irifli miles

W. by N. from Dublin, and 7 miles S. from Carrick, on
Shannon.

Elphin, a bilhopric in Ireland, in the archi-epifcopal

province of Tuam. It dates its origin from St. Patrick,

in the middle of the 5th century. It comprizes the great-

er part of the county of Rofcommon, a large fcope in Sligo

and Galway, and a very little in Mayo ; and is reckoned one
of the moft valuable of the Irifh bishoprics. There are 75
parilhes, which are formed into 29 benefices, and of thefe

26 have churches, which are the only ones in a tract of

420,150 Irifli acres ! The cathedral is a poor parifh church,
but the bifhop's palace is a very good modern houfe, in the

midft of an excelle"t demefne, and adjoining the fmall town
of Elphin. Beaufort.

ELPHINSTON, William, in Biography, a Scotch
prelate and ftatefman, was born at Glafgow about
the year 143 1. He was educated at the Univerfity

of his native place, and became diftinguilhed for hit

proficiency in the learning of the times. He after-

wards went to Paris, where he itudied the civil and
canon law, and likewile delivered lectures with great
reputation for feveral years. Upon his arturn to Scot-
hind he was promoted to church livings, and admitted
a member of the king's council. He was, foon after this,

appointed a joint commissioner with the hilhop of Dunkeld v

ami the earl of ljuchan, in fettling Come difputes between
the courts of Scotland and France. As a reward for the pru-
dence and eloquence which Mr. Elphinfton dilplayed on this

becafion, he was, on his return, nominated to tlie bilhopric of
Rofs ; whence, about the year I4S4, he was translated to
the fee of Aberdeen, and appointed, at the fame time, to

the chancellorship >) the kingdom, an office which he held
fome time with the highcll reputation ; but when the
troubles which took place between the king, James .111.,

and his difcontented nobility, had involved the kingdom in

a civil war, he abandoned public Hate affairs, and confined

C 2 hunfelf
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himfelf wholly to the duties of his bifhopric. But, on the cipa! objeft, and occupying the largcft portion of the fpree

acceflion of James IV. his talents as a ftatefman were again « the picture; and, in others, the landscapes being the

called into exercife, and from this (imp his (bvereign under- mod important. He was bom at Franckfort
; at what po

no affairs of moment without hi* advio ' nr- riod> thofe who have written his life, differ much in dating j

rence. He died in 1514, at the advanced age of eighty- but the beft authorities determine it to have been in 1574,

three, leaving behind him an excellent character ; he was and his death to have happened in 1620, fo thai lie lived

the patron 01 learning and learned men, and it is fuppofed, only 46 years.

that by his influence the bull was obtained from the pope, He was at firft a difciple of Philip Uffenbach, whom he

for edtablifhing a univerfity at Aberdeen, with as ample foon excelled, and then determined to go to Rome, wl

privileges as were enjoyed by the molt favoured feats of alone he could acquire that high tafte to which he al-

tearning; and to his perfonal exertions and fuperintend- phed.

ence, it was chiefly owing that the building of King's After fome time fpent in ftudy of the fine works there

college was undertaken and completed. To that founda- expofed to his view, and an intimacy with many eminent

tion he proved himfelf a munificent benefactor during the painters, he fixed upon that ftyle of art which has been

remainder of his life; and, at his death, when he be- mentioned as decidedly his own ; in which no one had ever

queathed lar^e fums of money for its fupport. Gen. Biog. before exerted himfelf; and in which no one has ever fnice

ELPISTICI, Efcnrwm, among the Greeks, a fed of fo highly excelled as Elfheimer.

philofophers, who made hope the ruling paflion of man- That which renders his pidures fo interefting is, the graii-

t]D(J #
denr of ftyle in which they are executed. Many of his

ELRICH, in Geography, a town of Germany, in the figures partake fo much of Raphael's belt manner of cha-

circle of Upper Saxony, and county of Kiettenburg ; for- racier, of action, and difpofition of the draperies, that if

merly the capital of the county ; in which are fome con- they were magnified, they wouldappear to be of that great

fidcrable manufactures ; 6 miles N. W. of Nordhaufen. matter's own hand; and they have fuperadjed a colour

ELRICK, or Egelric road, in Antiquity, was an which is of a fuperior clafs ; in the production of which,

ancient artificial road, made with great labour and ex- indeed, the fmallnefs of their fize was of confiderable al-

pence through the fens, ten miles from Spalding to Deep- filtance to him; for it is by no means fo eafy to extend a

ing, by Egelric, abbot of Crowland, in the county of full body of colour over a large furface, with equally pleaf-

Lincoln, and afterwards bifhop of Durham ; who, as In- ing variety of tone, and freedom of execution ; and in it

gulphus relates in his hillory of that monattery, raifed, by to feparate and form the diftinct parts as in a fmaller one
;

means of wood and gravel, a caufeway, or caufey, for and though it requires more neatnefs in the execution of the

travellers, through the centre of a wild fore ft and deep latter, it does not demand fo free and fo ready a hand to

marines, called, after him, Egelric ; or, by abbreviation, El- unite, to blend, and foften the various parts, and to give

ric-road. A part of it is full vilible, lined with willows, expreffion its full force, as in the former.

between the river Welland, and the marlhes north of Crow- His pictures exhibit great attention to nature
;
particu-

land. Gough's Trauflation of Ingulphus's Hiftory of larly his perfpeclive is very perfed, in lines, at leait ; and

Crowland.
I

he not unfrequently chofe very difficult things to manage:

ELS, in Geography, a town of Moravia, in the circle fuch as working with a fhort perfpeclive diftance, and

of Brunn, 32 miles W. of Olmutz, and 24 N. N. W. of fometimes placing his figures on the top of a hill, and fud-

Brunn. denly lofing the ground, till it is recovered again in a deep

ELS A, a river of Tufcany, which runs into the Arno, valley. His landscapes have, in general, the air of real

about a mile "YV. from Empoli. views, and are finilhcd with wonderful attention to general

ELSE, a river of Silefia, which runs into the Oder, form, and beautiful fcenery. Their colour is not always

near OderburT. exactly that of nature, but as feen under a peculiar illumi-

ELSEN, a fmall town of France, in the department of nation, like the tone which Titian has adopted in his St.

the Roer, chief place of a car.ton in the diftrict of Cologne, Peter Martyr ; giving it an air of grandeur not to be ob

with a population of 304 individuals. But the canton con

tains 36 communes, and 12,239 inhabitants.

Elsf.m. a town of Germany, in the kingdom of Weft-

phalia, and bilhopric of Paderborn ; 2 miles W. N. W. of

Paderborn

.

ELSFLETH, a fmall town of Germany, in the duchy

tained, perhaps, by the brighter hues of nature.

From the extreme care and excellence with which his

works are finifhed, they were not, of courfc, in his fhort

life, very numerous ; and are rarely to be met with. The
richeft collection of them in this country is at the earl of
Egremont's, at Petworth, in Suffex. There are ten pic-

of Oldenburg, fituated on the rirer Wefer, where the duke tures by him, eight of which are of one fize, v:%. about

of Oldenburg exacts a confiderable toll from all veffels fail- four inches high, by two and a half wide, or perhaps a little

ing up the river towards Bremen. At the peace of Lune- more. The fubjects are, a St. Peter, St. Paul, St. John

»ille, the duke was offered an indemnity for this toll, with Baptift, Tobit and the Angel with a Fifh, an old Woman
the view to favour the commerce of Bremen ; but its pro- and a Girl, an old Man with a Boy, and a Capuchin Friar,

duce is fo important, that the duke would not content to with a model of a convent in his hand. The figures in all

its abolition. thefe are about three inches high, yet their characters aitd

ELSGAU, a bailliage of Switzerland, being part of the expreffions are juft and excellent; and the drawing of their

bifhopric of Bafte, lyirg between the mountains and the figures, and the draperies, in the beft ftyle of art. An-
Lai g, and comprehending the town and bailiwick of Poren- other picture reprefents the interior of a brothel by fire and

tru. and 20 parilhes. candle light, in which there are ten or more figures gam-
ELSHE1MER, Adam, in Biography, a painter of ing, and indulging in the licentioufnefs of fuch a place, all

very extraordinary talents, ftanding quite alone in the pe- exquifitely wrought ; with fome expreffions that have never

culiar province of the lift he adopted, vi*. fmall pictures of been furpaffed, although the figures are not more than two
landfcapes with figures, and of fmall figures with land- inches and a half high. The laft is Nicodemus's vifit to

fcape back-grounds. The figures being in fome the priu- Ciiriit ; but it is not of fo good a quality as the others.

The
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The fubjects he chofc were generally ir.oon light or can.

die light pieces, which he painted with great lightncfs,

fpirit, and delicacy of touch, and With great knowledge

of the chiaro-fcuro, and excellent colour; and with

iueh finith, that every part will bear the tainuteft : in-

ipi'Ctioii.

While he lived his pictures Lore high prices, and they

of COUrfe were greatly enhanced on his death ; one of them

is mentioned by Houbraken, reprefenting Pomona, as hav-

ing fold for 800 German florins. There ore engravings

from many of Elfheiiner's pictures by his friend and bene-

factor, count Gaud ; but they are it) general too heavy and

black, and have a flatnefs of effect, particularly in the

trees, very unlike the originals ; among them is one from

his molt famed picture, the Flight into Egypt, a moon-

light. It is now, with two others of different fubjects,

in the National Mufeum at Paris.

Elfheimer, though thus endowed with tafle and fkill, was

not the favourite of fortune. Notwithltanding he obtained

great prices for what he did, yet his care in the execution

of them, and the time they colt him to finifh, were not fo

recompenled as to enable him to live and maintain a large

family with comfort. As what he earned by hie paintings

would not find fullenance for himfelf and them, he fell

into debt, and was calt into piilon ; the difgrace of

which, though he was not fuffered to remain long confined,

is faid to have preyed on his fpirits, and haflened his diffo-

lution. He was greatly regretted, and his works eagerly-

bought up, even by the Italians. The grand duke of Tnl-

cany had feveral of them, and the world jullly lamented

the fevere fortune of fo extraordinary a genius, who
deferved far more felicity than he was permitted to

enjoy.

Elfheimer is highly celebrated, fays another writer, for

his careful pencil and extraordinary effects of light. Moll

of his landfcapes are illumined by fire, or by moon, or torch

light ; and in them he has introduced lmall hiitorical figures,

which are highly appropriate to the fcenes, and moll ex-

quijitely painted : yet his Aurora, of which there is an ex-

cellent print by count Gaudt, mews that bright and fudden

light was not abfolutely neceffary to the dilplay of his powers,

and that he dipped his pencil in early dawn, with equal

felicity.

Tbe accuracy of his obfervation, and the retention of his

memory were great, and the fkill was fcarcely lefs with which
he introduced into his compofitions, fuch picturefque inci-

dents as he had once feen. Pilkington fays that " it is im-

poffible to conceive any thing more exquifite in painting than

the productions of the pencil of Elfheimer; for whether we
conuder the fine tafle of his deiigu ; the neatnefs and correct -

nefsof the drawing of his figures; the admirable management

and diftribution of his lights and (hades ; the lightnefs, the

fpirit, and the delicacy of his touch ; or the excellence of

colouring ; we are aflonifhed to obferve fuch combined
perfections in one art ill ; in whofe works even the minutelt

parts will bear the moll critical iufpection, and the whole
together is incxpreffibly beautiful. Pic underllood the prin-

ciples of chiaro-fcuro to the utmofl perfection ; and fhewed

the folidity of his judgment in the management of his fub-

jefts, which for the moll part were night-pieces, by candle,

or torch light," fee
With thefe high claims to contemporary patronage, it

yrat the fate of Elfheimer to fall a martyr to his own merits.

Not affluence, nor even comfort, attended him in his pro-

feffional purfuits. His family was numerous, and the great

care with which his fcnfibility to the minuter beauties of

future prompted hirn to finifli his pictures, occupied fo

much time, that Jie was gradually overw! tlfnei with debts,

and caft into prifon. Being much rrfpecU-d, he was foou

releafed ; probably by his ftiertd G 1 ngraver: but

returned, ipirit-broken, to his art, and Unvived not long.

Poilerity u ill reverence his profefliamal merits, and regret

his misfortunes.

Of artills of tranfeendant talent, it has been the frequent

lot to receive from their contemporaries but a trifling earncfl,

either of the value of their works, or the extent of their

fame : fo blind is tafle, with all its lofty prcteufions, or fo

reluctant is human nature to recognife the claims of living

excellence.

Among the mod celebrated of his works, which are

known through Europe, by the diffuiion of count Gandt's

excellent engravings after them, may be mentioned his

" Flight into Egypt," wherein he has coiitrafted the effects

of fire and moonlight ; two landfcapes, in each of which he

has introduced " Tobit and the Angel ;" a " Cottage Door
by Caudle-light, with Ceres drinking from a Pitcher;" the

ftory of " Baucis and Philemon ;" the " Decollation of

John thf Baptiit ;" " Latona and her Sons, with the Ly-
cian Peafants metamorphoied into Frogs;" and the " Death
of Prucris:" the two latter fubjects were engraven- in En-
glaul by MagdaL-n Pafs. Some of his mod valued per-

formances were late in the gallery of the grand duke of

Tulcany. L.
ELSHOLTZIA, in Botany, fo named by profeffor

Wiildenow in memory of a Pruffian botanill, John Sigifmund

Ellhcltz, who lived in the middle of the 17th century, and

publifheda Flora Marchic.i, or catalogue of plants cultivated

in the principal gardens of Brandenburg, printed at Berlin

in 1 66 3, in fmall 8vo. Wiildenow mentions alfo a manufcript

work on Horticulture by the fame writer in his native tongue,

prcferved in the royal library of Berlin.—Willden. in

Rbmer Ufteris Magazine, fafc. 11. 1. t. 1. Sp. PI. v. 3.

59. Clals and order, Didynamia Gymnofpermia. Nat. Ord.
Labiate, /eft. ',. Juff.

Gen. Ch. Gal. Perianth of one leaf, bell-fhaped, with
ten furrows, and five oblong acute teeth ; the orifice

clofed with hairs. Cor. of one petal, ringent : tube cy-

lindrical, fhort, the length of the calyx : upper lip fhortefl,

obtufe, concave, four-toothed, clothed externally with

long white hairs; lower obtufe, ftraight, fharply cre-

iiate, externally clothed with hairs. Stum. Filaments

four ; the two uppcrmoft fhortefl, lodged in the upper
lip ; the two lowermoll in the under one : anthers roundifh.

Fiji. Germens four, roundifh, fuperior: ftyle thread-fhaped :

iligma cloven. Peric. none- Seeds four, naked, brownifh, in

the bottom of the calyx. Wiildenow.

Efl. Ch. Calyx tubular, five-cleft. Corolla ringent : upper
lip four-toothed ; lower longefl, undivided, finely crenate.

Stamens diflant.

I. E. criflala. WT
illd. as above. (HyiTopus ocymifolius ;

Lamarck Encycl. v. 3. .187.) " Spikes Solitary, erect. "
Native of Siberia, about the lake Baikal. Root annual, .

fibrous. Herb with the habit of an ocyrnum, and a very fra-

grant fcent, efpecially when rubbed afte drying, compared
by fome to rofes, but in our opinion more relembling the

mufcat grape. Stem a foot or more in height, fquare, leafy,

with oppolite brandies. Leaves (talked, oppofite, ovate,

acute, lerrated, light green, fmooth. Spiles terminal, folitary,

llalked, unilateral, confiding on one fide of a double row of
obovate, pointed, imbricated bracteas, and on the other of
three or four denfe row3 of pale lilac-coloured flowers*

This plant is propagated by feed, witli little trouble, in our
gardens, but has more fingularity than beauty in its afpect.

The feent indeed venders it dcfirable,

3. E.
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2. H.. pankulala. Willd. Sp. PI. v. 3. 59. (HylTopug

criilatus; Lamarck Eucycl. v. 3. 187. Manam-podam ;

Rheede H01I.. Mai. v. to. 129. t. 65.) " S.iikes paniclcd,

reflexed. " Native of moid places on the coaft of Malabar.

Lamarck, who had in his pofieifion fine fpecmiens of this

plant from Sonnerat, aflures us that t!ie leaves are not al-

ternate, as drawn in the llorlus Malabaricut, but oppofite

as in the preceding fpecies, with which he rightly perceived

its generic affinity. The chief fpecific difference feems to

be in the inflorefcence, which in the plant we are defcribing

is panicled, each branch of the panicle confiding of a nu-

merous feries of reflexed fpikes, (hotter than in the former,

with more oblique, unequally cordate, braftcas. Every

part of this herb is faid to exhale an agreeable aroniatu

odour. The mot feems to be annual.

ELSIMBURG, in Geography. See Helsinburg.
ELSINEUR, in Danilh Helfmgoer, a handl'ome town

of Denmark, in the ifland of Zealand, at the entrance of

the Baltic, oppofite the Swedilh coaft, 20 miles N. of

Copenhagen. E. long. 12° 34.'. N. lat. 55 5S'. The
population amounts to between 6 and 7000 individuals. It

derives its name from the Helfuigers, an ancient Gothic co-

lony, and is fituated on the declivity of a hill, almoft dire&ly

over-againft Helfmburg, in the Swedifti province ot Scania.

The paiTage is not above 4 Englilh miles. The narrow arm

of the fea, which joins the North fea and the Baltic, is called

the Oerefund, or Sound, and is protected by the cafile of

Cronenburg, which fee.

Till the year 1425, wlien king Erick of Pomerania

•beftowed on it the privileges of a city, Elfineur was but a

fmall infignificant place. It has two churches, a grammar-
fchool, feveral handfome private buildings, and a fugar-

houfe. In 1753, a harbour was attempted, but the execu-

tion of the project was found impracticable. The road-

ftcad, however, isex.cellent.

The principal trade of Elfineur is in wine and fpiritu-

ous liquors; but it derives all its importance from the Sound
dues, which, in times of peace, are paid at Elfineur by all

-veffels paffing through the Sound from either the Baltic or

tie North fea. The cullom-houfe, where thefe duties are

paid, is a very fine building, and it i? on account of this

toil, that all nations trading in the Baltic keep a conful at

Eliineur. The Sound dues are in proportion to the fize of

the fliip and to the value of the cargo. They were origi-

nally a mere contribution to the expence -of keeping light-

houfes on the conft.

The number of veflels of different nations that failed

through the Sound and paid the dues at Elfineur, was in

176S .... 6 30 veflels.

1778 .... 8476
1788 .... 9224
1792. .... 12,114

1798 .... 9508
18-2 .... '2,130

18 3 - - - - 11,631

1804 ... - 10,579
1805 .... 11,587
1806 - - - 7 40

And in the firft three months of

1807 .... 342
From which ftatement it appears, that the Baltic trade

has been moft cor.fiderable in the years 1792 and .802,

which both preceded the two late ruptures between England

and France. See Sound.
ELSNABBAN, a fea-port town of Sweden, in the

province of Sudenrania, on the coaft of the Baltic; 32
mile- E.N.E. of Nikioping.

ELS
ELSNER, James, in Biography, a doftor of theology,

ftU born, in 1692,31 Saalfield, in Pruffia, and was deftincd

by his rather for trade, to which, however, he felt foftiong

a difincliuation, that nothing could overcome it. He was ac-

cordingly fe.it to the univcrlity of Konigfberg, where he

became private tutor to fome young noblemen, and was
afterwards appointed chaplain in the garrifon to field-

marfhal count Alexander Von Dohm. He next went to

Utrecht and Leyden, where he formed an intimacy with the

molt eminent literary characters of thofe cities. In the year

17 9, he publilhed a work on the delivery of the law on

Mount Sinai, and ihortly after the firft volume of his" Sacred

Observations on the New Teftament." In the following

year he left Holland, at the invitation of his PrufEan mi-
jelly, by whom he was appointed profefforof theology and

the oriental languages at Lingen, having firlt taken his de-

gree of doftor at Utrecht. Prom this place he was called

to Berlin to reftore the reputation of Joachim's fchool,

•which had fallen into much difrepute for want of proper

discipline. Elfuer performed all that was required ot him,

and attained a high degree of refpect, by the dignity and
firmnels of his manners In the autumn of 1722, he pro-

nounced an inaugural difcourfe on the obligation of uniting

piety to learning; and immediately after this, he was chofen

a member of the Royal Academy of Sciences. Other pre-

ferments were conferred upon him, and he was always

very fully employed either as a preacher or an author;

and, in 1742, he was appointed director of the clafs of

the belles-lettres in the Royal Academy; and when the

fociety was renewed in 17-4, he retained the fame office,

and maintained the character which he had heretofore

fupported, as well by his attention to his academical

duties, as by the learned differtations with which he en-

riched the memoirs of the inftitution. He died of a
fever on the eighth of October, 1750. His works are very

numerous, and on various topics, but chiefly in theology.

He publilhed alfo, " A new defcription of the ftate of the

Greek Chriftians in Turkey," in which he received very

important affillance from Athanafius Doroftamos, who
came to Berlin to colled money for the Chriftian flaves in

England.

ELSTER, originally Haljlroiv, in Geography, a fmall

town of the kingdom of Saxony, in Upper Lufatia, on
a river called the Black Eljler, remarkable for its manu-
facture of knitted ftockings.

ELSTERBERG, a fmall town of the kingdom of

Saxony, in the circle of Voigtland, between fome high hills

on the river Elfter, with an old ruined caftle. It has a
grammar-fchool, about 20"0 inhabitants, and a flourifhing

manufacture of fluffs and woollen cloth.

ELSTERWERDA, a fmall town of the kingdom of

Saxony, in the circle of Merflen, on the river Elfter, with a
fire hunting caltle and a beautiful park. It has only 700
inhabitants; but is remarkable for a canal which was dug
here 111 740, and by means of which it has a confiderable

timber trade to Meiflen a:.d Drefden.

ELSTOB, William, in Biography, was born at New-
callle-upon-Tyr.e, in the year 1673. ^e wa* educated at

Eton ai.d Cambridge, but the latter place not being con-
genial to his health, he removed to Queen's college Oxford,
where he was chofen fellow and tutor. In the year '697,
he took his degree of M. A., and in 1702 was appointed

reC"W of the united parifhes of St. Swithin and St. Mary
Bothaw in London. He died in 7 4, when he was only
forty one years of age. He publifhed feveral works, and
had collected materials for a hiftcry of NewcalMe. He had
likewife proje&ed mauy literary deligns, of which the moft

importai.t,
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important, was an edition of the Saxon laws, with great is chiefly remarkable for the adjacent mines, which yield ex-

additions, together with notes of various learned men, and cellent- magneiia and a very hue potters' clay for china.

i prefatory hiitory of the origin and progrefs of the

Englilh laws, down to the Conqueror and to Magna Charta.

This great work was completed in 1721 by Dr. Wilkins,

who deplores the lol's which the literary world had fultained

in the early death of Mr. EHlob. He intended alfo a tranf-

latio.i, with notes, of Alfred's Paraphrallic Verfion of

Orolius, of which his collections came into the poffcifion of

thelate Dr.Tegge. This work was afterwards published by
the Hon. Dai ,os Barrington, with an Englifli tranflatioii,who

mad: ufe of Mr. Elftob'a tranfcript. Biog. Brit.

Elstob, Elizabeth, filler of the preceding, was at-

tached to the Came kind of purfuits, and was born at New-
caftle in 1683. From a very early period fhe fhewed a

Ihrong predilection for literary purfuits. She reiided at Ox-
ford during her brother's continuance at that uuivenity, and

is delcnbed as having be ?:i the indefejfa comes of his ftudies.

She probably accompanied him to London, and aififted him

in his antiquarian purfuits. To one of his publications, viz.

the Homily on St. Gregory's day, (lie gave an Englilh

tranflation, and a preface in vind:cation of female learning.

Bv the encouragement of Dr. Hickes, fhe undertook a

Saxon Homiliarium with an Englifli tranflation, notes, and

various readings, but only a few of the homilies were printed

at Oxford in folio. In the year 1715, ike published a

** Saxon Grammar," tke types for which had been cut at

the expence of lord chief jultice Parker, afterwards earl of

Macclesfield. After the death of her brother, her circum-

ftances were fo very low, that (he was reduced to the necef-

fity of keeping a fchool at Evelham, in Worcfterfliire. By
the interceifion of fome friends, queen Caroline allowed her

a penfion of twenty guineas, which was paid very regularly

till the death of that princefs, when (lie was again reduced

to great difficulties, and had recourfc to education as a re-

fuge from poverty. In 1739, (he was received into the

family of the duchefsof Portland, where (he continued till

her death in the year 1756. Biog. Brit.

ELSYNGE, Henry, was born at Batterfea in 1598,
and received his education at Weftminfter-fchool, and
Chrift-church college, Oxford. From the univerfity he went
to the continent, and fpent feven years in foreign travel.

There is likewife a good manufacture uf thread lace at

Eltcrlcin.

ELTHAM, a large village in the hundred of Black-
heath and lathe of Sutton, in the cou • ol 'Cent, Eng-
land, conliils of Z56 houfes, which .ire . ,. ,.

•

.
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inhabitants. ' Its ancient name was E Id- . un, the old i.ian-

iion or dwelling. John de Vefci, lord of Elt'i un, procured
a grant of a market for this manor ; and two other grants

relating to it are extant among the records in the Tower.
The market appears to have been difcontinued in the time
of James I., when the royal palace, the remains of which
(land about two furlongs fouthward from the village,

ceafed to be vilited by our kings.

Eltham palace was for (everal centuries a favourite re-

treat of the Englilh fovereigns, to which, probably, its

vicinity to the metropolis contributed, as well as the plea-

lantneis of its (ituation. When it was originally built is un-
known, yet it muft have been prior to the year 1270, when
Henry III. kept a grand public chriitmas here, accompanied
by his queen and all the great men of the realm. In the
next reign, Anthony Bee, the warlike bifhop of Durham,
obtained poffefiion of it, and confiderably improved it : he
died here m 131 1. Edward II. frequently refided here ;

and in the year 1 3 1 5, his queen was delivered of a fon in

the palace, who was called John of Eltham, from the
place of his birth. Edward ITI. held a parliament here in

1329, and another in 1375, when the Commons petitioned

him to make his grandion, Richard de Bourdeaux, prince

of Wales. Edward IV. was at a great exnence in repair-

ing the palace, where, in 14S2, he kept his chriftmas in a very
magnificent and coitly manner, two thoufand perfons being
daily fed at his charge. Moll of the fuccceding monarchs,
to the time of Henry VIII., reiided much in this palace j

but on the rife of Greenwich it was gradually deferted.

The change which it has undergone is exceedingly ilriking :

formerly the abode of fovereigns, and the birth-place of
princes, it is now a farm ; and the beautiful great hall,

where parliaments were held, and entertainments given in all

the pomp of feudal grandeur, is now ufed as a barn for the
holding and threihing of corn. The area, in which the

Upon his return he was, through the intereft of archbifhop buildings ftand, is furrounded by a high (lone wall, that

Laud, elected clerk of the houfe of commons, the duties

of which office he performed with Angular ability, and much
credit. He acquired the efteem of all parties in the midll

of much difcord and faction, and kept his pofl under the

long parliament till December 1648, when lie chofe to re-

tire rather than take a part in the trial of the king. After
this, he declined public bufinefs till his death in 1 654. As

has been partially repaired and (hengthened by arches, &c.
of brick, and a broad and deep moat, over which are two
bridges, nearly oppofue to each other, on the north and
fouth fides. The hall is a moil noble remain, meafuring
100 feet in length, by 56 broad, and about 60 high. The
windows have been extremely elegant, but are now bricked
up. The roof is of timber, curiouflv wrought in the man-

an author his chief publication was entitled " The ancient ner of that of Wdtminlter-hall, and richly ornamented
Method and Manner of holding Parliaments in England."
This was fir it printed in 1663. Anthoi I flip]

that it was chiefly tranferibed from a MS. of the author's

father, who was clerk of the houfe of lou'.s, but there is

no doubt it received many valuable additions from our au-

thor's own parliamentary experience. Mr. Llf-

trail concerning proceedings 1:1 parliament, ni . ihcd;

and dfoother trails and memorials. Biog. B«t.
ELTEN, in Geography, a fmall town of Germany, in

the new kingdom of Weltphalia, form imperial

abbey, which was feculariztd at the peace of LuneviUe, and
given as an indemnity to the king of Pruflia, who loft it

again at the peace of Tilfit in July, 1807.

ELTERLEIN, a fmall town of the kingdom of Sax

with finely carved pendants. Three parks, well provided
with deei , were formerly counedled with this palace : in the
large-it, which incliidea an area of two miles in circumfer-

rtfpeftable manfion, called Eltham lodge.
Hafled's Hiilcry of Kent.

ELTMAN, a town of Germany, in the circle of Fran-
conia, and bifliopric of IVurzburg j 8 miles W.N.W. of
Bamberg, and 40 E.N.E. of Wursburg.
ELVAS, formerly Jehu, a town and bifliop's fee of

Portugal, in the province of Aleotejo, containing three

pan fli churches, feven convents two hofpitala, and 12,500
inhabitants, including the dilliii't, in an open and fruitful

territory, 18 leagues N.lv of Evora, and fix W. of Badu-
joz, in Spain. It has a caftle on an eminence, and is com.

ony, in the circle of the Ertzgebirge, fituated between manded by Fort la Lippe, a new and (hong fortification on
Annabcrg and Grunhayn, with about 1000 inhabitants. It the top of a hill, Here is a remarkable aqucducl, fup-

ported
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ported in fome places by three arches one over the other ;

the Itreets are narrow, irregular, and dirty; and the honies

are indifferently built. At tome dillance from the town the

country is bleak and barren. N. lat. 38 44'. W. long. 7 .

ELVJE. Sec Ei.i

ELUDING, the aft of evading, or rendering a thing

vain, and of no effect : a dextrous getting clear, or cfcapir.g

Out of an affair, difficulty, embarraffment, or the like.

We fay, to elude a proportion, &c. The defign of chi-

canery is, to elude the force of the law; ; tlii . doctor has

not refolved the difficulty, but eluded it. Alexander, fay6

the hillorian, in cutting the Gordian knot, either eluded

the oracle, or fulfilled it : " Ille ncquicquam luctatus cum
latentibus nodis, Nihil, iuquit, intcrcil, quomodo folvatur

;

gladioque ruptis omnibus loris, oraculi iortcm, vel eludit

vel implevit." Q. Curt. 13.

ELVEN, in Geography, a fmall town of France, in the

department of Morbihan, chief place of a canton in the

diltridt of Vannes, with a population of 3829 individuals.

The canton contains five communes and 9136 inhabitants,

npon a territorial extent of 220 kiliometres.

'ELVERDINGHE, a fmall town of France, in the

department of the Lys, chief place of a canton in the

diilriol of Ypres, with 2729 inhabitants. Its canton has a

population of 9057 individuals difperfed in 9 communes, on

a territorial extent of 1 12 1 kiliometres.

ELVERS, in Ichthyology, an Englifh name for a fmall

fort of eels, caught in fome parts of the kingdom, parti-

cularly about Gloucefter and Tcwkfbury. Thefe are, in

reality, voung co'.gers, or fea-cels. They get up into

rivers while very fmall, and as they precede the fliads, it is

conjectured that they fupply them with food. They are

taken in prodigious numbers in the rivers, in dark nights,

by a kind of fieve made of hair-cloth, fixed to a long pole,

and are efteemed a very delicate food. Willughby.
EL-VISO, in Geography, a well built town of Spain,

in the province of New-Caftile, and diftridl of La Manche,
containing a parifli church, a convent, a palace of the

marquis D'El-Vifo, and 3500 inhabitants, about 20
Itagues S.W. of Alearaz ; and 13 S.S.E. of Ciudad
Real, fituated in a fertile plain, producing corn, wine, and

fruits.

ELVIUS, Peter, in Biography, was born at Upfal

in 1710, and applied himfelf in early life to the ftudy of

mechanics, under able mailers. In the year 1738, the

royal college of Mines entruftcd him with the care of its

collection of machines. His own knowledge enabled him

to conftrnct a fulling mill on new principles. In 1743 he

undertook, with M. O. Hamren, a tour through the King-

dom of Sweden, to examine where the bell fituations could

be obtained for works to be driven by water ; and on this

occafion he drew plans of thofe places which feemed mod;

convenient for the purpofe. For this fervice lie obtained

a place in the academy of Upfal, and applied himfelf to the

calculation of chances and probabilities, which led him to

confider the exifting bills of mortality, and the means for

rendering them more accurate and ufeful. He was a diligent

obferver of the heavens, and on the ifiaud of Huen fearched

out the ruins of the refidence of Tycho Brahe, and made
feme celeftial obfervations amidil the remains of Uranien-

burg. He died at the early age of 38, on the 27th of
Sept. 1749, and the Academy of Sciences, to which he had
been the fecretary, caufed a medal to be ilruck in ho,,our of

his memory. Gen. Biog.

ELUL, in Chronology, one of the Hebrew month;,
anfwering partly to our Auguft and September. There
are but nine and twenty days in it. It is the twelfth month

E L W
of the civil year, and the uxtli of the eeclefiaftical. Upon
the feventh or ninth day of this month the Jews fall, ii:

mory of what happened after the return ot thofe who went

to v'i. -w the promifed land. Numbers, xiii. xiv.

Upon the twency-fecond of this mouth, the feljjval of

the xylophori was obferved, when wood was carried to the

temple. Selden fays, that it was celebrated on the eighteenth

<!av of the month Ab. On the tweuty-lixth of the fame

month, the dedication of the walls of Jet ufaLm by Nehc-

iniah was commemorated. Jofeph. lib. ii. cap. 17. p. 811.

Nehem. xii. 27, &c. Calmet, Diction. Bibl.

ELVO, in Geography, a river of Italy, which runs into

the Sefia, 2 miles N. of Vercclle.

ELUSA, in Ancient Geography, a town of Paleftine, in

Idumxa, W. of Jordan, according to Ptolemy. Thutonrn
was once an epiicopal city, and it is placed by P. Hardouin

in the third Palelline.

Elusa, called alio Eluft, and Civitas Elufatium, a town

of Gaul, was formerly the metropolis of Novempopnlania,

and maintained that rank till the eighth century. But upon

its deftruction by the Normans, the fee of Auch ni ad-

vanced to the rank of Metropolitan. Some remains of this

place retain the name of Ciutat near Eufe.

ELUSATES, tlie inhabitants of Elufa, who occupied

the N.W. diftrict of Armagnac. Cxfar mentions them, and

places them between the Tarulatcs and the Garites.

ELUTR1ATION, or "M.ijhing over, is a method of

feparating fubftances of different fpecific gravities from each

other by means of water. For this purpofe the mixture

is ftirred about briikly in a veffel full of water, and when

the heavier particles have again fallen to the bottom, the

water, Mill turbid with the lighter ones that are as yet iuf-

pended, is poured off into another veffel, to the bottom of

which they, in a fhort time, fubfide. By this fimple method

a (kilful pcrfon will feparate from each other three or four

fubftances with great exaftnefs.

ELUVIES.in Geology, is a term ufed by Mr. Parkin-

fon, (Organic Remains, i 275.) and fome other writers,

to exprefs the fuppofed ruins of the antediluvian earth, ef-

fected by the Noachic deluge, but which it is prefumed by
others, from the Mclaic account of that miracle, did not de-

ilroy the exiiling vegetable productions or the filh, and

much lefs therefore could it have effected the univerfal dis-

integration of mineral fubftances, on which Dr. Woodward's
and fome other theories are built. Befides, the animal and

able fubftances, which are found imbedded in the fup-

pofed poft-diluvian llrata, are none of them of the fpecies,

which, by the eftabliirted modes of generation, have been

handed down to us, immediately from thofe individuals

of each fpecies which Noah preferred in the ark, when the

reft were drowned by the flood.

ELUXATIO, (from eluxo, to put out of joint,) a dif-

location.

ELWAD-AD, in Geography, a town of Arabia, in the

country of Yemen; about 40 miles nearly W. of Chamir.

N. lat. 16' 16'. E. long. 42
:

30'.

ELWALL, Edward, in Biography, was born at Sedg-
ley, near Wolverhampton, in Staffordihire. At Waiver*
hampton he fettled in bufinefs, and acquired the reputation

of honefty and great integrity in his dealings. As a poli-

tician, he was diftinguiftiedas the zealous alfertorofthe civil

and religious rights of the people, and as a vigorous fupporter

of the Hanoverian fncceffion. He was of a ferious and in-

quilitive turn of mind, and never hefitated to proclaim his

fentiments on any lubject that he deemed important. He
confidered the fourth commandment as binding on all gene-

rations, and not only wrote in defence of the opinion, but

2 while
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while in huftncffl, conftantly fluit up his fliop on the

feventh day, and opened it on the firft day of the week ;

hence he was lligmatizcd as a Jew. About the year 1 7 14
he became diilinguifhed as an Unitarian, and publifhcd " A
true IVltimony for God and his facred Law, being a Defence

of the fir It Commandment cf God, againll all Trinitarians

under Heaven." This drew on him the refentmeut of the

neighbouring clergy, who cealed not to purine him with

their enmity, till they procured an indictment againft him
for hcrefy and blafphemy; on which he was tried, without

having had a copy of his indictment, before judge Denlou
about the year 1 726, at Stafford alli/.es. He pleaded his

own caufe, and vindicated the principles which he had

embraced with a linnnefs and prefencc of mind, faid to have

been rarely equalled in modern times, and with complete

luccefs, for a refpectable and honelt jury, under the direc-

tion of an upright judge, acquitted him. Mr. Ehvall was

not daunted by the obloquy and prolecution which his firft

piece had drawn oh him from defending with freedom the

fentiments for which he had fullered, but publilhed leveral

other tracts, having the fame tendency. After his trial he

removed to London, and became a member of the leventh-

day Baptift church at Mill-yard, Goodman's fields. In the

latter part of his life he frequently attended the religious

afTemblies of the quakers, and was fomctimes admitted to

fpeak among them. He died in London at an advanced

age, with an unfullied reputation, about the year 1745.
He had not enjoyed the advantages of a learned educa-

tion ; but his natural abilities, and good judgment, were

fuch as rendered his converlation agreeable to perfons in the

higher ranks of fociety, by whom he was known, and re-

fpeited, on account of his ardent attachment to the houfe

of Hanover. Speaking of himfelf, his principles, and con-

duct, he fays, " I have been a fturdy and itrenuous friend

to my royal friend George thele forty years and up-
wards, ever fince the nation happily fettled the crown in

his illuftnous family; and many a ftately Jacobite and Tory
have 1 filenced by dint of argument, and brought to the

ground by dint of fift, yet generally in felf-defence, and not

to convince his judgment." He was a man of inflexible in-

tegrity and of extenfive charity, as well as of fervent piety.

ELWANGEN, in Geography, a fmall town of the king-

dom of Wurtemberg, 18 miles S.E- of Halle, in Suabia,

and 30 S.W. of Anfpach. It was formerly a rich abbey
of the German empire, whofe prelate ranked as a prince,

and voted in the college of princes. At the peace of Lu-
neville it was given to Wurtemberg as an indemnity for the

territory which its fovereign was forced to cede to France

on the wellern Ihore of the Rhine.

ELWY, Britain, the name of two rivers in Wales, one

rifing near Gwythrin, in the weft part of Denbighshire, in

North Wales, runs eaflward for fome miles, then fuddenly

turning northward above St. Afaph, paffes by that city,

and falls into the Clwyd, about three miles below it. An-
other river of the fame name rifes in the mountains to the

northward of Capelton Ybedyddier, in Glamorganshire,

South Wales ; and running in a fouth-eafterly direction

paffes Henfall park, St. lagan's, &c. and meeting the

Taf, at the Einbochure, near Penarth-point, forms Pcnarth

harbour.

I'.l.XAl, in Biography. See Elcesaitf.s.

ELY, I slp. of, in Geography, a tract of land fo called, is

fituated in the northern partof Cambtulgefhire, England, and

was formerly furrounded by waters; but, in eonfequence

of the vaft improvements made by draining the fens, &c.

it is now merely known by the name of an llland. The
whole diftrict, called the ifle of Ely, extends from the

Vol. XIII.

bridge at Tyd on the north, to Upwere on the foutli, zS
miles in length ; and from Abbot's or Bifhop's Delf on the

call, to the river Ncne, near Peterborough, on the weft,

25 miles in breadth ; and includes feveral co:«aderable towns
and villages, of thefe the principal place is

Ely, which, though far from populous, claims, as being

the fee of a bifhop, the appellation of a city. It is fituated

on a fmall eminence near the river Oufe,and owes its origin

to the eitabhfhment of a monaftery here, A.D. 673, by
Ethcldreda, daughter of Anna, king of Eaft-Anglia. Af-
ter her death, in 679, the government of the abbey fuc-

ceflively devolved on her filter Sexburga, queen of Kent

;

Ermenilda, qtweQ of Mercia, daughter of Sexburga, and
the princefs Werburga, her grand-daughter, all of whom,
were, with the foundrefs, for many centuries confidered a»

faints. A town gradually arofe about the monaftery ; and
both remained in peace and fecurity till the year 870, when
this place of monaftic retirement was difcovered by the

Danes, who invaded the ifle, and, though at firft repulf.-d

by the bravery of the inhabitants, returned in greater

numbers, and overcame every defenfive effort. They put
the religious to the fword, fet fire to the church and other

buildings, and departed, loaded with the fpoil, not only of
the town and monaftery, but alfo of all the neighbouring
places, whofe inhabitants had depofited their valuables here

for better fecurity. Some of the inmates of the monaftery,
who had efcaped the maffacre by flight, returned a few years

afterwards, and commenced a college for fecular clergy,which
continued till 97 j, when the monaftery was reltored to
its former eltabhmment by Ethelwold, bifhop of Winchefter,
under the patronage of king Edgar, who, in confideration

of a large fum paid by the bilhop, gave up to the convent
the jurifdiction of the ifle, which after the Dariifh maffacre

had bee.i annexed to the crown. Bifhop Ethelwold be-
llowed large benefactions on the abbey, which now con-
fifted of regular monks of the order of St. Auguftine.
Brithnoth, the firft abbot, exerted himfelf to complete
the repairs of the church. The abbey continued to prof-

per till the conquelt : its privileges being previoufly aug-
mented and confirmed by Canute, and again by Edward
the Confeffor, the latter of whom had received his education
within its walls. During the confufion which enfued on the
Norman invafion, the abbey was deprived of many eftates f
and Thurftan the abbot, fearing that its whole poffefnons

would be feiaed by the Conqueror, refolved to fupport the
interefl of Edgar Atheling, in which he was joined by
feveral Enghfh nobles, who were determined to defend their

country from the dominion of William, whom they regarded
as an ufurper. A vigorous, and, for fome time, effectual

refiHancc was made; but at length, the abbot having feceded
from the confederacy, the fuperior pvowefs of the Norman
foidiers prevailed. Great numbers of the Englilh were (lain

in battle ; and many of thofe, who were made prifoners,

were cruelly mutilated ; fome having their eyes put out,
and others their hands and feet cut off, that they might re-

main living monuments of the Conqueror's vengeance, and
become a terror to fuch as difputed his authority.

A bifhop's fee was eftabliihed here in I 107, and Henry,
bifhop of Bangor, was appointed the firft diocefan. This
prelate procured many gifts and privilege! for his bifhopric,

and a grant of a fair for the city, to continue for feven day6.
The king granted a mandate to make an equal diviiion 'of

the abbey eftates, between the prelate and the abbot, but
the former contrived to retain a full third of the pofleffiona

more than he was entitled to. On the fin-render of the mo-
naflcry to Henry VI f I. that monarch granted his letter-

patent, dated September lo, IJfl, to convert the conven-
D tual



E L Y.

tual church into a cathedral, by the title of the Cathedral
Church of tin- Undivided Trinity ; the eftablifhment for the
performance of divine fervice to confift of a dean, a pric'l,

and eight prebendaries, with other minifteri : the dean and
prebendaries to form a body corporate. The bifhop of
Ely pofi'efT.s the rights of a lord of a county palatine, and
is fovereig.t within the iflc, where all caufes are heard and
determined by a judge of his appointing, who holds affizes,

gaol delivery, and quarter feffio.s.

T he cathedral is the workmanlhip of very different pe-
riods, and dilplays a fingular admixture of the Saxon, Nor-
man, and Enghfh ftyles of architecture; yet, notwithitand-
jng the diflimilarity of its parts, it mud, when confidercd
as a whole, be regarded as a very magnificent ftructure.

The north and fouth tranfepts, which are the oldeft parts,

were erected in the reigns of William Rufus and Henry I.

Here the arches are fcmi-circular, as well as in the nave,

which was begun in the reign of the latt«r monarch, and
completed before 1 174, Between this period and the year
1 189, bifhop Rydel erected the great tower at the weft
end, which was anciently flanked on the north fide by a

building of the fame kind as that on the fouth : but this

eitiier fell or was taken down, and another building begun
in its place. This was never carried higher than 12 or 14
feet. The interior view of this tower is particularly beau-
tiful, it being decorated with fmall columns and arches run-
ning round in feveral ftories, and lighted by 27 windows.
The lower part was repaired, and new cafed with (tone, in

the middle of the 15th century. The handfome veftiLule

at the entrance, formerly called the Galilee, was built about
the year 1200, by bifhop Euftachius. The foundation of
the elegant ftructure which was originally the prefbyterv,
but now forms the choir, was laid by Hugh Northwold,
the eighth bifhop, in the year 1234, and finifhed in 1250.
The three n-.oft weftern arches were deftroyed by the fall of
the lofty central tower, in the Dight of the 12th of Fe-
bruary, 1322. To prevent the recurrence of a like acci-

dent, Alan de Walfingham, fub-prior of the convent, and
iacrift of the church, a perfon eminently /killed in archi-

tecture, defigned and erected the prefent magnificent octa-
gon, which is fupported on eight pillars, and terminated
by a lantern. The capitals of the pillars are ornamented
with hiftorical carvings, reprefenting the principal events in

the life of Etheldreda. This octagon is probably unequalled
by any of the kind : the (lone work was completed in fix

yens, and the wood work raifed thereon, and covered with
jead, in about 15 years. The whole was perfected in the
year 1342, at the expence of 2406/. 4*. it./. The three
arches eaftward of the octagon were rebuilt about the fame
period, by bilhop Hotham, and are very much embellifhed.

At the eaft end of the north aifle is a fumptuous chapel,
erected by bilhop Alcock, who died at his caftle at Wif-
bech, in 1500. His tomb, with his effigy lying thereon, but
much defaced, is placed under an arch of ftone on the north
fide. In the fouth aifle, and in fome rei'pects conefpond-
ing with the former, but much fuperior in it cmbellifh-

ts, is another chapel, which was erected by bifhop
TV eft, about the year 1530, and is highly enriched with
ornaments and elegant tracer.-, &c. Both thefe chapels
were greatly dilapidated by the cnthufiaftic reformers who
fprung up during the civil wars, and feem to have had an
invincible antipathy to every religious edifice that difpl.iyed

tafte and elegance.

The extreme extent of the cathedral, from eaft to weft,

is 535 feet; but the interior length is only 517. The
length of the tranfept is 190 feet, the height of the lan-

tern over, 170. The extreme height of the weftero tower

270, and the tower on the fouth wing of the latter 120.

The length of the nave is 203 feet, and the height of the roof

over it 104. The height of the eaftem front to the top of the

crofs is 1 1 2 feet. Near the call end of the cathedral, on the

north fide, is St. Mary's chapel, now Trinity church ; it hav-

ing been affigmd to the ufe of the inhabitants of that parifh

foon after the Keftoration, by the dean and chapter. This
elegant ftructure was commenced in the reign of Edward II.

and is one of the moft perfect buildings ot that age. The
fhape is an oblong fquare; the interior length being

zoo feet, the breadth 46, and the height of the vaulted

roof 60. This building has neither pilhus nor fide aides,

but is fupported by ftrong buttreffes, furmounted with

pinnacles. The fpaces over the eaft and welt windows
were formerly decorated with ftatues, and a variety of well-

executed fculpture: and the interior was embellifhed with

niches highly carved, and enriched with ftatues, orna«

mental foliage, and flower-work. This edifice was built at

the charge of the convent by John de Wifbech, one of the

monks, and Alan de Walfingham, who erected the octagon.

The firft ftone was laid by the latter on Lady-day, 1321.
The cloifters, and other buildings belonging to the moitaf-

tery, have been long fince demohfhed, with the exception of
the refectory, which has been converted into the deanery;

and an elegant little chapel built by prior Craudcn, now
ufed as a granary, adjoining to it.

The principal charitable benefaction for the ufe of the

poor of Ely is veiled in the churchwardens, and arifes

from eltatesin the neighbourhood, bequeathed by Par-

fon, about the year 1425. Here is alfo a free-fchool, fup-

ported by the dean and chapter; and a charity-fchool for

twenty-four boys, who are educated and cloathed bv the

income of an eftate bequeathed by Mrs. Needham about

1740. The police of Ely is regulated by the magiftratcs

who are appointed by the bilhop, and are jultices of the

peace within the ifle. Thefe meet for the difpatch of bu-
finefs every market-day, which was altered in 1^02 from
Saturday to Thurfdav. This city is the only one in Eng-
land not repreientcd in parliament. Many of the houfes

are of ftone, and fome of them have an ancient appearance.

The ftreets are irregular, and, with the exception of the

principal one, neither lighted nor paved. The population,

as afcertained under the late act, was 3713 ; the number of
houfes about 700. The chief employment of the inhabit-

ants is gardening, which is carried on in this neighbourhood
to a great extent. Cambridge, St. Ives, and even London,
receive confiderable fupplies of vegetables from this place.

Great quantities of ftrawberries are alfo reared here, aid
fome other fruits ; but thefe are chiefly conveyed in barges
to Lynn, and carried thence by the veffels employed in the

coal trade to Newcaftle-upon-Tyne, and other places in the
north of England.

The Rev. James Bentham, author of " The Hiftory and
Antiquities of the conventual and cathedral church of Ely,'"

was a native of this city. Some account of this gentleman
has already appeared in this work. (See Bentham.) Aa
ir.terefting and well written account of Ely cathedral has
recently been publifhed by the Rev. Mr. Miiler, of this

place. See alfo Lyfons's Magna Britannia, vol. ii.

About one mile from Ely is Tatterfall-hall, which de-
rived its name from the late Mr. Tatterfall, of fporting
memory, and is now poffeffed by his fon.

Elv, Elie, or Elite, a parifh of Fifefhire, in Scot-
land, within which is an ancient royal borough of the fame
name. This is fituated clofe to the fea, on the foutheru
fhore of the Frith of Forth, where there is an excellent

harbour, much retorted to by " wind-bound veffels." Seven

fquare-
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fquare-rigged veffels, carrying icoo or nootflns, belong

to it, and are employed in foreign trade. Veffels of large

fize are built here; and in the town arcfome manufactories

for checks, bed-ticks, and ropes. Near the lliore rubies

have been discovered. Contiguous totlie town, in the face

of Kincraig rocks, is the cave of Mac-Duff, in which it is

related that Mac-Duff retreated from Macbeth and his fol-

lowers. Malcolm granted many privileges to this town.
Sinclair's ftatiftical Account of Scotland.

ELYMAIS, in Ancient Geography, or, as it is called by
Strabo, Elymatis, a province of Periia, lying between the

rivers Eulseus and Oroates, and extending from the. con-

fines of Media to the Erythraean fea, or Perlian gulf. It

was formerly divided into three great diltri&s, -viz. Mefa-

batene, Gabene or Gabiene, and Carbiaua, and containing

the following cities, i\z. Seleucia or Soluce, on the banks

of the Hedypos or Hedypnus, which Strabo calls a great

city, Saiirate, at a fma'.l diftance from mount Cafyrus,

Badaca, on the Eulieus, and Elym vis, the metropolis of

the province, famous for a rich temple coTifecrated to

Diana, which Antiochus Epiphanes attempted to plunder,

but he was obliged by the inhabitants to retire in difgrace to

Media. This temple was afterwards plundered by one of

the Parthian kings, who found m it, as we are informed by
Strabo, lo,o_o talents. In this country there was alfo a

very rich temple conlecrated to Jupiter Belus, which An-
tiochus the Great attempted to plunder, but loll his life in

the attempt. The country of Elymais was inhabited,

according to Pliiiy, by the following nations, was. the Oxii,

or Uxii, Miziei, Parthufi, Mardi, Saitoe, Hyi, Coffxi,

Parajtaceni, and Meffabatae. The Elymaeans were a power-

ful people, inured to the toils of war, fkilful bowmen, and

never fubdued either by the Syro-Macedonian, or Parthian

kings, but governed by their own princes. If we may-

depend upon the authority of Strabo, the rife of this king-

dom may be dated from the downfall of the Perfian mo-
narchy, for the ancients are agreed that the Ely mosans were

fubjec\ to the kings of Periia ; and if they never fubmitted

to the Syrian yoke, they mud have been tirfl governed by
their own princes, either in Alexander's life time, or foon

after his death. Nothing is known of their kings, but that

they affifted Antiochus the Great in his wars with Rome,
but afterwards cut him off in defence of their temple. They
afterwards engaged, under the conduct of their king, in a

war againft the Babylonians and Sullans, in which they
were affifted by the Coffxans with I 3,000 archers.

Elymais is alfo a name given by fome writers to the

city of Pcrfepolis.

ELYMI, or Helymi, a people who inhabited the N.W.
part of Sicily, about the river Crimifa, where w»re fituated

the towns of jEgefta or Acefta, Erice and Entella.

ELYMIA, a town of Greece, in the Pi loponnefus,

placed by Xenophon towards the ttiwns of Mantrnara and

Orchcmene.
ELYMIOT^E, a people of Macedonia, who occupied a

plain almofl furrounded by mountains, towards t lie fonrce

of the river Aliacmen, according to Ptolemy. The
to the N. W. the country of the Lynceftos, to the N. E.
Emathia, to the S. E. the Pclafgiotide, and to the S. \V.

Pclagonia.

ELYMaH'M, one of the names of the ifland of

Eubcea.— Alio, a town of Macedonia, on mount Atl

ELYMUS, in Agr'i ullure, ;t term f»j ni

a genus of graffes which are of but little ule !"

r- * cij>; in protecting the loofe landy banks on '.urcs,

in different part-, of the ifland ; and for which purpofe the

following fort is the moil iifefnl.

El vntis Annarius, fea limc-giafu, which is a kind of
grafs that, with the fea reed, helps very much, according
to the opinion of Mr. Sole, to fuftain and keep up the

land-banks on the borders of the fea, from the de-
ftructive effects of the tides.

E i.ymvs, in Botany, iXvpo; of Diofcorides, from i\ua,

tofold up, alluding to the (heath which inclofei the fpikcor
ear of fome fpecics. This etymology applies at lead to
the Millet or Panick, fuppofed to be the ancient eXufu,.;, but
Linnaius has adopted tiic name for a new genus of his own,
akin to Hordexim and Tritieum, to which it is lefs fuitable.

Linn. Gen. 39. Schreb. 54. Willd. Sp. PI. t. i. 467.
.Iiiii. 51. Sm. Fl. Brit. ij2. Mart. Mill. Did. v. z.

Clafs and order, Triandria Digynia. Nat. Ord. Gra-
mma.

Gen. Ch. Cul. Common receptacle elongated into a
fpike. Perianth lateral, aggregate, confifting of two lan-

ceolate glumes to each fpikekt. Cor. of two valves ; the
outer one Iargeft, pointed, awned ; the inner concave,
emarginate, finely fringed. Neftary a pair of oblong,
acute, fringed fcales. Stan. Filaments three, capillary, very
fliort ; anthers oblong, cloven at the bafe. Pi/l. Germen
tuibinate; ftyles two, divaricated, fhort ; ftigmas feathery,
Perk, none, except the permanent corolla. Seed folitary,

linear, convex at the back, concealed by the glumes.
Eff. Ch. Calyx lateral, aggregate, of two valves, con-

tainimng many florets.

A genus of large coarfe rigid grades, for the moft part
perennial, with long creeping roots. This laft quality
renders the E. arenarius, Linn. Sp. PI. 122. Sm. Engl.
Bot. t. 1672. Knapp. t. 108, particularly valuable, as
forming a natural barrier, in the loofe blowing fand of
many fea (bores, to the encroachments of the ocean, being
indeed one of the principal means by which the induflrious

Hollanders have gained a part of their territories from the
fea. It is in England comprehended with Arundo arenaria
and Carcx arenaria, (fee thofe articles,) under the name
of Marram, and acls of parliament have been made for
their prefervation. The roots and leaves of fuch giaifcs

being very durable, retain the blowing fand, of which they
accumulate more and more as they extend in growth up-
ward, and thus gradually form a natural and very firm
bank. In a clay ioil they are of no avail. Of the econo-
my of the American or Siberian fpecies of Elymus, we
have no information. Two annual European fpecies, E.
Caput-Medufe and E. Ilyjlrix, are fumimed with very long
rough capillary awns, by which their feeds are not only
wafted to a diffance, but detained by the accumulation of
blowing fand, when they have once alighted, till they can
fix themfelves by roots.

ELYOT, Sir Thomas, in Biography, a gentleman
nt in various braw . and a patron and

friend of moft of the learned men in the reign of Henry
VIII., was defcended of a good family in the cou '.

of Suffolk, and fon of fir Rk . Hewai educat-
ed at St. Mary's Hall, in Oxford, where he made a great

refl in logic and philofophy ; but the year in which he
J (like the year of his birth) is not certainly k lown

j

it i->, however, fuppofed to have been about the year 15 14.

he had fpent fome years at the univcrlity, he tn I

led into foreign countries, and, on hjs return, w«t intro-

duced at couit. His uncommon genius and extenfive

•commending him to the favour of Henry VIII,
at patron of 1 -. his majcl

I upon him the honour of knighthood, and employed
him in Several embaflies. He fent him, particularly, to

• . of the divorce of
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queen Catharine, and afterwards to the emperor Charles V.
in the year 1536. Elyot was, as Wood obferves (fee his

Adieu. Oxon.) an excellent grammarian, poet, rhetori-

cian, philufiphcr, phyfician, cofmographer, and hillorian;

and was diftinguifhed as much for his candour, and for the

innocence and integrity of his life, as for his accomplifh-

ments. He was admired and beloved by all the men of learn-

ing who were his contemporaries, and his memory is cele-

brated by them in their relpective work;, particularly by
Iceland, io his " Encomia Eruditorum Virorum." He was

buried on the 25th of March 1546, in the church of

Carleton, in Cambridgefhirc, of which county he had been

fheriff; and a monument was foon after erected over his

grave. He poffeffed feveral manors in Cambndgefhire, and

one or more in Hamplhire.

He wrote and tranflated feveral works. I. " The Caf-

tell of Health," which is faid to have been firft publilhed

in 1541 ; but Dr. Aikin obferves, that his edition of that

vea* is afferted to be " corrected, and in fome places aug-

mented, by the firft author thereof." It was reprinted m
157.', 1580, and 1595. The reading of the author, as it

appears from his proheme, or preface, was unnlually great,

considering that he did not follow the profeffion of phy-

tic, having extended to the works of all the Greek, Ara-

bian, and Roman writers of credit. This book was great-

ly efteemed, not only by the public in general, but by fome

of the faculty in his time, and is, indeed, fully as worthy

of notice as moft of the medical pieces of that age. His

rules for diet and regimen, when not drawn from Galenical

theory, are on the whole founded upon plain good fcnfe ;

and he uniformly inculcates temperance of every kind.

This he carries to a degree, with regard to certain enjoy-

ments, that would no doubt be generally thought fome-

what too rigorous, except by fuch a bridegroom as the

old gentleman in La Fontaine, who would be pleafed with

our knight's authority to add all the months, from April

to October, to the red letter days of his calendar.

We learn from the work in queftion, that the difeafe

now called a cold, began to be common in England in the

time of Elyot. " At this prcfent time," he fays, " in

this realme of England, there is not any one more annoyance

to the health of man's body, than diiHllations from the

head, called rheums." The caufe of their being fo much
more frequent than they ufed to be forty years before, he

fuppofes to be " banquettings after fupper, and drinking

much, efpecially wine, a little after deep ;" and alfo cover-

in" up the head too hot, a practice which prevailed to inch

a degree, that he tells us, " now a days, if a boy of feven

years of age, or a young man of twenty years, have not

two caps o;i his head, he and his friends will think that he

mav not continue in health ; and yet if the inner cap be

not of velvet or fatin, a {erring man feareth to lofe Lis

credence."

The other works publifned by fir Thomas Elyot, were,

7. '• The Governor," in three book?, 1544, 8*0. ; 3. " Of
Education of Children ;" 4. • Banquet of Sapience;"

e. •' Prclervative againft the Fear of Death ;" 6. '' De re-

bus memorabilibus Anglite ;" 7. " An Apology for Good
Women ;" 8. " B'bliotheca Eliotx, on Elyot's Library or

Dictionary," 1541, folio; which work was alterwards

augmented and improved by Cooper. He trar.flated alfo

from the Greek into Englifh, " The Image of Governance,

compiled of the Arts and Sciences, by the Emperor Alex-

ander Severus," 1556, 8vo. ; and from the Latin into

Englifh, " St. Cyprian's Sermons of the Mortality of Man,"

1534, 8vo. ; and, " The Rule of a Chriliian Life," in it-

ten by Picus, earl of Miraudula, printed in the fame year.

7

(Gen. Biog. Diet. Aikin's Biog, Memoirs of Med, in

Great Britain.

)

ELYRUS, in Ancient Geography, a town of the ifland

of Crete, which, according to Paufanias, was fiutated in

the mountains.

ELYS Bay, in Geography, a bay of the ifland of An-
tigua, on the N. coall, a little to the fouth of Beggar'*
Point.

ELYS 1 1, in Ancient Geography, a people who inhabit-

ed the eaftem part of Germany.
ELYSIUM, E&wwfi in the Ancient Theology, or rather

My.hology, a place in the inferi, i. e. in the lower world,

or, as we fometimes render it, in hell ; furuilhed with field*,

meads, agreeable woods, groves, fhades, rivers, &c. whi-
ther the fouls of good people were fuppofed to go after

this life.

Orpheus, Hercules, and ./Eneas, are fuppofed to have
delcended into elyfium, in their life-time, and to have re-

turned again. Virgil, lib. vi. ver. 638, &c. Tibullus,

lib. i. eleg. 3. gives us fine defcriptious of the elylian

fields.

Virgil oppofes elyfium to tartara ; which was the place

where the wicked underwent their punifhment.

" Heic locus*-ft, partes ubi fe via findit in ambas :

Dextera, qua Ditis magni fub mecnia tendit

:

Hac iter elyfium nobis : at lasva malorum
Exereet poenas, et ad impia tartara mittit."

He affigns elyfium to thofe who died for their country,

to thofe of pure lives, to truly infpired poets, to the
inventors of arts, and to all who have done good to man-
kind.

Some authors take the fable of elyfium to have been bor-

rowed from the Phoenicians ; as imagining the name ely-

fium formed from the Phoenician ?7y, a/az, or V^y, alats,

or D?}<"> "las) to rejoice, or to he in joy ; the letter a being
only changed into e, as we find done in many ether names ;

as in Enakim, for Anakim, &c. On which looting, ely-

fian fields fhould fignify the fame thing as a place of plea-

fure ; or,

" Locos Iastos, & arnoena vireta

Fortunatorum nemorum, fedefque beatas." Virg.

Others derive the word from the Greek Ai/i>, folvo, I de-

liver, 1 let I'joJ'e, or difengage, becaufe here men's fouls are

freed, or difencumbered from the fetters of the body. Be-
roaidus and Hornius, Hift. Philofoph. lib. iii. cap. 2. take
the place to have derived its name from Eliza, one of the

firft perfons who came into Greece after the deluge, and the

author and father of the yEtolians. According to Dio-
dorus Siculus (1. 1. c. 56.) the whole fable of the infernal

regions was borrowed from the fifteral rites of the Egyp-
tians, and introduced into Greece by Orpheus. Hence
Homer is faid to have borrowed his ideas and defcriptions,

which occur in various parts of the Odyfley. Accordingly
in the fourth book he gives the following account of ely-

fium in the addivfsof Proteus to Menelaus:

" Elyfmm fhall be thine ; the blifstul plains

Of utmoft earth, where Rhadamanthus reigns-

Joys ever young, unmix'd with pain or fear,

Fill the whole circle of th' eternal year :

Stern winter fmiles on that aufpicious clime:

The fields are florid with unfading prime:
From the bleak pole no winds inclement blow,
Mold the round hail, or flake the fleecv fnow.
But from the breezy deep, the bleft inhale,

The fragrant murmurs of the weftern gal-."

Pope's Od. b.iv. v. 765, &c.

Th.
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The other poets as well as the philofophers ftem to have

copied tlieir notions of hell and of the elyfian fields from

Homer. Plato, in his account of the Rate of departed fpirits,

represents the foul of the deceafed as palling into a place,

which lie calls divine, and as being there judged. If his

life was conformable to the right of reafou, he is advanced

to a higher apartment, where he enjoyspleafure and profpc-

rity in the fociety of the gods ; whillt the fouls of bad men
link into a noifome abyfs, there to dwell in thick darknefs,

and to endure every kind of mifery. Socrates alfo adopted

fimilar ideas. This philofopher diftinguiflied a three-

fold ftate of fouls departed. Thofe who had neither

lingular merit nor enormous vices, inhabited the confines of

Acherufia, where, being purified by the waters of the lake,

they received the rewards of the few virtues they had prac-

tiled. The fouls of the wicked wandered about their tombs,

where they were tormented in different ways. After which,

having drank the water of Lethe, they entered into new
bodies, more or lefs honourable, according to their merit.

The fouls of the good went immediately into the elyfian

fields. Pythagoras maintained, that the foul, upon its im-

mediate feparation from the body, was condu&ed by Mer-
cury into a place of the pureft. air, in which were the ely-

fian fields, called by Virgil the " aerial regions," aerios cam-

pos. The fouls of the philofophers, which were the bell of

all, became like to the gods, while thofe of the wicked were

tormented by the furies without intermiflion. Both the

one and the other, after a certain period of purification,

returned to the earth to animate new bodies. Thus did

this philofopher inculcate, firft in Europe, the doctrine cf

the metempfychofis, or tranfmigration of fouls, which he

is faid to have borrowed from the Egyptians, and which

had been taught before by Orpheus and Homer, who had

borrowed it from the fame people. Accordingly we learn

from Herodotus, that the Egyptian priefts maintained, that

the foul does not die with the body, but is received into

Amenthes, which was a place under ground, refembling

the hell of the Greek poets. Plutarch fays, that this word
denotes " that which gives, and that which receives," and

adds, that it was a place in the centre of the earth, the com-
mon receptacle of departed fouls. Hence, after a certain

period, they were releafed, and united to new bodies. The
poets have delivered fentiments iimilarto thofe of the phi-

lofophers concerning the ftate of fouls after death, and
whilft each had his peculiar notions, all agreed, that the

foul goes either to Ely fium or Tartarus; though they are

far from being unanimous as to the fituation of thefe two
manfions. Some place the elyfian fields in the middle re-

gion of the air; fomein the moon; others in the fun ; and
others again in the centre of the earth adjoining to Tartarus.

The molt common opinion is, that they lay in one of the

ifles of the ocean, called the " Fortunate ifiands," which
are reckoned to be the Canaries'. According to Ol.Rud-
becks the elyfian fields were fituated in Sweden. In the

opinion of many of the ancients, the mai.fion of the blelfed

was in the charming country of Betica (the prefent Anda-
ltilia in the extremity of Spain towards Cadiz,) whither

the Phoenicians had travelled from the earlieft times, and

which was reprefented as a delicious country, poflefling a

fertile foil, abounding with enchanted groves, enriched by

mines of gold and filver, and watered with rivers, dreams,

and fountains. According to Homer, the infernal regions

were in the country of the Cimmerians, who are faid to have

inhabited the weitern coafts of Italy, near Baiue and Pu-

teoli, where Ulylfes arrives on the fume d:iy that he takes

his leave of Circe. Virgil has adopted Homer's notion, and

places the mouth of hell upon the fame coaft, near the lake

E M A
Avcrnus. Others, however, of the poets, place the entrance
of hell at the promontory of Tenarus, where was the cave
from which Hercules dragged Cerberus when he went down
to hell. Others feek for it in Thefprotia, and Lucan
refers it to the banks of the Euphrates. The ancients
differ in opinion with refpeft to the time, during which de-
parted fouls continued in the infernal regions. Some fup- >

pofethat fouls doomed to Tartarus continued there a thow-
iaud years, before the period of their tranfmigration com-
menced. Pindar fixed the relidence of the hldf-d in

the elyfian fields for ever; whence, according to Virgil
and the other poets, they were to depart altera certain

period of time, having drank tire water of oblivion ; and
this period was ufually limited to a thoufand years. (See
Tartarus.) The poets, Homer, Virgil, Pindar, Ciau-
dian, Catullus, &c. defcribe the regions of blifs under a
variety of pleafing images, fuch as green bowers, gliding
ftreams, murmuring iprings, charming meadows, fereue
air, perpetual fprings, warbling birds, &c. Tibullus, whole
imagination was voluptuous, reprefents it as abounding with
mirth and all fenfual pleafures. Virgil admits mi rely challe
and innocent enjoyments, and in this refpeft he has copied.
Homer.
ELYTROCELE, (from Ai/lpo/, the vagina, and xn**,.

a tumour,) in Surgery, a hernia in the vagina.

ELYTROID, in Anatomy, from O.v-pv, a Jheath, and
lilo;, form, is a name applied to one of the coverings of the
tefticle. See Generation, Organs of

.

ELYTRON, properly a covering of any fort, and for
any fubftance. Hippocrates has appropriated the word to
fignify the membranes which involve the fpinal marrow.
ELZEVIRS, in Biography, celebrated printers at Am-

fterdam and Leyden, lay claim to a fhort notice in this work,
on account of the many valuable books whicli were printed
at their preffes, and of the perfection to which they carried
their art at a comparatively early period.' The firft of the
family was Lewis, who was diftinguifhed for his editions from
the year 1595 He was fucceeded by Bonaventure, Abra-
ham, and Daniel, of whom the laft died about the year 1680.
The fmall types of thefe famous printers have a clearnefs and
elegance which have rarely been equalled. Virgil, Terence,
and the Greek Teftament, printed in 1633, diftinguifhed by
characters in red ink, are reckoned malter-pieces; and the
befl of their claffics Hill maintain a high value. Moreri.
ELZT, oi-Eltz,, in Geography, a town of Germany,

in the country of Lower Saxony, and hifhopric of Hilde-
Iheimon the Saale

; 9 miles S.W. of Hildefheim.
EM, orEiviBAK, a river of Ruflin, in the government

of Riga or Livonia, which iffues from the lake Wyrt7,
and falls into the Peipus.

EMANATION, formed of the Latin e, out of, and
manare, to flow or ftream, the act of flowing, or proceed-
ing, from fome fource or origin. Such is the emanation of
light from the fun ; or that of effluvia from odorous, &c.
bodies ; of wifdom from God, &c.
The principle of emanation was adopted from the mod

remote times by the oriental philofophers, and by means of
emanation from an eternal fountain of being, they endea.
voured to explain the nature and origin of things. Zoro-
ailer, at an early period, maintained this fyftem, alleging,

that various orders of fpiritual beings, gods or daemons,
have proceeded from the deity, which are more or lefs per-
fect, as they are at a greater or lefs diftance, in the courfe
of emanation, from the eternal fountain of intelligence ;:

among which, the human foul is a particle of divine light

which will return to its fource, and partake of its immorta-
lity ; and matter is the laft. or molt diltant emanation from.

(to
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the firft fource of being, which, on account of its diftance

from the fountain of light, becomes opake and inert, and

wliilll it remains in this Hate is the caufe of evil : but, being

gradually refined, it will at length return to the fountain

whence it flowed. This doctrine of emanation afterwards

produced many fanciful opinions in theology. It was

.adopted by the ancient Indians, ami taught under various

modifications by the Brachmans. The fame fyllem was like-

wife received among the Egyptians, taught by Orpheus
and Pythagoras, and communicated to theGreeks cither from

.Egypt or from the Eaft. Wherever it originated, it was

taught for many fucceffive ages in the more civilized regions

of Afiaand Africa, and both before and after the commence,

rocnt of the Chrillian era, it gradually fpread through the

Alexandrian, Jewifh, and Chrillian Schools. It was a diflin-

gui filing tenet of thejewifh Cabbala, of Simon Magus, and of

the Gnoflics and modern Platonifts. This fyllem, as it was

taught by the oriental, Alexandrian, and Cabbalillic philofo-

phers, comprehended the following tenets. All things are ti-

med, by emanation, from one principle; which principle is

God. From him a Subltantial power immediately proceeds,

which is the image of God, and the fource of all fubfecpier.t

emanations. This fecond principle fends forth, by the energy

pf emanation, other natures, which are more or lels perfect,

according to their different degrees of diftance, in the fcale

of emanation, from the firft fource of evidence, and which

conftitute different worlds, or orders of being, all united to

the eternal power from which they proceed. Matter is

nothing more than the mod remote effect of the emanative

energy of the Deity. The material world receives its form

from the immediate agency of powers far beneath the firll

fource of being, and is the neceffary effect of the imper-

fections of matter. Human fouls are diflant emanations

from Deity ; and, after they are liberated from their mate-

rial vehicles, will return, through various ftages of purifi-

cation, to the fountain whence they firll proceeded. Nothing

can be more fanciful than the numerous fictions which are

blended in this fyllem, and which have been grafted upon

it by enthufiatls of different defcriptions, both philofophi-

cal and theological ; infomuch that it has been the foul of

enthufiafm and fanaticifm. (See Theosophists. ) Some
of the modem Eclectic philofophers attempted to unite the

atomic and emanative fyflems; and Jordano Bruno, in par-

ticular, founded his doctrine on the ancient fyllem of ema-

nation. See Bruno.
Emanation is alfo ufed for the thing that proceeds, as

well as the r.c\ of proceeding. The power given a judge

is an emanation from the regal power ; the reafonable foul

is an emanation from the divinity.

Emanation is alfo ufed among the fchoolmen, for the

production of a leffer thing, in order to the production of a

greater, by virtue of fome natural connection, or depend-

ence between them
Hence that is called an emanative caufe (in contradistinc-

tion to an efficient caufe) which produces an effect by its

mere prefence, without the intervention of any action ; as a

rofe doth a fmell, &c. Others, and with good reafon,

deny that there is any fuch thing as an emanative caufe, to

produce an effect without any action. See Cause.
EMANCIPATION, formed from the Latin tx, of,

and mancipium, a Have, in the Roman Law, was the act

of fetting a fon free from the power and fubjection of his

father.

Emancipation differs from manumiffion, as the latter was
the act of a mafter in favour of a flave, the former that of

a father in favour of his fon.

The effect of emancipation was, that the goods, and

moveable effects, which the fon fhould thenceforth acq-

fhould be his fole. property, and not the property of his fa-

ther, as thev were before emancipation. Belides, eman-
cipation put the fon in a capacity of managing his own
affairs, and of marrying without his father's Confent,

though a minor, or pupil, and under twenty-fore years of

asc -

There were two kinds of emancipation ; the om» l sc\t,

which was by the fon's being promoted to fume digi

or by his coming of age, or by marriage; in all which cafe',

the fon became nil own mallei of courfe.

The other exprefs, where the fat her. declared before the

judge, that he emancipated his fon^ This was not

d without fome formality: the father was lull to fell

his fon imaginarily to another man, whom the lawyers call

palerfduclurius, father in InJ/; of whom being bought
back again by the natural father, he manumittid, or fet

him freej by a declaration before the judge. Thi6 imagi-

nary fale was called mancipntio ; and the manumiffion con-

fequent thereon, emancipate

Emancipation obtained in France, chiefly with regard to

minors, or pupils, who were hereby fet at liberty to ma-
nage their effects, without the advice, or direction, of their

fathers or tutors. It mull be oblervcd, however, that

emancipation only extended to the foiling of moveables, and
letting of leales, &c. of immoveables ; not to the felling or
mortgaging of immoveables ; which were only done with

the confent of a curator, ordinarily a perfon appointed, when
emancipated.

Formerly emancipation was performed in the ordinary

courts of juftice, when delired by the child ; but if he

were a minor, the king's letter was alfo required. Though
there were other ways of emancipation, as by marriage ;

arriving at the age of twenty years ; and in fome provinces

by the death of the mother, becaufe the children were there

under the power of the father and mother conjointly ; fo

that the death of either of them emancipated the child.

Emancipation by marriage, in France, gave a power of

marrying again, without the father's confent though under

age; but among the Romans, Cujas tells us, a widow, under
twenty. five years of age, though emancipated by her former

marriage, returned into the power of the father, and might
not many a fecond time, without his confent.

Du-Cange obferves, that the word emancipation was alfo

ufed in the monalleries, in fpeaking of monks promoted
to any dignity, or removed from under the power of their

fuperiors ; as alfo in fpeaking of monafteries, chape!-,

themfelves, when exempted by the pope, from the juris-

diction of the ordinary.

EMANUEL, in Biography, king of Portuga', fon of

the infant Don Ferdinand, duke of Yilco, Succeeded his

coulin John II. in 1495. He was then in his twenty-Sixth

year, and highly efteemed for the excellent qualities of his

mind, He began his reign by reitoring the nobility to that

confequence in the Hate of which it had been the pohev of

his predeceffor to deprive them. He (hewed an inclination

to favour the Jews, who had been enfiavrd in the former

reign ; but by the violence of his advlfi 1 .-, he did not dare to

follow the bent of his own mind, and demanded of thefe

unhappy people, as the terms of their libertv, that they

fhould inftantly profefs themfelves Christians, in name,
though a period of twenty years fhould be allowed them for

their conversion. Moil of them complied with the re-

quired condition; but others, and thofe not a few, volunta-

rily put an end to their lives, rather than fubmit to a dere-

liction of principle. Some of them were fo indignant at the

requifition that they firft murdered their own children, and
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ihf.n committed the rtfti deed upon themfelvcs; thinking

death m any form better than an abandonment of the rc-

ligion of their fathers. In I496 he married Donna Ifa-

bella, daughter of Ferdinand and lfabella of .Spain, who
died the next year, having firft given him a fdn and heir.

This was the period in which the new paffage to the Indies

was discovered by Vafco de Gama, a circumftance which
proved the fource of great riches to Portugal., and contri-

buted to fix the epithet of fortunate upon this prince. In

I499 he married the younger filler of his late wife; and in

1501, under his aufpices, the Brazils were difcovered, which

have proved a more tailing benefit to Portugal than her In-

diaj 1
iofl (lions, and which has at length become an afylutn

to the exiftiug monarch, driven by BorrapBrte from his Eu-
ropean poln (Fiona. Emanuel, in gratitude for the import-

ant difcoveries made in his reign, founded the famous mo-
nailery of Bethlehem, near Lifbon. He now adopted the

plan of making conqueits in Africa, in which he was not

very fucccf.ful, but by the talents of Albuquerque he formed

a very uieful alliance with the king of Congo. Although
profperous in a high degree, he met with mortifications fuf-

ficient to lead him to declare his purpofe of refigning his

crown into the hands of hisfon. The eagernefs which the

young man (hewed for power, and the marked attention

which the courtiers paid him.caufed the monarch to change

his purpofe. He died in 152 1, in the 53d year of his age,

at a time when he was regarded as one of the mod powerful

and fpleudid princes in Europe. Emanuel, when religion

was out of the quellion, was capable of liberal and gene-

rous condudt. He treated with great favour Don George,
iral fon of the late king, for whom his father had en-

deavouied to procure the fucceffion to the crown; and he

reltored to their titles and ellates the Braganza family, who
had fuffered attainder and confifcation in the late reign.

In the hiftory of his country, Emanuel Hands very high for

piety, humanity, munificence, and thole other good quali-

lities that do honour to an enlightened fovereign. Univer.

Hift.

Emanuel-Philibert, duke of Savoy, fon of duke
Charles III., was born in 1528, and though dellined for

the church, yet by the early death of two elder brothers,

he was brought up as heir to the fovereignty. He vifited

the court of the emperor Charles V., by whom he was
created knight of the Golden Fleece. He accompanied
Philip II. into England, and was afterwards entrufted by
him with the command of his armies. He was general at

the liege of Metz, and at the battle of St. Quintin, in 1557,
in which the French fullained a fignal defeat. He married

Margaret, daughter of Francis I. of France, and by that

alliance regained all the dominions which his father had loft.

At the perfualion of fome bigots he attempted the extir-

pation of the Vaudois, proteltants of Savoy, but was de-

feated in his projects, and by the influence of the duchefs,

who was well difpofed toward.; the reformation, he wil-

lingly allowed them the exercife of their religion. He died

refpecled and beloved in 1 580, after a reign of 27 years.

Univer. Hiil. Moreri.

ARGINATUM Fomum, myotony. (See Leaf.)
The term applies only to the extremity or apex of a leaf,

and cxpreffes a notch in that part, apparently caufed by a

greater tightnefs or contraction in the nerve, than in the

fuiter more dilatable parts adjacent, which are therefore ex-

tended beyond it. The petals of flowers, however, are

very often emarginate in their original conformation, as in

. .7 fpecies of Chickweed or Sandwort.

EMASCULATION, the aft of taking from a male

thofc parts which are cliaradlcriftic of his fex. Sec Cas.
TRATION.
EMAUX de PEfrti, in Heraldry., the metals and colours

of a fliicld, or fcutcheon.

EMBA, or Yemua, in Geography, a river of Ruffia,

which takes its rife in the fouthernmoll part of the Ural

mountains, and constitutes the border between the Ulimfkoi

government and the country of the Kirchiftzi, though the

forts are much more to the welt, namely, on the river Ural.

The Emba takes up only one river of note, the Sagifs, has

a Itrong current, but is at the fame time very fhallow. It is

the molt eafterly of all the rivers that fall into the Cafpian.

EMBABE , a village of Egypt, oppofite to Boulac, near

Cairo, upon the weft bank of the Nile, famous for the ex-

cellent quality of its butter, and for a variety of lupins,

which grow in its vicinity, and called embaben. Thefe are

fold ready dreffed in the ftrcets and markets, and they fup-

ply Lower Egypt. Their general appellation in the coun-

try is " termefs." The Chriftians of the Eaft eat lupins

as a ftimulus for drinking brandy. Flour is made of them,
which is ufed for cleaning the hands and foftening the (kin.

The ftalk, reduced to afhes, is preferred to other charcoal in

the compofition of gun-powder.

EMBALMING, theopening ofa dead body, taking out

the inteftines, and filling'their place with odoriferous and
deficcative drugs and fpices, to prevent its putrefying.

The word is formed from balm, which was a principal

ingredient in the embalmings of the ancient Egyptians.

Dr. Grew, in his Mufeum Regalis Societatis, is of opi-

nion, that the Egyptians boiled their bodies in a large caul-

dron, with a certain kind of liquid balfam. His reafon is,

that in the mummies preferved in the collection of the Royal
Society, the balm has penetrated not only the flefhy and
loft paits, but even the very bones; fo that they are all

as black as if they had been burnt.

The Peruvians had an effectual method of preferring the

bodies of their incas, or kinejs, embalmed.
The mode of embalming dead bodies among the Egyp-

tians was as follows : when a man died, his body was car-

ried to the artificers, whole trade it was to make coffins

;

they took the meafure of the body, and made a coffin for it,

proportioned to its ftature, the dead perfon's quality, and
the price that people were willing to give. The upper
part of the coffin reprefented the perfon who was to be fhut

up in it, whether man or woman. If it was a man of con-

dition, this was diftinguiflied by the figure which was re-

prefented on the cover of the coffin ; there were generally

added paintings and embellishments, fuitable to the quality

of the perfon. Vide Caffian Collat. IC. cap. 3. & Cicero,

Tufc. Quasil. lib. i. Herodot. lib. ii. cap. 86. Diodor.lib. ii.

cap. 5.

When the body was brought home again, they agreed
with the embalmers at what rate particularly they would
have it embalmed, for the prices were different; the higheft

was a talent of filver, eitimated at about 258/. 6s. Bd. or,

as others fay, about 300/. : twenty minte was a moderate
one, and the Iowell price was a very fmall fum. They im-
mediately fent for a deligner, who marked the body, as it

lay extended, at the place where it fhould be opened, on the

left fide, and the length of the incifion. A diffeftor, with
a very fharp Ethiopian (tone, made the incifion, and hurried

away as faft as he could, becaufe the relations of the perfon

deccafed, who were prefent, took up (tones, and purfued
him as a wicked wretch, with an intention to (lone him.

This operation being finifhed, the embalmers, who were

looked upon as facrcd pcrfons, entered to perform their

office.
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office. They drew all the brains of the dead perfon

through his noltrils, with a hooked piece of iron, pro-

vided particularly for this purpofe, and tilled the fkull with

aftringent drugs; they likewife drew all the bowel;, except

the heart and kidneys, through the aperture which they

had made in the fide' The inteftines were wafhed in wine

from the palm-tree, and in other ftrong and binding drugs.

The whole body was anointed with oil of cedar, after 1 av-

ing been filled with myrrh, cinnamon, and other fpices,

for about thirty days, fo that it was prcferved entire, not

only without putrefaction, but had a good fcent with it.

Aijktttioi Jira !;t-:*z .-£-V-»r:.- r.-cfi^ii-iv ai/Tbc And the Per-

lians, as the fame author, Sextus Empiricus, obferves, were

ufed kt{m T«
s
i^-i;i.i. Sext. Empir. Pyrrhon. Hypoth.

lib. ii. cap. 24.

Bodies thus preferved are called mummies, from the Ara-

bic word mam, which figniiies wax, this being an ingre-

dient in the preparation.

After this the body was put into fait for about forty

days ; wherefore when Moles fays, that forty days were

employed in embalming Jacob, we are to underftand him

as meaning the forty days of his continuing in the fait of

nitre, without including the thirty days pad in performing

the other ceremonies above-mentioned, fo that, in the

whole, they mourned feventy days in Egypt, as Mofes

likewife obferves.

Afterwards the body was taken out of the fait, wafhed,

wrapt up in linen fwaddling-bands, dipped in myrrh, and

rubbed with a certain gum, which the Egyptians ufed in-

ftead of glue. Then the body was reftored to the rela-

tions, who put it in a coffin, and kept it in their houfes, or in

tombs made particularly for this purpofe. There are fome

found, at this day, in Egypt, in chambers, or fubterra-

neous vaults, which fully jultify the truth of what is here

faid.

They who were not rich enough to bear this expence,

contented themfelves with infufing, by a fyringe, through

the fundament, a certain liquor extracted from the cedar,

and leaving it there, wrapt up the body in fait of nitre.

This oil preyed upon the inteftines, fo that when they

took it out, the inteftines came along with it dried, and not

in the leaft putrefied. The body being inclofed in nitre,

grew dry, and nothing remained befidesthe (kin glued upon

the bones. They who were too poor to be at any confider-

able expence, did no more than cleanfe the infide, by fy-

ringing a liquor into it ; this done, they put the body,

without farther ceremony, into nitre for feventy days, in

order to dry it. Calmet, Diction. Bibl. Pococke's De-

ieription of the Eaft, vol. i. p. 230, &c.

The prefent method of embalming in Egypt differs very

much from the ancient. Mallet informs as, that it is now

the cuftom to wa(h the body feveral times in rofe-water

;

then to perfume it with incenfe, aloes, and other odours,

in great abundance ; the body is afterwards wrapped up in

a winding-lTieet, made partly of filk, and partly of cotton,

moiftened probably with fome liquid perfume ; this is again

covered with another cloth of unmixed cotton, to which is

added one of the richeft fuits of clothes of the deceafed.

Letter X. p. 88.

The art of embalming, fays Sonnini, is now unknown to

the Egvptians. As foon as a perfon is dead, they prefs

the different parts of the body, in order to make it difcharge

all its impurities ; they repeatedly wafli it, (have it, pluck

out all the hair, and ftop all the apertures clofely with cot-

ton ; they then pour upon them odoriferous waters, and the

perfumes of Arabia penetrate into all their pores. The in-

animate remains are then committed to the earth ; and upon
the fpot where the head of the deceafed lies, they erect a

:. ftonc pillar, crowned with a turban. Every Friday

they refort to the foot of this fepulchral monument, and
w their mournful adieus.

Dr. Ward, in his Differtations on this fubject, fuppofel

that the Jewifh method of embalming was very different

from the Egyptian, and that this appears from feveral paf-

fages in the New Tcftament. Both, as he conceives,

fwathed up their dead ; but inftcad of the Egyptian em-

towelling, he fuppofes the Jews contented themfelves with

an external unction ; and that inftcad of myrrh and caffia,

they ufed myrrh and aloes. To this account he alfo adds
the fuppofition, that St. John might mention the circum-

fiance of our Lord's embalming, in order the better to ob-
viate the falfe report which then prevailed among the Jews,

that the body of our Lord had been ftolen away in the

night by his difciples ; for the linen, he fuppofes, could

not have been taken from the body and head, in the manner
in which it was found in the fepulchre, on account of its

clinging fo faft from the vifcous nature of thefe drugs, if

they had been fo foolifh as to attempt it. It is certain that

the modern Egyptian mode of embalming, if it may be fo

called, differs very much from the ancient ; but it is not
eafy to determine how far the Jewifh method, in the time

of our Lord, differed from that of the Egyptians. It does
not appear indeed to be certain, that the Jews were not ac-

cuftomed to embowel their dead in embalming. As all

other nations feem to have embalmed exactly according to

the Egyptian manner, the fame caufes that induced them
to do To, probably occafioned the Jews not to vary from
them in this refpect. It does not, however, follow from
hence, that our Lord was embowelled, though St. John
fays (ch. xix. 40), that he was buried with fpices, " as

the manner of the Jews was to bury ;" for thefe words do
not necefiarily fignify, that all was done that was wont to

be done in thofe cafes among the Jews. Indeed, the con-

trary appears to have been the fact, from the farther pre-

parations made by the women, who probably were not
acquainted with -what had been done, though Dr. Ward
fuppofes the contrary; fince St. Luke exprefsly tells us

(ch. xxiii. $)), that " the women, which came with him
from Galilee, followed after, and beheld the fepulchre, and
how his body was laid." Admitting this ftatement,

Ward's thought concerning the difficulty of taking off the

bandages, befmeared with very glutinous drugs, mull ap-

pear to be unfounded ; for in that cafe, the women could
have done nothing more as to the embalming of him. Be-
fides, aloes and myrrh do not appear to pofTefs that very
glutinous quality which Dr. Ward afcribes to them ; and
it is more reafonable to fuppofe that St. John mentions this

circumftance, concerning which the other evangelifts are

filent, becaufe he published his hiftory for the ufe of perfons

lefs acquainted with the cufloms of the Eaft, than thofe for

whofe information the others wrote. This reafon induced
him to fay to thofe who were wont to burn their dead, that

our Lord was buried with fpiees, which was in general the
Jewiih method of difpofing of their dead ; and this he might
very well do, though the fhortnefs of the time occafioned
fome deviation from what they commonly practifed. This
fhortnefs of time prevented them alfo from fwathing him
with that accuracy and length of bandage, which they
would otherwife have ufed ; in conformity to the cuftom,

obferved among the Egyptians, and probably alfo among
the Jews : for we are informed, that the Egyptians have
ufed above a thoufand ells of filletting about a body, befidet

what
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-.hat was wrapped ibout the head. Swh, indeed, w.v the

hurry of the difcipk'6, that our .Lord's head was fim ily

hound about with a napkin ; a pra&ice ufed by the

hometans at tliis time. What was done by Jofc-ph and

Nicodemus with the mixture of myrrh and aloes, •

fthey provided) doth not appear. Dr. Lardner fup
>;

they might have formed a bed of fpices, A modern Jew,
cil b I

ip Kidder, objects tn tin biftory of the New
Teftament ; alleging that the quantity was fufficient for

?oo dead bodies, that i.., allowing half-a-pound for each

body. I'm this quantity tolls iar fhort of that which mo-
dern Surgeons ufe id embalming. It appears from what

Jofephus fAntiq. lib. 15.) fays of the funeral of Arifto-

bolus, the lull of the high priefts of the family of the Mac-
cabees, that the larger the quantity ot Ipiccs ufed in their

interments, the greater honour was thought to be done to

the dead ; and therefore ive may eafily account for the

quantity brought by Nicodemus, though we may not be
able to tell precifeiy how hi dilpofed of it. Might wot

large quantities of precious perfumes be ftrewed, or de-

figned to be ftrewed, about the body of our Lord ? Har-
mer's Obf. vol. ii.

It is no wonder that we find human bodies prefcrved

without corrupting for many ages, by means of fpices, and

other ingredients, proper to refill putrefaction, applied with

the niceit care ; but it is ftrange that there mould be a fort

of embalming performed by nature, in tome places, where
bodies are prelerved merely by the virtues of the foil in

which they lie
; yet this is evidently the cafe in fome in-

ftances. We have, in the Philofophical Tranfa&ions, an

account of a man and a woman who were loft in the great

fnows on the moors of Hope, near the woodlands in Derby-
shire, on the 14th of January, 1674. Thefe perfous were
not found till the 3d of the May following, at which time

they fnielt fo ftrong, that the coroner prudently ordered

them to be buried on the fpot. Thefe bodies lay buried in

the peat-mofs 28 years before they were looked at again
;

when fome people of the country, who had heard of the

ftrange virtues of the foil thereabouts in preferving dead
bodies, opened the ground, and found them no way altered,

the colour of the Skin being fair and natural, and the flefh

as foft as that of perfons newly dead. Phil. Tranf. N J
434,

P-4'v
After this the place was remarked where they lay, and

they were fhewn for a fight for 20 years, though they were
much changed by having been fo often uncovered in t>hat

time.

EMBANKMENT, in Rural Economy, a large body,
mound, or bank of earth, conllructed aid thrown up in

different ways, according to circumftances, with the view
of guarding, protecting, and defending lands on the borders

of the fea, rivers, and lakes, from being inundated and in-

jured by them.

They are of different kitids and forms, according to the

nature of the Situations and the materials of which they are

conftitutrd. In embanking againft the fea and large rivers,

where the flopes next them arc naturally gentle and eafy,

tiny are mollly of the earthy description, being well put
together, and covered on the furface with turf cut from the

tough fward of the land in the neighbourhood ; but, in

cafes where the banks, borders, and (bores, are more deep
and bold, they are ufually of a more hard and folid nature :

being often made with ftone, brick, gravel, fand, (hells,

and other fimikir fubftances, laid clofely in fome fort of te-

nacious material, fuch as clay, mortar, and other matters of

tbe fame quality. Wood is likewifc, iiv forne iwftances,

employed in their coiillructiutl.

Vol. XIII.

In works of this fort, very much depends upon the form
in which they are couttructed, and the nature and man;

ment of the materials which are made ufe of m lh>- bufinefs.

In refpeft to the iirft, it may be remarked, that hanks of
thefe kinds are commonly coiillrnftod wnh too narrow bafes

for the heights which are given them : iron which circum-
ilance, the (ides which are oppofed to the effecls of the
water become too deep and upright ; consequently, in cafes

of high tides or Hoods, they are utterly incapable of refilling

their weight, which has equally a lateral and downright
preflure, Befides this, there is another difadvantagc at-

tending this method of forming them, which is, that the
floods, as well-as the tides, in ebbing and flowing, have a
more continued action on one part thai; would be the cafe, if

the (lopes were more gentle and gradual ; consequently, they
have a much greater tendency to break down and deftroy

the fuperiicial parts of the banks. With fome variations in

the forms, moll of the embankments in this country are,

however, made in this way. They may fucceed in fome
particular instances ; but in general it is found, that breaches
are frequently taking plact in them, from the effect* of the
fea or floods, which are not Capable of being filled up or
repaired, without considerable difficulty and trouble ; and
which, if Suffered to continue even for a fhort fpace of time,

endanger the whole embankment.
The common form of embankment is (hewn atjf^. 1,

Plate X. Agriculture, and the improved form pointed out
at_/V. 2, in the fame plate.

The angles or Hopes of thefe forts of works are made very
different in different cafes ; but that fhewn in the above
figure feems in general well calculated for the purpofe of
refilling the impreffion of heavy tides, or the waters of
floods. The greater breadth they have in proportion to
their height, the more effectual they mufl be in refilling the
power of the waters which come upon them.

In regulating the heights of embankments, it is neceffary

to afcertain the greateft depth of water at the higheft tided

or floods ; making the fummits of them about two feet

higher than the points to which they rife at fuch times.

By fome, a lefs height than this above the higheft mark of
the tides or floods has, however, been conlidered fufficient j
but it is always proper to be on the Safe fide, as the conic-
quences of an overflow are very Serious.

In forming embankments with Hones, or other fimitar

materials, which, as has been feen, is effential in bold
deep banks or Shores, it is neceffary that they be laid in
proper materials, and be clofely jointed next the fea, or the
rivers, fo as to be fully capable of refilling the entrance of
water; as, unlefs this be the cafe, they will by no means
be complete : for the water, infmuating itfelf between the
openings, links down among the (tones, Softens and loofens
the clayey or earthy matters underneath, by which portions
of them are continually forced out and wafhed away ; hol-
lows being formed in that way below, and the ftones na-
turally finking down ; in confequence of which, the waters
nifli into the cavities with considerable '-mpetuolity, and
quickly difplace others, and the whole embankment is foom
deftroyed. This very frequently takes place with the heads
thrown acrofg rivers, and fuch paved or caufewayed banks
as are formed with the view of protecting and prefcrvinjr

thofe bold and open fhores, which are liable to be under-
mined and carried away by the walhing operation of the
waters which come againll them. In order to render the
embankments perfectly lecurc in fuch cafes, they fhould be
laid with good mortar, and be pointed with a ftrong ce-
ment. A good coat of gravel, in fome cafes of this kind,
is even found far fuperior to paving with Hones.

E la
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In con drafting embankment* of the quay, or other

fimilar kinds, a mortar formed from powdered uoburnt

lime-fione and coarfe (harp farid is '-nploycd ; the \v

being pointed with puzzolana earth, by which they become
as folid as rock, and fully refill the effects of water. The
lime of particular forts of limc-ftone is found more proper

for forming this fort of mortar cements than that of others :

thus, that tound at Dorking in Surrey is fuppofed to con-

ditute the mod durable fubftance of this k-nd of any in the

kingdom; and has been en - forming the new
docks in the river, near London. And an excellent

of lime-done for the fame purpofe has likewife been dif-

covered near Worfley, in Laneafhire, which is there termed

Sutton lime.

It has been fuggefted by a late writer, that an excellent

mortar cement for this ufe, which hardens under water,

may be compofed by having four parts of blue clay, fix of

the black exyd of manganefe, and nine of carbonate of

lime, fubmittcd to a white heat, and then well incorporated

with fixty parts of fand, and as much water as may be ne-

ceffary to form it into a mortar.

It is invariably found, in ex mining the mores of the fen,

and the banks of rivers, that fuch as have eaiy and gently

declining dopes from their beds to their borders or banks

;

and thofe which are formed in a deep upright manner, of

rocky materials, fuch as are (hewn at J.gs. 3, and 4, are

the lead expofed to injury from the effects of their waters

:

the two former being the mod fecure, when fpread over

or coated with good coverings of fand or gravel, or uni-

formly turfed over quite down to the water-fide with the

fward of a tough old padure. The ftrength and firmnefs

of their banks are in proportion to the extent of the dope ;

and their durability depends on that of their being made
uniform on their furfaces, both in refpeft to hardnefs and

fmoothnefs : as, in the former cafe, from the great length

of dope, the flows and decreafes of the waters act more
momentarily on their different parts, and their greater

weight renders their banks more firm ; while, in the latter

cafe, by the equality of their furfaces, the power of the

waters is rendered the fame on one part as another, and no

obitacles are left for the producing of eddies, or other

means of forming holes or breaks in them.

In the latter, or thofe of the bold, upright, rocky kind

of banks, their drength chiefly depends on the refinance of

the large quantity of materials by which they are backed,

and not on the manner in which they are difpofed, as in the

former cafe ; and their durability, on that of the uniform

compaftnefs of texture in the parts oppofed to the effects of

the'watcrs : as, where thefe have fiffures in them, or are

fofter in fome parts than others, the waters are liable to

enter and break down the banks in time, according to the

particular nature of the cafes. A ftriking example of this

kind lately occurred iii the Ifle of Wight.
It is, therefore, of importance that the modes and forms

of embankment, which are thus naturally prefented, fhould

be improved upon' by art. It is evident, that if a cut

was formed behind the embankment, as in Jig. 5, at the

letter x, the fhores or banks, though, in this cafe, as it

were, detached from the land, would be found equally

ftrorg ahd capable of redding the preffure of the waters, as

in their original date. Hence, if a mound or bank was

formed, and placed out at the didance of one, two, or

three miles from the fhore or other embankment, within the

bed of the fea or other waters, as at y in the fame figure,

it would b. equally capable of refiding them as in the former

i,.!t i'.ce, a:id not more liable to be broken down by their

preffure, than in its former ftation ; and would alfo defend

8

them as completely from the intermediate fpace of la;td, as

it did before from the narrow trench. Confequently, on
this principle, vjft tracts of land may, in different parts of

the kingdom 1 be obtained by judicious emba .

Though the (bores of bold deep coafls may not afford

examples equal! iwed with advantage
. they neverthelefs fugged ufeful hints for the

purpofe of defence, in cafes of boh!, abrupt, broken (horcs,

condituted of earth, or of that matei -.ley fub-

(tances intermixed. It readily prcfents itlelf to the mind,

that the railing a good perpendicular done-wall againd fui !i

banks, renders them nearly as (trong and lading as thofc

formed by nature of deep, folid, rocky bodies. This fort

of walled bank is exhibited at Jig. 6. J5.it though t'nis

I od may be practifed, in cafes of the above kind, with

great advantage, it is not by any means applicable in gene-

1 1 i\ crs ; as, with them, the water, during the periods

of floods, dands in need of room to fpread, which is the

threat ufe of giving their banks a doping form ; while, in

this way, by being confined, it would have the effe<ft of

doing more injury than was the cafe before, lnflances may,
however, happen in which it may be had recourfe to with
propriety, in defending a part of the bank of a river, with-

out giving it a Hoping direction, or for protecting oae part

of a bank at the rifle of that which is oppofite to it ; but
well-condructcd piers, in fuch cafes, are frequently more
perfect, and conftantly attended with lefs expence. But
inltead of thefe, art may fugged one that may anfwer in

fome refpefts more perfectly ; as in place of bringing to-

gether fuch a mafs of earthy or other fubdanccs, as may be
proper for conftrufting fuch banks as are (hewn at fist. 1,

and 7, it may be more advantageous to have one formed,

fuch as is {hewn it Jig. 8, the fide of which next the water
forms with the bate an angle of about 45 degrees. This
will be capable of bearing all the weight or preffure of water
that can poffibly be brought upon -it, equally well with that

oijg. I, except that the operation of the tides would break

the fuperficia] part of the fide next the fea, unlefs pre-

vented by coating it with fome durable fubdauce, fuch as

paving dones, bricks, or other fimilar materials.

But various different ones may be invented between this

and the fird natural kind, which differ only in the degree
of inclination which they have towards the fea ; that which
flopes in the higheft degree, as Jig. 1, having the furface

covered over with fand or gravel ; and that which has the
lead dope, as Jig. 8, maybe covered with pavement; the
different intermediate dopes being protected by materials

h have a quality between the two, fuch as coarfe

gravel, chalk-doncs, brick, and fand, as (hewn in Jig. 9.
This embankment is wholly conllrufted of a fandy loam,
being depofited upon a foil of the fame quality ; but as it

would not, for fome time after being formed, be fufficiently

impervious to water, a column of clay is carried upright in

the middle, from the clayey fubdratum of the foil under-

neath, as fhewn at xx in the fection.

In cafes where the fhores are of a very fandy nature, it ic

frequently neceffary to form the embaikments wholly of a
fort of wicker-work. In fuch circumdanccs, three or four
rows of pailing may be put down, of different heights ; and
the vacant fpaces between them be well filled, by forcing in

furze, brufh-wood, or even draw, as reprefented atJig. 10.

Thefe fubdances, by detaining the mud and fand, as the
tide paffes through them, or during high floods, foon form
a fort of embankment, fuch as that fhewn in the above re-

prefentation. It fhould afterwards be covered with fome
plant, which is capable of binding and giving it folidity,

fuch as the dymus arenarius. This embankment would
coiitimie,
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ing extraordinary ti .!
I retain ftill I

ly

higher than they could reach; by • uld

farmed. It is •' by Mr. Loudon, i

«« Treatife on forming Country R ' ," from which

many of the above hii te b ive been drawn, that from twenty

to thirty thoufand acres of land might be gained in this

way. in a very few years, in different parts of tbe rivers

Severn, Humber, Frith, &c.

In all cafes of embankment, however they may be

formed, tunnels and Quices of a proper kind, with valv. i to-

wards the lea or rivers, mult be occallonally placed, ac-

cording to circumftances, fo as to permit the water that

may be collected within to pal's away, and that of the lea

or rivers to iiow up, with different intentions in the view of

improving the> lai I

The utility of projecting points is very confiderable, in

different cafes, on the fea-coafts and rivers, in defending the

bays and inlets of the former, as well as guarding- the banks

of the latter, by diverting their dreams or currents to the

oppofite fides; Hence arifes the formation of piers, which

become highly benefici; I in ' fending embankments, as well

as the borders of rivers and brooks. In the firft of thefe

cafes, they may generally be conftituted and coated over

with the fame fort of material as that of which the embank-

ment is formed ; while, in the latter, they fhould be formed

of fome fort of ftor.y matter, being conftrufted in fuch a

way as to decreafe in every direction as they advance out-

wards, as repreftnted in Jig' 11. In each of thefe cafes,

they are, however, capable of being conftituted of brufh-

wood, fecured by means of ftakes, often with more perfect:

fuccefs. And it frequently happens that a fimple rude

wicker-work fence, of not mere than three or tour yards in

length, may be fully fufficient for the purpofe. Embank-
ments formed of ftone, unlefs condruCted in the manner re-

prefented at the above figure, are apt to caufe eddies below

them; while thofe formed of brum -wood cannot have this

effect.

It is obvious that confiderable attention mull be required

in deciding the moft proper fituations for conftrudting thefe

forts of projections in, and the di (lances to which they

fhould extend into the rivers : as a too extended projection

may be highly dangerous to the oppofite bank, and of

courfe do harm inftead of being beneficial ; while not carry-

ing them out fufficiently may prevent the effect; which is

wanted. In cafes where piers are to be formed of ftone, as

in rivers where the bottoms are of a rocky nature, the plan

reprefented at
fig.

n. is probably the moit proper, as it

will fcarcely caufe any eddy, and be nearly equally mild

with that of wicker-work in the effect: which it produces.

Different works of thefe feveral kinds have been conftrufted

in the northern parts of the ifiand with much fuccefs.

Proper Matt rialsfor Embankment!.—There cannot be any

doubt, but that different forts of materials may be made ufe

of in different fituations and kinds of works of this nature,

with more advantage than others, both in fo far as duration

ai.d expence are concerned.

Thole deep upright embankments which are condrnfted

with the view of protecting bold mores, or coafls, and the

banks of particular rivers, may probably be belt formed of

good brick, rubble, or afhler work in the manner of a wall,

as feen at Jig. 6. in the plate, the materials being laid in the

ftrongeft fort of mortar that can be made. But where this

is not the cafe, they may be built in the common way, and

pointed with puz/olana earth, or what is termed the Roman
cement, prepared by Meffrs. Parker and Co. London.

The different kinds of Hoped embankments may be formed

either with common earthy materials, clay, mud, or a
mixture of tliefefeveraldiffere.it fubltanccs: and any other
matters which are capable of uniting into a folid, iinn, com-
pari mafs, may be had recourfe to for the fame purpofe.
Where the fides next the lea or other waters form angi
from twenty to thirty orev I th .ty-tive degrees, with their

bales, they may be coated with land, the fhella from the lea,

or coarfe gravel from the borders of the mores. And Hones,
broken down to uniform li/.es of a few pounds in weight,

i be employed in a fimilar manner. But where none of
thefe vs are capable of being procured in fufficient

abundance, a method praclifed in Holland, of covering them
with fuch perifhable materials as mats, reeds, draw, bark,
and others of the fame nature, may be had recourfe to ; but
thefe are obvioufly difadvantageous, as requiring very fre-

quent renewal. They might likewife be protected by a low
fence of brufh-wood, fixed in an erect manner all alon"- at the
bottom of the bank, of an equal height, as tending to break
off the violence of the waves. Another method might alio

be employed, which is, that of covering the whole front
of the bank with brufh-wood, either made into bundles or
in the maimer of wicker-work, oriixed down in a neat man-
ner by means of long poles and ftrong hooked flakes. And
further, they may be laid in the form of caufeway with
Hones in mofs, or covered with wicker-work applied upon
the moffy material when fpread out over the bank. And
there are Hill many other modes which may be adopted under
particular circumftances.

In all cafes where the fides and dopes towards the fea con-
ditute angles of from thirty-five to forty-five decrees, with
their bafes, as mjig. 8, recourfe may be had to ftones of
the dag kind as coverings, which fhould be jointed with
cement mortars formed in fome of the manners mentioned
above. And where thefe forts ofHones cannot be provided,
if clay can be found, proper kinds of bricks may be made,
and ufed in the fame way as the flones. But where the
dopes or inclined planes are from forty to forty-five degrees,
it is frequently more cheap and economical to have them
covered with ftones of about fix or eight pounds in weight,
applied to the thicknefs of a foot and a half or nearly two
feet ; or thefe may be ufed on a bed of common mofs of
three inches, or of peat-mofs of the flow kind, of fix

inches in thicknefs, fpread upon the banks, only to the
thicknefs of fix or eight inches. Stones of thefe kinds
may likewife be formed into a fort of caufeway, or be laid
in llrong clay, and their furfaces be jointed with lime or a
ftrong cement mortar, which has the property of quickly
hardening, and of enduring the operation of the air and
tidt , which alternately aft upon it.

There may likewife be cafes in which it may be the moft
advantageous practice to have the fides next the fea or rivers
protected by coverings of wood only, in which cafes, lurch
may be the moft proper, or fuch others as are durable, having
their furfaces covered over with pitch and fome fort of fliarp
land. And old fail cloth, or oil cloth pitched and coated
over with fand in the fame manner ; or even thin plate3 of
metals have been fuggefted as ufeful in particular indances.

Expence offorming Embankments.—This mud obvioufly
be very different in different fituations and circumftances, ac-
cording to materials and the price of labour, but though in
general pretty confiderable, it is feldom fo high as is com.
monly fuppofed. It is probable that in cheap diftrifts, and
where the materials are plentiful, the expence of forming au
earth bank covered with fand or gravel, fuch as that fliewn

I , could not be lefs than from four-pence or lix-pence,
to ten-pence or a diilling the cubic yard. And fuch as have
more deep and bold Hopes, as from tliirty-five to forty dc-

Ea gvecs,
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grces, and are formed with pavement on the furfaces, can-

rot coft lefs than from nine-pence to one fhilliiig and fix-

pence the cubic yard. One ;rade on the plan of that (hewn

at_/ff. 6. could not be conftru&ed for lefs than from twelve

or fifteen to thirty pounds for every thirty-two yards. And
one conftitutcd of brnlh-wood, in the fame method, for

foft ground which will not admit of a wall, would not be

lower than from fix-pence or eight-pence to fix or feven

(hillings for each foot forward in a lineal manner. In many
fituatious the e:<penccs would, however, in all forts of em-
bankments, Hand a great deal higher than thefe.

In fome diftricts embankments are formed by the rod

and the floor, the former being from four to five pounds,

and the latter about four lliillings and fix-pence, the work-
men finding all forts of necelTary tilings for the bufmefs.

Extent of Land capable of being gained by Embankments.—
It is evident, that great quantities of land might in many
lituations be obtained from tie fca and large rivers by the

forming of proper embankments. Some notion of tl ;s may
indeed be formed bv a careful examination of fucli lands,

as lie along their fhorcs ?nd banks, by afcertaining the dif-

tances to which the waters ebb out at common tides, as it

is found by experience, that one half of the extent of land,

thus uncovered in any particular lituation, may at lead be

gained ; hence throughout the whole kingdom it could

hardly be eftimated at a lefs quantity than from two to three

millions of acres, but it is probably much more than even

the laft quantity, if it were capable of being afcertained

wit!) any degree of accuracy or corrctfnefs.

Importance of Embankments

.

—When the extent and value

of the lands which are capable of being gained by thefe

means are fully conlidered, there can be no doubt of their

being of the greateft confequence to the interefts of the

country. It has been well remarked by a late writer on this

fubject, that there are numerous places in the kingdom
where vaft improvements may be effected by the judicious

application of thefe means. Vaft tracts of land of the belt

kind may not only be gained from the lea, but likewife from

the large rivers and lakes, befides the beneficial confe-

quences which mull neceffarily arife from the prevention of

fuch rivers from overflowing their bank3, and injuring the

level grounds in their vicinity by fuch inundations. In fome

cafes, it is fuppofed, that by railing a bank of only three or

four feet in height, at very fmall expence, fome thoufands

ef acres might be prevented from being overflown, the crops

from being carried away, and much other mifchief from

being produced. In other inftances the forming of very

trifling banks might be the means of obtaining much extent

of country, which in its prefent flate is of but very little

value
; yet fo indifferent are people in general about im-

provements of this defcription, that though immenfe tracts

are year after year overflown, and the moft dreadful devafta-

tions committed, they have recourfe to no means of pre-

vention ; nay, even though the fea itfelf, fays the writer, as

if to roufe them from their inaction, prefents to their view

twice every four and twenty hours large tracts that might

by proper means be made of very great value, yet thefe re-

peated invitations are difre^arded, and no attempts are made

to poffefs what might, in many cafes, be fo eafily and fo

therefore, be more attended, to, and have m»re expence Lc-

(towed upon it than has hitherto been the cafe. In parti-

cular fituations, indeed, a few active and entcrprifing pe-r-

fons have taken advantage of the opportunities which have
been prefented ; as in the counties of York, Lincoln, Cam-
bridge, and others, many hundred thoufands of acres have
been gained by embankments. In Norfolk, too, a confider-

able extent of laud lias been gained in this way. In the

id of Chefter, the river Dec company haie

I ife gained fcveral thoufands of acres from the fea, which
have been fince divided into different beautiful farms, the
whole of which pay in rent more than two thoufand pounds
per annum. And in Holland the whole country has, in.

a

great degree, been obtained by thefe means.

It is (Fated by Mr. Beatfon,in the fecond volume of Com-
municatioi a to the Board of Agriculture, that larg<v fums
have been expended m fome places by individuals, with 3
view of guarding againfl inundation! ; but owing to the
embankments they have made being injodicioufly placed,

and as badly conftructed, the defired effect has not alway?
been produced, particularly in the northern parts of Chcfliire,

on the banks of the river Merfey, where works of this

kind have been thrown up at a great expence, which, from
the manner oftheirbeingplaced, may, in fome cafes, by confin-

ing the courfe of the river, do more iiarm than good. Bv
the appearance of that part of the country, fo far as he could
judge from the curfory view he had of it, it feemed to him
that the inundations from that river might have been effec-

tually prevented at a much eafier rate, if a proper method
had been taken at firft ; but from a certain ill-judged and
miftaken tenacioufnefs of property, the embankments are
reared io clofe upon the fides of the river, that, in many
places, it is confined to a fpace not more than twenty yards
over. Owing to this, and to an aqueduct acrofs the river,

with only one arch inftead of two, which it ought at learb

to have had, the water fometimes, in great floods, rifes, he
was informed, to the height of about twenty feet above its

ordinary level, and overflows the embankments, although
now, by frequent additions, they are about that height.

Inftead of twenty yards, had thefe embankments been
eighty or a hundred yards diftant from each other, and the
river widened in the narrower! places, one-third or one-fourth
of their prefent height would have been quite fufficient.

They would have been much eafier conftructed, and lefs

liable to damage by the floods, and a great deal of money-
would have been faved, not only in the firft conftructicn,

but in keeping the banks afterwards in repair. Neither
would that fpace of ground between the embankments and
the river be altogether ufelefs ; on the contrary, it would
have produced the richeft pafture, or meadow-hay, by its

frequent manurings with the fertilizing particles left upon
it, when flooded by the fwelling of the river; and in thofe
places, if any, that are unfit for pafture or hay, willows or
other aquatics might have been planted to great advantage

;

and thus it might have been of more value perhaps than at
prefent, and the interior grounds more effectually fecured
from the ravages occafioned by a fudden flood. Notwith-
ftanding the general indolence (hewn in moft parts of the
country reflecting the acquilition of land by embanking,

advantageoufly acquired. This is confidered altogether as and the feeming averfion that moft people hare to engage in

extraordinary and unaccountable, while the acquifition of fuch'undertakings, there have been, however, fome ingeniocs

diftant poffeffions is. conceived by them of fuch great im-

portance, as there can. be no doubt but that the addition of

portions of ground at home, when brought into proper

cultivation, is of far greater national advantage than double

the quantities gained in other diftantcountr.es.

The acquifition of additional territory at home fhould,

and enterprifing projectors, whofe ideas upon that fubject
have foared far beyond the bounds allotted to common
underftandings. From the fpeculations of fuch people, the
moft important advantages are fometimes produced ; and
furely the man who is poffeffed of a fpeculative turn of mind,
and who cor/iders no obilacles infurmountable, is a much

5 more
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more ufeful member of foctcty thaA lie wlio is perpetually

Rartirig difficulties againft every new project, and is fur all

things remaining injlatu quo, that is, for leaving the world

as he found it. The idea of embanking Lancafter fands,

for example, never would have occurred to a torpid genius

of this kind. A thoufand difficulties and impossibilities

would have immediately llarted up at Inch apropolal, which,

to a more expanded mind, appear perfectly practicable to

overcome. What then, fays he, mull thole anti-projectors

think, when they are told it is propofed to exclude the lea

entirely from thefe extenlivc fands, which form a bay, ex-

pofed to a fouth-wefterly wind, more than ten miles acrofs,

containing a furface of near forty thoufand acres, and where

the tide riles about fourteen to eighteen feet perpendicular

height. Some propolals and eftimates have already been

made for carrying this project into execution. One very

public- fpirited and enterprtfing gentleman ; the late Mr.
John Wilkinion, offered to begin a fubfeription for that

purpofe, by leading off with the princely fum of 50,000/. ;

but fo many unexpected obftacles have come in the way, by
the claims of lords of the manors, and in proportioning the

tythes, in the event of acquiring lo large a tract of country,

that few people have on that account chofe to embark their

fortunes in this immeufe undertaking, feeing that their pro-

fits may be liable to fo many deductions ; confequently

nothing conclusive has yet been done in it. Ulverftone and

Duddon fands, on the lame coall, have alfo been propofed

to be embanked. The latter, over which the writer went
with major Gilpin, a gentleman who has paid great atten-

tion to that bufinefs, appears to be the moll practicable.

According to his opinion, there might be about nine

hundred acres of very good land gained there, by laying out

a fum not much exceeding 20,000/. If, on a correct fur-

vey being made by perfons properly Skilled in fuch under-

takings, fo valuable an acquifition is proved to be attainable

at fo fmall an expence, can there be the leaft hefitation about
immediately commencing a project fo highly advantageous

to that part of the country, and to every individual con-

cerned in it.

That there are many large tracts of land in different parts

of the kingdom, both on the lea-coafts and on the fides of
lakes and rivers, much more eafily attainable than Lancafter

fands, or any of the fands here noticed, there cannot be the

fmalleft doubt. It is, therefore, an object worthy of the

attention of thofe who are io fortunate as to poffefs property
in fuch fituations, to have it afcertained by perfons of ex-

perience in fuch matters, how far the acquifition of additional

portions of land may be adequate to the expence which it

may be necefTary to incur in procuring it.

But embankments are important in other views than thofe

of gaining ground by them. When rivers are concerned,

one material advantage is the deepening of their courfes, by
which veflels of greater burthen than they admitted for-

merly may be permitted to trade in them.
And rurther, as embankments become more frequent on

the borders of rivers and fea fhores, the intervening distances

may become a fort of bays, in which accumulations of
Shells, mucl, fand, gravel, and other matters, may take place

by the influx of the tides ; and thefe, however difficult they
may be at firil to epibank, will in time be as eafy to perform

the work on, as the natural bays and creeks are at this

period. In this way many rivers, which in their prefent

Mate arc eight or ten miles in width at their junction or in-

flux with the fea, may in the courfe of years be reduced to

left than half thefe diltances. Confequently fuch embank-
ments would be equally beneficial to the proprietors of land,

and the merchant or manufacturer, as many rivers would

become more eafily navigable, and thofe obAuchs which

interrupt their mouths be wholly removed.

Embanking again/} the Sea.—When encroachments of 1 his

nature arc to be guarded againft by embankmenl ., the me-

thods of afcertaining their proper heights have b en It.ewn

above. But as new works of this lorl, efpecially where
the banks are large, are liable to fubfide too much, it may
be a proper precaution to take the levels frequently for

iome time after they are completed, in order to guard

againft any mifchief which might arile in this way. Where
the banks are low this is not, however, fo neceffary, as the

fettling is always more oriels according to their height ; in

low banks it will of courle be very little. In the making
of fuch embankments, it is fcarcely pofiible to lay down
any general rule in regard to their lize or dimenfions, as

thefe mult be directed by Situation and circumitances, under

the management of an expert engineer. In cafes where the

embankment to be formed is to exclude the fea from a piece

of low marlhy ground, over which it only flows at fpring

tides, the work is eafy and capable of being accomplished

at no great expence. But where it is intended to reclaim a

portion of land which is covered every tide, in fome bay or

creek, or on the fides or windings of fome large river in

which the tide ebbs and flows, the bufinefs will be in fome
degree more difficult, according to the depth and rapidity

of the current of the water. And where it is propofed to

exclude the lea from fome expoied fituation at the mouth
of a river, or in a bay or inlet, which is uncovered every

tide, the operation will be the mod difficult and expenfive

of all, according as it is exp«fed to prevalent winds, and the

depth of the waterto be refilled. Each of thefe Situations,-

therefore, requires a different method of management. The
bufinefs of embanking againft the fea, when at any consider-

able diftance within high-water mark, is not only the moft
tedious, but at the fame time the moft difficult of any ; as

when the materials are not very good and the work not well

performed, the force of the water at erery flowing of the

tide will quickly undo all that has been effected, efpecially

if the foil be of a fandy nature, as is often the cafe in fuch

fituations. If it be a ftrong clay, as is fometimes the cafe in

marlhy places, there will be the lefs nfk of its being wafhed

away. In fandy fituations it has been advifed by fome to

lay bundles of ftraw or reeds well faitened down, or any

other impediment, to hinder the foil from being carried away
by the ebbing tide. Where a fufficient fupply of good
ftrong turf cannot be had, expedients may be tried : but
where fuch turf can be provided, as is the cafe in mod
marlhy fituations, and where the embankment required is

not to exceed the height of four or five feet, it is beft to •

finifh the flope with good turf as cxpeditioufly as poffible,

as the work proceeds ; that is, fuppoling the length of

thirty, forty, or fifty leet or yards of it can be completed in

.

a tide ; it is better to finifh that length to its intended

height, than to trace out or begin a greaterextent than can

be finifhed, before the tide returns, by which a great deal of

the foil might be carried away, and much of the work be
demolished, which is not fo likely to be the cafe when the

flope is finifhed. Turf which contains the roots of bent or

rufhes is very good for this ufc. The firft thing, however,
to be done in an embankment of this kind, is to Strike out
the intended line of it, fetting out the breadth at the bafe,

alfo the width of the excavation or trench to be made ia

the infide, from which molt of the materials that compofjs

the bank are to be taken : this trench alfo ferves as a drain

to keep the grounds within dry. There Should alfo be
trunks or Sluices at different parts of it, to Shut of them*
felves againft any external water, and to open wheuthe tide

«Wb",
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, to L t out any water from within. The width of it

Id be proportioned to the quantity of material* required

from it for the railing of the embankment, as eight, ten,

fifti mi feet wiue, and three or four feet deep, leaving a bi

or fp'ace, between the edge of the trench and the inner bot-

tom of the embankment, if the foil be ftrong, one foot or

eighteen inches will e fficienl lor this purpofe ; but if

loofe or Handy, three or four feet at leall will be required.

! he more eafy and gradual tlft external Qope i^ ma ;•-, and

the lefs fudden the refinance againfl the fea will be, as lias

been feen above, and of courfe the embankment be 1 efs lia-

ble to injury; tin's Hope lhould therefore be formed ac-

cording to the expofure of it to the winds and tides ; i

-

thing, however, can be a great/ erroi than the making

it too bold or upright. Fig. i.ifl the plate, is fuppofed

to be a fection of an embankment of this nature, in which

the bafe or horizontal line - h lhould at leaft he three limes

the perpendicular height /• /, but / m, the iniide Qope, need

not be more than three -fourths of the perpendicular hi

that is, nine inches for every foot of rife. The iniide Hope

fiiould be faced with turf likewife, laid greenfide downwards,

as in building common fod walls. Some expert fodders can

finilh this fort of work extremely neat by fetting the lod on

edge, according to the flope intended to be given, and with

proper mallets and beetles ramming the earth hard behind,

which confolidates the work as it advances, and tends to

render it durable. As foon as the firft or lower courfe is

finifhed, the upper edge of the fods is pared with a fliarp

knife quite even, by laying a rule to them, and then they go

on with the fecond courfe, which they finifh in the fame man-

ner, and thus proceed until the whole height is completed,

which, whenproperly finifhed, hasafmootli beautifulappear-

ance, not a joint between the turfs being feen. Where
turf isufed in covering the outfide flope, it fhould all be laid

with the grafs uppermoft, as already noticed, and be well

beaten down with a fiat fod-beetle for the purpofe, and in

order the better to fecure them, it may be proper to drive

fmallllakcs, a 1 out eighteen inches in length, through every

fod. In cutting fods for this ufe, they lhould be taken up

in a careful manner, and be all traced by a line of the fame

breadth ; their edges being cut as even as poffible, that

they may make the clofer joints, which will tend very much
to their fecurity, until they are grown properly together.

In laving the different courfes of fuch fods, care fiiould alfo

be taken that the joints of the one be covered by the other,

in the manner that good brick work is made.

Where it is proptffed to reclaim a piece of land, upon

which the fea ebbs and flows every tide, to a greater depth

than in the foregoing cafe, as in a creek, or on the fide of a

large river, a different mode of proceeding mutt be purfued,

according to the foil, and the nature of the materials to be

employed. Where plenty of ftones can be readily procured,

a bank may be formed of them, with a mixture of clay,

either by means of land carriage, or which, in fome in-

ftances, is better, by conveying them in flat bottomed boats,

or punts, and throwing them over-board until the bank is

formed. Where Hones cannot be ealily had, clay, or other

materials proper for the buGnefs, may be thrown in, inef-

ficient quantity, in the fame manner, with perhaps nearly

equal- fuccefs. It is fuppofed that moft of the embank-

ments in Holland were formed in this way, the clay dug

from the canals being made ufe of for the purpofe. In

rither cafe it is requifite to fix up ftrong poles before the

irork' is begun, as guides for layin down the materials.

Proper flukes mutt likewife be laid in fuitable directions for

taking off the back water when the tide ebbs, under the

infpe&on of the engineer. *Muchj in all cafes of this fort,

depends on a fkilful engineer, who is capable of fuggefting

and contriving varioui I facilitating the bufinefa, ana
.Kiting the difficulties that may ante in its execution.

irfon of real g' ble, \:\ his different

con nvances, of rendering the accomplishment of agieat un-

iking comparatively eafy, which to others would be

almolt impracticable, or carried on at fuch a heavy expence
counterbalance the advantages to be drawn from it.

In cafes of the kind juft noticed, he might luggeft the erec-

tion of llges or platform.;, in fuch a manner as to carry on
the work at all times of the tide, which would be an im-

menfe faving, as the delays caufed by the tides in this fort

of buff lOth-tedious and expeniive. Waggons might

likewife be contrived in fuch a way a; to carry on fuch |

!

forms large quantit: at once, which could be

eaflly emptied and filled ; and at the fame time be drawn by
machinery, in fuch a manner as to fave much labour and ex-

pence, both in carriage and tide work.
There is another fpecies of fca-embankment which is, per-

haps, the mod important of any; as there are few eftuariea

or mouths of rivers in which large tracts of land may not be

gained by it. The fhoals, or fiats formed at the entrance of

fuch rivers, are rr.oftly compofed of the richcit materials and

molt fertilising particles, brought down from the towns and

circumjacent country through which they pafs. Such
(hoala and flats may, therefore, underproper management, be

in moll cafes readily converted into the moll fertile plains.

In fuch fltuations the firft objeel is that of collecting the

whole river into one llream, and preventing its overfpreading

a wider extent than is merely fufficient for its difcharge, or

it may be better, perhaps, to alter its courfe altogether, and
caufe it to be difcharged at fome other outlet. It is in this

latter method that it has been propofed to reclaim the ex-

tenfive tratt covered by the tides, known by the names of

the Lancafter and Milthrop fands, as well as thofe of

Ulverfton and Duddon. And <he principle on which it is

founded is this : it has been found by experience that where
the courfe of a river is changed in fuch a manner as to makr
it dilcharge itfelf into the fea at a different place to that

where it did before, the former place will, in a few years,

by the continued accumulation of fand and mud brought in

every tide, be fo choaked up and raifed above its former
level, as to form of itfelf, in the courfe of time, a bank
that, with a very little affillance, will quite exclude the fea ;

for as the current of the river before carried away all that

fediment which the motion of the waves naturally flirred

up, from its being now removed, it is obvious that all or

moll of the muddinefs will not only be carried further up
the old channel of the river, but a great part of it be de-

polited there as the tide recedes. It has been found that

in fpring-tides and particular winds, this fediment is depofitcd

in larger quantities than at other times, and the writer has

been informed that a gentleman in Lancafhire, who has
gained fome land in this way, has found, 01 making a per-

pendicular cut in the ground fo recovered, that the different

layers were fo dillinct, he could readily dittinguifh thofe

made at fpring-tides from the reft. This curious fact is

well deferving of the attention of all thofe who have lands

fituated at the mouths of rivers, as there may in many fuch
fituations be coniiderable tracts gained in this manner at a
very light expence. But though this feft may exift in fome
places, as has been proved by experience, neverthelefs it is

fuppofed that the effect cannot be the fame in all fituations.

Where there is a great extent of flat or muddy (hores, the
motion of the waves will no doubt ftir up the mud or fand,

and carry great quantities of them along with the current

on the flowing of the tide, and when the tide ebbs, though
forae
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fomeof die lighter particles will be carried away again, yet

it is reafonable to fuppofe the heavier ones will be left

behind. If the fhores are bold and rocky, except j ir it near

the entrance of the river, there will be the lefs of this mud ;

but on fuch fliorcs there can, indeed, be little or no ocealion

for embanking, unlefs perhaps in fome creeks, narrow at

the entrance and fpreadng out wide above. If the fea were

excluded from fuch creeks, a great deal of land might pro-

bably be gained.

It was found, on having a furvcy made of the Lancafler

lands, and of the propofed alteration of the courie of the river

Kent, that the length *>f the cut, neceflary to be made from

a little below Dalham Tower to tlie river Lune, was 21,340
yards, or twelve milts and one furlong. This cut was pro-

pofed to be about thirty-four yards wide, and four yards of

average depth, making in the whole an excavation of

2,902,240 cubic yards : the expence of excavating which,

at \\d. per yard, would amount to 54,417/. But perhaps

this eftimate is rather under-rated at 4^/. the cubic yard
;

but on the contrary the average depth of the excavation is

prefumed to be confiderablv over-rated at four yards, as a

great part of the depth neceflary may be made up by the

foil thrown out ; coufequently whatever is made up cannot

be confidered as a part of the excavation ; befides if the

river Kent, Lindale pool, and the other ftreams propofed

to be taken into this new cut, require, when united, a fpace

or channel to contain them whole tranfverfe feCtion is 736
yards fuperficial, it would be much lefs expenfive, it is fup-

pofed, to add eleven yards to the breadth, and to take one

from the depth propofed, unlets it be neceflary, from the

level of the bottom of the river, to make the bottom of the

new cut of a certain ftated depth. The whole expence of

completing this great undertaking has been eftimated at only

150,00c/., and in the opinion of fome perfons fifty, or perhaps

f.xty thoufand lefs might be fufficient. It is, however, appre-

hended, that in this eltimate there has been no allowance

made for the neceflary buildings on fo extenfive a tract, or

for inclofing and draining ; all which, as well as the interell of

money laid out befoie any return can be expected, fhould be

confidered in calculating the expence of bringing into im-

provement fuch lands as thefe. And further, there are

other eltimates to be made for neceflary buildings in its cul-

tivation ; befides in the eltimates which have been made, it

is taken for granted, that if the frefh water be conducted an-

other way, as propofed, in a few years the fea will com-
pletely exclude itfelf from this extenfive traft of land, and

confequently no allowance whatever is made for any fort of

embankment acrofs thofe fands. Experience has not, how-
ever, fo fufficiently (hewn the certainty of this method of

gaining land from the fea, as to place that fort of confide:. ce

in it that is requifke. If, indeed, it could be fully depended

011, the fpeculation would be admirable, as well as the advan-

tage and profits ariliug from fuch an acquifition immenfe;

but if after laying out nearly perhaps 2CO,ooc7. in altering

the courfe of the rivers, ice. it fhould be found that the fea

left little or nothing behind, or if it did leave fome at one

time, but carried it all away at another, in what predicament

mud thofe perfons concerned find theinfelvcs ? They mult

cither lofe the whole of the money laid out, or they mult

expend at leaft 200,000/. more, perhaps, in performing what
they had fo implicitly trufled to the operation of the fea. If,

however, it were certain that even a fiftieth part of a.i inch

was depofited every tide, the fuccefs of the undertaking

would be unquestionable, and a concern in it highly profit-

able, M in very little more than eight years ten feet of per-

pendicular height would be railed, aad it would be an eafy

talk to accomplilh the reft of the bulincfs.

The Duddon fands are another trad, it is fuppofed, where
great improvement is capable of being effected at a very eafy

rate, when compared with that jufl noticed. In the preftnt

flate a great deal of land, that is capable of producing the

belt crops, is often overflown and rendered fo wet and marlhy

as to be of little or no value. While, by altering the courfe

of that river, and bringing it farther north on the low
marlhy ground, it would leem from viewing it, without

actually taking the levels, that not only the whole of the

ground might be completely drained, but a confiderable

tract of lands be reclaimed. The making of the new chan-

nel for the river fecms perfectly eafy and practicable, the

ground being nearly level, with the exception of a imall rife

at one place, all the way from where the new cut would
begin, which is about two hundred yards above Duddon
bridge to Havering pool ; where it would empty itfelf into

the fea. The length of this cut would therefore be about
fix miles, which ought to be made navigable all the way,
with a lock near the fea, and a bafin with proper landing

places for delivering goods. The quantity of land that

might be thus gained, including the fand: and marlhy ground
on each fide, would, it is fuppofed, on the authority of
major Gilpin, be about 2000 acres, and the whole expence
under 20,000/. The land, too, has every appearance of be-
coming one of the mod fertile kind ; in proof of which a

farmer, who fome years ago gained a few acres of it by em-
banking them againft the fea, found that it produced the

belt crops of all kinds, even with little or no manure. So
large a tract of valuable land, capable of being gained at

fo very trifling an expence, is therefore an object highly

worthy of attention, not only as a profitable concern, but oa
account of many other advantages that would arife from it.

It is, therefore, furpriling, that the proprietors in the vicinity

or other enterprifing individuals have not long ago taken the

neceflary fleps to reclaim thefe fands. The execution of
thefe projedts would, it is conceived, be attended with the

moft beneficial effedis to a very extenfive tradt of country,

and be ultimately felt in fome meafure by the nation at la

There would not merely be an addition of territory larj 1

than either of the iflands of Guernfey or Jerfey, but it

would tend to improve at leaft four times that extent of the

interior country. A fafe and fpeedy communication would
be opened between the towns of Lane-after, Whitehaven,
Ulverflon, Ravenglafs, Dalton, Bootle, Egremont, Sec.

and all the intermediate country, ir.llead of a mountainous
ery circuitous route, or a precarious and dangerous

paffage over Lancafler fands, in eroding which accident*

are not urifrequent. Independently of the advantage arifing

from the produce of the lands to be acquired, the produce
of the interior part of the country, which in many places

is extremely fertile and well cultivated, would be eafily

brought to market ; whereas it is at prefent, with the ut-

rnoft difficulty and inconvenience, that any commodity
whatever can be tranfported over thefe dangerous fands and
almoll inacceiiible mountains. By diverting the river Dud-
don into the navigable cut propofed, it would yield the
moll important advantages to the town of Broughton and all

the back country, by facilitating the importation of coal,

lime, and other produce of every kind, and the exportation
of flate, iron, and other productions of the country. But
though dilferent public-fpirited individuals have been adtive

in forwarding thefe highly laudable and important under-
takings, the opposition which has been given by the proprie-

tors c,f Come 1 who were offered a full indem-
nification, and from fome lords of manors, who would nei-

ther contribute towards fuch improvements, nor rehnquilh

any part of their claims to the ground when improved,

they
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they have been for fom<* time in a great meafure in a dormant

ftate. It is hoped, however, that in thefc enlightened

times, when the lpiiit for improvements of this kind Ihould

be particularly aroufed, thete important and neceflary pro-

jects may be again taken tip in a lcrioiis and eflrctual manner,

and that every obflacle which may Hand in the way oi tlleir

completion may be fpeedily removed. And that if the at-

tempt of re-claiming Lancafter lands fhould be confidered

as a too expenfive and too mighty undertaking to begin

with, an experiment maj be made on Duddon fands, where

the money propofed to be expended is comparatively trifling,

End where, if the fcheme (liould fucceed, there could not be

the fmalleft reafon for doubting the fuccefs of the other.

In the marfhland dillrici of the county of Norfolk,

Iving between the rivers \Vyn and Ouze, immenfe tracts of

the mod rich land, fuch as is compofed of the muddy depo-

sitions left bv the tides and floods, which is there called

filtin"-, have been obtained by means of embanking. In

this important bufinefs, the late count Bentinck, and his

felt, the prelent poffeflor, have been largely concerned.

This kind of.work has fometimes been undertaken by the

tenants on a new piece of marlh, in confideration of having

the land free for twenty-one years. But in thefe cafes the

banks have often been very imperfectly made, not having coft

more than forty (hillings a rod. And Uiol'e which were

conftrurted by the landlords were indeed frequently but

little better, being moftly deficient in not having Hope

enough given them towards the water. Count Bentinck

therefore laid his out upon a fcale never practifed in that

part of the ifland before, and his fucceflbr has dill far ex-

ceeded it. That planned by the former extends about

four miles, and has added to the old eftates not lefs than a

thoufand acres. The bafe of the embankment, in this cafe,

is about fifty feet, the (lope to the fea thirty-fix feet,

forming an angle, it is fuppofed, of about twenty-five or

thirty degrees. The crown is four feet in width, and the

(lope to the fields feventcen feet, in an angle fuppofed of

about fifty degrees ; the flope towards the fea being very

neatly turfed over. The firit expence incurred in forming

this bank was four pounds per rod, but a very high tide

coming before it was finiihcd, not only made feveral breaches,

tut occafioned an additional height and flope to be given to

feveral different parts, in order to bring it to the dimenfions

mentioned above, all of which made the grofs expence to

amount to about five pounds the rod. The whole coft was

fomething more than 5C00/. The expence of the houfes,

farm buildings, and other things, was about as much more,

for five new farms, which was a greater expence than was

neceflary, as the land would have let as well in two or

three as five farms. Suppofing, therefore, the expence at

10 coo/, and the new rental as too 3 /. a-year, it is juft ten

tcr cent, for the capital laid out. The expence here, how-

ever, feems to have run too high, when the neceflary Tepairs

of the bank are taken into the account. The reprefenta-

tion, given zlfg. II. in the plate, fully explains the nature

of the embankment formed in this cafe.

In another new embankment, in which two hundr. d and

feventy-lhree acres of marlh land, and eighteen of tank

were gained, the men were paid four fhillii.gs and lix-per.ce

a floor of four hundred cubical feet, find.ng wheeling

planks, barrows, truffels, &c. When it is thus formed, the

front flope is fodded, for which they are paid in addition

four (hillings a floor of four hundred fquare feet, earning

from five (hillings and fix-pence to feven ftulhngs a day, and

there is fome little further expence neceflary for beating it

down in a firm manner. The whole of the expence of the

bank, fluke, and every thing elfe, was about 35CO /. The

land was immediately off rented at four pounds

an acre for four years, or three pounds an acre lor fix years
|

which, in the former cni'c, would amount to 4368/. in that

length of time, or one thoufand guim the

whole of the capital laid out in the und

On this coaft the 0]
' :ing the1

furface of the marfl itfona of

muddy matters from the fea, is performed in a more rapid

manner than in mai and the little hollows and

creeks aie found from experience to filt up much fader

where the tide wal ' ;en ofl by proper cuts

and channels formed for the p-: pule, 'than where the con-

trary is tht cafe.

Embani ' Riven.— The embankments againd

rivers may be divided into two linds ; namely, fuch as arc

for preventing their encroaching or the adjacent lands, and

for protecting thole lands and the neighbouring level coun-

try from being overflown, when the water riles above its

ordinary level. It may be remarked, that where the courfe

of a river is a draight line,- or nearly fo, it hardly ever

makes any encroachment upon its banks, unlets, perhaps, in

very large rirers when they rife above their common level,

either owing to an increafe in the waters, or to their being,

in fome degree, affected by the tides. In t-ither cafe, the

waves occaiioned bv a ftrong wi;:d, where the river is wide,

will moulder away the banks on that fide upon which it

blows, unlefs prevented in proper time. This may be

done either by fecuring the bank properly with ftones, or by
driving a row of long piles pretty clofe together at a little

diftancc from the (hore, the piles being of fuch a length,

and fo driven, that their tops may be always above the

higheft rife of the water. It is furpriling the effect that

piles driven in this manner have in refitting the power of

the waves in fuch fituations.

Some years ago, when Mr. Beatfon was on duty as an

engineer at a fort near Portfmouth, built on a point of land

much expofed to the fea, the waves made fuch havock,that

the walls on that fide were conftantly giving way, although

built in the mod fubftantial manner, and having bulwarks

of large heavy done befides to protect the foundation : how-
evtr, all would not do ; thofe bulwarks were foon knocked
to pieces, and feveral times the wall itfelf. At length it

was propofed to drive a number of piles at about forty to

fifty yards from the fort. Theie piles were twelve or

fifteen inches in diameter, and .driven about one diameter

from each other nearly in a draight line, parallel to the wall

where the waves did lo much damage. They were driven

into the ground with a pile engine till perfectly firm, per-

haps eight or nine feet deep, and about two feet of the top

of them left above the level of high-water mark. Af-
ter this was done the wall received no farther injury, the
fpace between the piles and the fort being always perfectly

fmooth, however tempeduous the waves might be without.

The fame fimple method might, it is fuppofed, fometimes,

perhaps, protect the banks of large rivers, if expofed to the

waves, when other methods might fail.

But it is fuggeded, that the mod common courfe of rivers

encroaching on their banks, is the refiltance occafioned by
a fudden bend. In flat countries, apt fometimes to be over-

flown, where there are any fuch bends or windings in the

rivers, it would be of great advantage to ftraighten the
courfe as much as poffible, for, as every impediment or ob-
druction will naturally caufe the water to rile higher than it

otherwife would do, and as fuch bends have that effect,

confequently, in the time of a flood the waters will overflow

a greater extent of country, and to a greater depth than if

the river had a free a.id uninterrupted courfe draight forward.

If
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Tt" the windings of thr riv^r cannot be altered, and en*

troachments are making on fome part of the banks, it

mud fir ft he confidered, whether the force of the water
can be driven to another place wherein) injury can be done.
If, for example, a river is encroaching on its banks, at x,

Jig. 2. a jutty of ftone, a little waj tip the river in the
direction y e, would throw off the current towards iu,

and might totally prevent any further encroachment. On
the river Nith, in Dumfries/hire, it is ftated that a good
deal has been done in this way by Mr. Millar of Dalf-
vinton, a gentleman of the molt entcrprifing genius and
molt liberal mind, who lias paid more attention, and laid out
more money in making important and ufeful experiments,

'than almoit any other private individual. The courfe of
the river, where Mrv Millar has been carrying on his ope-
rations, is faid to be nearly as (hewn at Jig. 3. by r s t u ;

at /, it was encroaching molt rapidly, and feemed inclined

to take a new courfe towards v, which would have deflroyed

fome very fine land, and done a great deal ofmifchiefin
that part of the country. To prevent this, Mr. Millar

made a large cut abou -

. 40 yards in length from iu to r,

and threw in a great quantity of (tones quite acrofs the river

at s, to direct its courfe in a ftraight line from r to tv.

This had, in a great meafure, the delired effect, by totally

preventing its progrefs at t, but nuw it began to encroach
on its banks at u. He at firft endeavoured to prevent this

"by driving in at a conliderable expence a number of piles

at a little diftance from the bank, and wattled them with
willow branches, &c. thinking thereby to proteft the bank.
The piles were drove in with heavy mallets, apparently firm

into the ground ; they continued fo for fome months, till a

heavy fall of rain came on, which fwelled the river, under-

mined the piles, and carried them all away. But, indeed,

it is in vain to think of piles doing any good in fuch a

fituation, unlefs firmly driven in by a pile engine ; for it is

not poflible to drive them in properly with mallets ; this

mud have been the caufe of their giving way fo foon. The
piles not fucceeding, Mr. Millar was refolved to try another

plan ; feveral of his adjacent fields being covered with an

immeufe quantity of (tones, he ordered them to be gathered

and thrown into the river, fo as to form a jutty at .v, a little

way above the injured bank. Being obliged to go from
home about that time, and to leave the execution of the

work to fome country people, they carried out this jutty

too much at right angles to the dream. It had not, there-

fore, the defired effect, but rather made the matter worfe

than before ; for, if a jutty is carried out at right angles, as

at a in Jig. 4, the current will be forced from a to the

oppofite fide of the river at b, and from thence it will

rebound towards c, more violently than it did before. But
if a jutty be placed obliquely, as at d, it will force the

current gradually towards e, in which pofition one jutty

may do more good than feveral placed improperly at right

angles. Mr. Millar was, therefore, under the neceffity of

making other jutties in this way, and has now the fatisfac-

tion to find that they anfwered the pnrpole intended. Thefe
he made laterally formed a fort of convex Hope, the con-

vexity being parallel to the current. Strong planks were

alfo firmly fet on edge among the (tones, their ends pointing

towards the river, fothat if ever any current came fo rapidly

as to move any of the (tones, it muft move them all in a

body flie whole length of the plank. Perhaps this pre-

caution was unneceffary ; for although (tones are thrown

into a river loofe in this manner, the ihifh fand, &c. that

come down the river will foon fill up all the cavities, and

render it a; firm and folid as a regular built wall. Mr.

Beat-fen has hern the more particular in this defcription, he

. Vol. XIII

fays, in order to fiiew the errors that Mr. Millar at firft fell

into, and the great expence they occafioned, whereas, had he
been on the (pot himfelf, and got the work executed as he
intended, it would have faved a great deal of unneceffary
labour as well as money.

It is dated by the fame writer, that the next fort of em-
bankments againft rivers, are thofe to prevent them over-
flowing their banks, and inundating large tracts of coun-
try. This may be confidered as the fimplefl and cafieft of
all iorts of embanking, if judicioully executed. It is, there-
fore, the more inexcufable to fee, in fome places, extenlive
tracts of the riched meadows completely overflown by every
flood for want of them.
Two ordinary fized rivers rife no more even in the grcated

flood than five or fix feet above their common level, unlefs
when they meet with fome conliderable interruption or con-
finement in their courfe. But if interrupted or confined,
they will rife twenty feet or more, as is the cafe with fome
parts of the river Merfey already mentioned. If, for ex-
ample, a given quantity of water is fix feet deep, when
running over a- fpace twenty feet wide, it is clear, if that
fpace was only made ten feet wide, the water would rife to
twelve feet, and if it were made forty feet wide, the fame
quantity of water would only rife to the height of three feet.

It is, therefore, of great confequence, in preventing in-
undations, to give the river as much width as poflible, by
widening every narrow place. All kinds of obftructions
(hould alfo be removed, whether occafioned by windings,
flioals, ftones, trees, bufhes, or any thing elfe. In fome
cafes this may even preclude the neceffity of embanking

i

but where embanking is neceffary, let the banks by all

means be at a fufficient diftance from each other, to contain
with eafe, between them, the largeft contents of the river
in great floods. The diftance and height of the banks may
ealily be afcertained by meafuring a fection of the river when
at its higheft, or when the flood maik is vifible. By not
attending to this, a great deal of money has been thrown
away on the embankments on the river Merfey, and after all

they do not effectually anfwer the intended purpofe ; a great,

part of the country being (till overflown every time the
river rifes to any confiderable height.

Where a fufficient diftance is allowed between the em-
bankments their height need not exceed from four to fix

feet. If irremovable obftacles are in the way, which caufe
the river to rife higher, the banks muft be higher in propor-
tion. In cither cafe, however, the (lope of thefe kinds of
banks on each fide may be equal to its perpendicular height,
and the breadth on the top about one-third of that height,
which, fuppoiing the bank fix feet high, the bafe would be
fourteen feet, and the breadth of the top two feet, as (hewn
atJig. 5. iu the plate.

The materials for making thefe banks (hould be taken as
much as poflible from the fides of the river, which will have
the double effect of widening the river and forming the
embankments j and there fhould be a trench on the inlide

(from which materials may alfo be got) with fome Unices,
as formerly directed, to drain off any water from within j

alio (luiccs to let in water from the river, if required, which
would very much fertilize the meadows if properly laid out
for that purpofe.

Such farms as arc fituated on the borders of rivers are
frequently, it was obferved by a late writer, liable to much
injury and inconvenience from them : ill. From part of the
foil being carried away in times of flood. 2d. From their
overflowing their banks. 3d. From their flowing back in

times of flood into the channels of the rivulets and fin ami
that conduct the water from the more elevated and dill 1 t

' grounds
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grounds to the rivers, wherrby thefe rivulcti ar.d dreams arc

made alfo to overflow their banks.
In refpecl to the fird, the danger of the foil being

carried away in time of floods, it is iucrcafed or decreafed
according to circumflanccs, as the form of the banks, the
nature of the foil, the rapidity of the river, and the quan-
tity of wat r that lodges on the margins of the banks, or
falls over them into the river. Where the banks of a river

are perpendicular, efpecially if the foil be of a rich mould-
ering nature, the danger of part of them being carried

away +>y floods is much greater than where they flope gent-
ly from the furface of the field to the bed of the river, as

lias been already fully fcen.

\\ here that is not the cafe naturally, they ought to he
moulded into that form by art ; as when a river, in place of
being confined in its progrefs, has a power of efflux and re-

flux, the damage to be apprehended is inconsiderable, com-
pared with what is likely to happen when, being re-

trained within too narrow limits, it is cendantly druggling
for an extension of fpace. Where the foil is rich free mould,
and the under dratum oppofite to the greateft force of the

water, fand, or gravel, this ftruggle never fails to be at-

tended with bad confequences. If the foil and fubfoil be
one entire mafs of clay or Strong loam, and the current of
the river does not prels more upon one part than another, a

mod lubllautial improvement may be effected by Hoping the
bank, fo that the declivity may be one foot in three or four

from the furface of the field to the bed of the river. This
fume may object to, as hcrificing a certain portion of va-

luable land ; but it fliould rather, it is thought, be confider-

ed as a premium paid for the iufurance of the remainder,
than as a total lofs. If gravel, mixed with fmall {loner,

can be conveniently procured, fpreading thefe materials on
the {loping bank to the depth of eight or ten inches, and
till beyond the flowings of the river, will prove a good Se-

curity againfl further damage ; and if the bank be planted

thick with any fort of willow, efpecially the Dutch willow,

it will in a lhort time become an impenetrable fence, while

the annual cuttings of wood will foon be equal to the herit-

able value of the laud th*s apparently Sacrificed. Where
no gravel can be procured, the new {loped bank Should be
immediately covered with well fwarded turf, which Should

be preiTed down as hard as poSSible, either with the back
of a fpade, or with wooden mallets. If this be done in

the beginning of fummer, and willows be planted the fol-

lowing autumn, the improvement, it is fuppofed, will be

both effectual and permanent. In caSe the river run with

extraordinary violence againllany one particular part of the

bank, it may be neceSfiry to make a fence or bulwark of
ftone in the front of that place ; the bell way of doing

which, is, in place of building a wall, to drop the Stones in

a careleSs manner, but fo as they may lie clofe together on
the Sloped bank, as already Suggelled.

This is a much more Secure mode of fencing, if the bank
fee made with Sufficient declivity, than any Stone wall that

ever was built for the purpofe, and while it is the mod Se-

cure, it is alSo the lead expenSive ; but care Should be taken

to lay the dones all the way from the bed of the river, till

considerably beyond where the river flows in common.
Where the Soil is of a ilrong adheSive nature, and the under
Stratum is Sand or a pebbly gravel, it becomes in a much great-

er degree neceSSary to Slope the banks. The water, when
rulhing violently along, has a powerful effect in undermin-
ing the bank, and carrying off thoSe incoherent Subllances ;

fo that the foil, having nothing to fupport it, naturally gives

way, and frequently in Such quantities as to occafion very

ferious loffes both to proprietors and tenants. In all fuch

cafes, the flope Should be made much more gradual thai?

where the Soil and SubSoil is of the fame quality, and furhr

as will nouriSh aquatic plants. The banks, having been

Sloped according as circumdances require, a thick coat of

gravel, mixed with Small ilones, where iuch can be procur-

ed, Should be laid on So as to form a kind of natural beach,,

over which the river, when in flood, may have power to ex-

tend itfelf at pleafure. Should it be difficult or impoflihle

to procure Such materials as are proper for forming this-

bell oS all defences, drong thick fods Should be placed on

the SurSace in the manner before directed, which, if laid

on in Spring, or early in fummer, will have time to unite,

and to become one compact body before the autumnal floods

(which are thofc whence the greated danger s to be expect-

ed) begin to flow. If the lubfoil be ol fuch a nature as-

that willows vwll not grow, fuch fods as are full of the

roots of ru flies Should he made choice ot :n preference to

all others ; as where theie plants thrive and Spread over the

furface, it becomes in a great degree impenetrable by water,

even in great floods, and when the river runs with consider-

able violence and rapidity.

The directions above given will, it is SuppoSed, be found

more or Lis practicable and uSeful according as the river

on ordinary oecalions runs with greater or leSs rapidity. In

level, or nearly level didridls, all that is neceSSary is to Secure

full Scope Sor the rivers to overflow their uSual bounds with-

out interruption ; when that is fecured by either of the me-
thods before mentioned, floods, unleis very violent, Seldom

do any material damage to the banks of rivers in fuch Situa-

tions. It becomes in many cafes extremely difficult to fence

rapid running rivers in fuch a manner as to prevent part of

the banks from being carried away by inundation. Sloping

the banks would be attended with no good confequences.

Even tlrong bulwarks made of done are often fwept away
by the overpowering flood. A method has, however, been

Suggeded, of fencing the fides of a rapid running river,

which has been praftifed with fuccefs, after Several other

attempts had failed; it is by means of a fort of large baSkets,

provincially termed creels formed of hazle, willow, &c. into

a kind of open net work, which being placed along the

bottom of the banks, were filled with dones. This is a

very Simple, and by no means an expenfive expedient ; and
as theSe baSkets may be made to contain two or three tons

of done, it can only be on few oecalions, and in very par-

ticular Situations, that a bafket, containing fuch a weight,
can be difplaced or carried away. Such a mode of fencing

as this, it is imagined, would prove effectual in many parts

oS Scotland and Wales, where the rivers run with uncom-
mon rapidity. Owing to inattention, or rather to not being
aware of the confequences, much damage is often done to
the banks of rivers in level diftricts, efpecially if the banks
be perpendicular, and of a considerable height, by allow-

ing the land floods to fall over them into the river. As
the water from the furrows approaches the bank, it is fre-

quently dopped in the furrow of the head ridge, which
becomes for a time a kind of refervoir; the confequence of
which is, that a considerable proportion of water links and
filters through the earth,which being thusfoftened and Swell-

ed, is more eaSily undermined and carried off bv the river.

Sometimes little cuts or openings are made for the furrows
acrofs the head ridge, for the purpofe of conducting the
rain water into the river ; here, again, the confequences
are equally bad. Whoever will examine the bank of a river

where this mode of management is adopted, and it is very
common, will obferve, that at every one of thefe cuts or
openings a little creek is formed, in confequence of the
bank having been more foftened, and by that means hav •

ing
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ing become a tkotc eafy prey to the river when in flood.

To prevent theft evils, it h neceffary, befides doping the

hanks, to devote a port of the lands adjoining to the breadth

of twenty or thirty yards, for iuftance, either to pafturage

or the growth of trees, and to form a drain at a proper dif-

tance from, and parallel to the bank, for the purpofe of

collecting and carrying off the water from the furrows.

Were this done, and were the water from this drain conduct-

ed into the river by conduits formed a little above its ordi-

nary level ; much land, which u annually loft by negleiSting

this fimple precaution, would be faved, and preferved in a

proper itate.

In the fecond cafe it is evident that injuries, although of
another nature, are often iultained by-farmers, from rivers

overflowing their banks. Sometimes the farmer is pre-

ed from fowing his field; at other times the crops of

grain and grals are greatly injured, by being covered for a

confiderable time with water; and at others again, the whole
produce of the year, the hay and corn crops are fwept

away. To prevent erijs fo complicated, and lb ferious in

their nature, ia certainly the buiinefs of every man, who,
from the iituation of his farm, has reafon to apprehend,

that without ufing proper precautions, he may be fubjefted

to fuch visitations. Thele damages can only happen in

level tracts, where the banks of the rivers are low, and

where the cowrie is not of fufficient breadth to contain the

water in time of flood. Some people, although very im-

properly, raife mounds of earth clufe to the top of the bank,

and of a height exceeding that to which the river can be

t

expected at any time to rife. Thefe moHnds, from being

placed fo near the river, are unable to refill the pre flu re of

the water, and by giving way, frequently admit a current

into the fields, which proves much more injurious in its

courfe than if no mound whatever had been erected. Were
a mount of earth, formed on the fide of the drain, propofed

to he made for carrying off the land water, and were that

mound well floped on the fide towards the river, it would
»be the moft fecure and effectual guard againft rivers doing

injury to the adjoining lands, of any that could be adopted.

By thefe mounds being placed at a diftance from the river,

the force of the ftream would be much leffened, and the

natural boundaries of the rivers greatly enlarged, as in pro-

portion as the mounds are removed from the centre of the

current of the river, in like proportion will they become
more fecure, as being lef6 liable to violent preffure. The
propriety of erecting thefe mounds at a proper diftance

muff, therefore, be fufficiently evident, as when mounds
are creeled near the top of the bank, which can only be

owing to ill-judged parfimony, they form as it were a part of

the bank, and are liable to be undermined and Twept away.

Whereas, when they are placed at the diftance of twenty,

thirty, or forty yards, they ferve rather as a boundary to

confine the overflowing waters which glides along the bot-

tom, than as a barrier to prevent the encroachments of an

impetuous river during the time of floods.

In regard to the third cafe it is obferved, that farmers

who poffefs lands in low fituations often fuftain damage from
rivers, in time of flood, by their flowing back into the chan-

nels of the rivulets and ft reams that conduct the water from
the more diftant and elevated grounds to the rivers, whereby
thefe rivulets and ftreams are made alfo to overflow their

'hanks.

The only precaution that can be adopted, in fuch a cafe,

••r at leaft the one which appears to have the greater! pro-

bability of anfwering the purpofe, is to erect mounds
at a diftance from the banks, and of a fize proportioned

to the quantity of water which, from the caufc now men-

tioned, may be fuppofed at any time to ftagnate in thefe

channels. This may be done at a very trifling expend
either in money or land. If the proprietors do not choofe to

ornament the county and improve their own eftates, bv
planting trees on the borden of the rivulets and ftreams,

the fanners may foconftrudt thefe mounds, as that they may
become fences to their arable fields, while that portion of
the farm, neeeflarily and properly cut off for the protection

of the remainder, may be devoted to pafturage.

Several different embankments of a fuccefwful kind have
been lately effected in the northern parts of the kingdom
An important work of this nature has been executed on the

eftate of lord Galloway, fituatcd on the mouth of the river

Cree, near Cree town, by his lordfhip's tenant, Mr. Thomas
Hannay, who ftates in the third volume of the " Fanner's

Magazine," that he " entered to the farm about four

years ago, on a leafe of twenty-one years, and his lit;' ; at

which time upwards of loo Scottiih ftatute acres were re-

gularly flooded by the higheft fpring-tides, excepting afa

three mouths in iummer, when the tides were lo^er. They
were feldom, however, covered above the deepnefs of one ov

two feet, and never above four or live. Eighty acres of the

above cor.filr.ed of a rich lea marfh, or bigs, as they call then
there, almoit a true level, excepting where hollows were
formed by the egrefs and rcgrefs of the tides, and the pafiage

of trefii water from the higher grounds; and about four

or five acres, which were about fixteen inches lower, being

a younger marfh, and nothing but what they call ink-grafc

growing upon it (as he is no botanift he can give it no other

name); other graffes, fuch as clover, rib-grafs, &c. grew
on the reft of the marfil, forming a very beautiful clofe

cover in the Iummer. The other twenty acres were at an

average about eighteen inches higher; confeqoentlv, the fea

did not cover them fo often. It had formerly been plonghcd,
but not for about twenty years paft. I. alt time it was in

corn, it was flooded immediately after being fown, which
rendered the crop aimoft entirely ufelefs, and deterred

former tenants from ploughing it again. He began to

bank this field in the autumn of the year 1 798, by making a

dike along the fide oppofite to the river, in a diredt line

facing the call. This dike was made, at an average, about
three feet and a half high, and fix feet broad at bottom, and
twenty inches at top, built after the fame manner with that

mentioned below. " He inclofcd, along with the faid fields,"

he fays, " four acres of the marfh adjoining, by making a

dike five feet high, and five feet in bottom aimoft wholly
of folid feats or iods, with a very little ftuff, properly beat,

in the heart of it, which makes an excellent fence, and pro-

mifes to be a very durable one. This dike, together
with two fmall drains, one on each fide of it, about two
feet deep, colt 3^. per yard. He has been more particular

in mentioning this dike here, he fays, as the divifion dikes
of the whole marfh, which is now divided into four parts,

are all built after the fame maimer, only that there is n©
loofe ftuff in the heart of fome of them, but all of folid

feal, jointed like brick, as may be feen atjfj. 6, which re-

prcfents an end-view, or fc&ion of it. This dike, meant as

a permanent fence, anfwered as a temporary bank, and en-

abled him to plough that field in fpring 1 799, although the

bank round the whole marfh was not finifned till the winter
following." He " fowed oats on this field, and, confider-

ing the badnefs of the feafon, had a very good crop ; par-

ticularly fo on that part which had not been ploughed for-

merly. On further confideration, he altered the plan oT
the bank round the marfh, (which extends in a circular di-

rection facing the north,) by making it, at an average, about
four feet and a half high, and allowing about two fjeet iu

Fa the
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the bafe for one i"n height, as at/^.'7, where ale reprefent

an end-view, or feclion of it, e ve-y fmall fpan reprcfentmg

the fection of afeal or fod; ah (hews the infide of the bank,

with the green fide of the feal down ; he the bafc; a c the

fide next the water, with the green fide of the feal out,

(which adds greatly both to the ftrcngth and beauty of

the bank); and </ the heart of the dike, made up with ilufF

properly comprefTed with a rammer. The fluff Wit taken

from a ditch in the infide of the bank, leaving a cafement of

a foot, which ought to have b?cn three at lead ;
and,

where the ground is of a foody nature, more; as the frefh

water, running in the infide, was likely to undermine the

bank, had he not prevented it, by cutting a new drain, and

fiBi ig the old one with the Huff caft from it. The only

creek worth noticing, through which the bank paffed, was

was one about forty feet wide, and nine feet deep, in the

bottom of which a wooden pipe, with a (topper, was laid

through the bank. No tide offered the fmalleft injury to

the bank till January lull, when there was one of the lii^heil

ever remembered by the oldeft inhabitant, which broke it

at this creek. This, he thinks, was owing to the woodeu

pipe not being made (Irong enough, as the weight of the

Huff and water preffed in the fides of it, and thereby ad-

mitted the water below. The tide made alfo three fmall

breaches in that part of the bank, which was built after

the firft manner; but in the part made after the manner re-

prefented in the figure, no breach took place, though it

was rather lower than the other part. There are now about

fifty acres of the fame kind of marfh land adjoining his

;

and alfo about 1 00 acres on the other fide of the river,

banked in, all neraly in the fame manner as reprefented in

the figure. The bank on the farm adjoining his, fuffered

little from the high tide; but the one on the other fide of

the river was made almoft a complete wreck, owing to its

lying quite oppofite to the fouth-well winds, which always

fend up the higheft tides ; but this is not the cafe on this

fide, thefe winds blowing right over their bank. In his opi-

nion, the bank on the other tide of the river, in order to be

durable, would require to be thirty feet broad, and eight

feet high, covered with feals, with the green fide out; and

that no (luff (hould be lifted within fix or feven feet of it,

the ground being of a fandy nature. It might be made

after the form (hewn at f«- 8. He has now got the

breaches in his bank made up, and has begun to give the

whole a complete repair, by adding, at an average, fifteen

inches to its height, and two feet of bafe for each foot in

height. The whole bank is about 1500 yards in length,

and, when the repairs are completed, will altogether coil

him betwixt 80 and 90/.

" In the year 1800, he ploughed another field, he fays,

of about twenty-fix acres of the marfh, befides the one

formerly mentioned, on which he had an excellent crop of

oats, thought by many to be the bed they had ever feen.

Lalt year, "he had the fame field, part in oats, and part in

wheat : the wheat was a very good crop ; and the oats,

which were of the Polifh kind, far exceeded the crop of the

former year. Lad fummer, he levelled the old ridges of

the firft-mentioned field, all by the fpade
;
gave it a com-

plete fummer-fallow ; (helled and dunged it well ; had part

fown with wheat, part with potatoe-oats, and all with

grafs-feedi. The other field is fown, part with wheat, and

part with beans drilled ; and, what is very furprifing, he

favs, ajthough the whe.t was covered feveral times by the

fait water, when the bank was broke, fome of it to the

depth of three feet, yet it is all looking well. The whole

marfh is, he fays, this year, under the plough. It may be

worthy of obfervation, that the four ot five acres, which

he mentioned as being a younger marfh, harrowed eafier

than the reft, and produced as good, if not better, crops."

Another improvement of the fame nature has been ac»

complifhed, on what in Scotland is termed Carfe land, on

the farm of Netherton of G ange, belonging to James

Petcrkin, efq. by Mr. John Hoyes, his tenant ; the edate

having beer, let to him on a nineteen years leafe. The work
was undertaken under an agreement with the proprietor, to

allow one year's rent of 195/. fterfing, with the further al-

lowance of ameliorating the farm-hotifes to the extent of

150/. more. It is Hated in the work already mentioned,

that, " under thefe circun.(lances, the embankment was

begun about the ill of June, 1802 ; and, in November, it

was brought to its full height over the whole ; fo that the

Carfe has been completely defended from the fea ever fince

the fpring tides in Odlober. He cannot politively afcer-

tain, he lays, the extent of ground gained, as it has not

been meafured fince the dike was ereftcd ; but, from the

lall furvey of that part of the eflate, it would appear fifty-

acres were improveable ; from which is to be deducted the

quantity occupied by the bafe of the dike, the border 011

the outlide, with a few detached fpots, probably included

in the meafure.'' The method adopted for earning on the

operations was this : " After looking over the Carfe, and

marking out the line or dike, the length of which is 1400
yards, moltly in a right line, except an angle at the diftance

of 300 yards from the weft end, and a fegment of a circle

at about 250 from the fouth-ea(l end, it was refolved to

make the embankment fix feet of height in the higheft part

of the ground, and to allow two feet of breadth in the bot-

tom of every foot of height, as feen by the draught of the

mould at jig. 9. After taking the level of the Carfe, it

was found, he fays, that where the ground was low, and a
good deal of it broken by runs of the fea and outlets for

the water, the dike would require to be eight and ten feet

high, to have it on a level at the top ; fo that the average

will be nine feet high. The embankment was built in the

following manner: It was begun on the higheft ground,

near the weft end, and two moulds fet up at the diftance of

feventy or eighty yards ; the height fix feet by twelve broad

in the bafe ; the flope on the outfide fix feet, on the infide

four feet, and the breadth at the top two feet ; the fides made
up with feal from the broken ground on the outfide of the

dike, which were laid with the grafs-iide down, two feal

deep on each fide of the dike ; the outlide feal of the firft

courfe with the ends out and in, and the other running

along ; the next courfe, the outfide feal running along, and
the infide out and in, and fo on alternately, each courfe

confiding of a head and runner ; the body of the dike being

made up of the Carfe ground from which the feal had been

cut, and packed down by men with beaters. When this

was brought to the height of four or five feet, another

piece was begun, leaving an intermediate fpaee, where there

were any water-runs, for the egrefs of the tide: this was'

found neceffary, to draw off the water from the low parts

of the Carfe, which would have been filled up in fpring-

tides ; and, by coming in at the end and over the high
ground, would have been prevented from getting out by
the dike, if it had not been done in that way ; fo that the

embankment was all in detached pieces, till it was brought
near the height. Thefe intermediate fpaces were then filled

up, betwixt the fall of one and rife of next fpring-tide,

after laying down wooden pipes wih ftoppers in the dike,

to carry off the fink water." He adds, that " it was a

great labour to get the work carried on ; in fome place*

having to crofs over lakes and runs made by the tides,

which required vaft quantities of materials, the dike being



EMBANKMEN T.

in fomc places upwards of ten feet high, and twenty-two

broad in the bafe : the grcaleft part of the dike is lixteen to

eighteen feet broad. There was one lake, of 150 feet i;i

length, and fifty feet in breadth, filled up with earth, clay,

and fand, to the height of live feet ; on which the dike was

then built. This forms a mound, on the outiide of the

dike, of fifteen or iixteen feet broad ; and through this

there are pipes laid, to carry off the fink-water." He
further adds, that " a ft ream of water formerly ran this

way ; but it was turned by the weft end of the farm, by
cutting a canal, which conveys the water through the em-
bankment there, by means of an outlet built of ftonc, with

a fluice on the infide, raifed to the level of the running wa-
ter, and a folding-door on the outfide, to be (hut by the

fpring-tides. At this place, a road, that formerly led to

Findhorn at low water through the Carfe, is carried over

the top of the dike, by making a mound of earth at each

fide, with a gradual approach and defcent." It is ftated

further, that " fince the Carle has been enclofed, the tides

have been fo high, that the water, during a fevere ftorm,

was from fix to feven feet deep at the back of the dike : the

wind, being from the north, occafioned a heavy fwell and

furge, but no water came over the top of it." He fuggefts,

that " it is in contemplation, as foon as the enfuing feafon

permits, to cover the outfide with feals, the green fide up-

permoft ; and he has no doubt, when fini.hed, it will

effeftually fecure the lands from any further vifitation of

the fea. The expences of the embankment cannot be well

afcertained atprefent ; but it will be a good deal more than

is allowed by the proprietors." He fays, that " a great

part of the land is already ploughed ; but, the winter fet-

ting in fo fevere, prevented the whole from being done. It

is intended to fallow it, in preparation for a crop of oats in

the fucceeding fpring ; but this intention may not be un-

alterably adhered to. There are various forts of foil in it :

fome of it clay, fand, gravel, black rich earth, and parts

of it of a mofly nature ; in fome places below the gravel,

which may, he thinks, have been forced on by the tides, a

thin ftratum of clay, upon fand ; and fome parts, clay and

land alternately. There are other parts not fo rich as

might be expected, the furface having been carried off by
former tenants, for mixing in their dunghills or compoft

heaps, \njig. 9, a is the breadth of the dike at the top,

when finifhed; b, the breadth of dike at bottom, being

twelve feet, when it is fix feet high ; c, the breadth when
eight feet high ; d, the breadth when ten feet high

; /, the

flope on the fea-fide of the dike, which is always equal to

the half of the breadth of the bottom : the infide flope,

and breadth of the dike at top, is equal to the other half
;

and e is a plumb-rule in a frame, made to apply to the

mould or dike : the intention of it was, to find if the dike

was kept on the proper flope, where a line could not be ap-

plied from one mould to another, as in a round or turn, or

when the moulds were obliged to be taken down ; but this

one only anfwered for the fea-fide, another being ufed for

the infide, to fit its flope." Fig. 10. is a fcale of the mould
one-eighth of an inch to a foot.

Various other improvements of this nature have been ac-

complifhed, in particular cbcumftances and fituations ; and

large tracts of land thereby rendered more than doubly

beneficial to their occupiers. The rr.cthods which have been

had recourfe to, in fueh cafes, will be fully detaikd in

fpeaking of Hough-land and Ri-vcrs.

A curious, ufeful, and highly ingenious method of em-
banking, and preventing the waters of the tides from foak-

ing through the porou6 banks, formed in fenny and mooriih

fituations, has been defcribed by Mr. John Smith, in the

fourth volume of " Communications to the Hoard of Agri-

culture," who begins by " coneifely ohferving, that the

great laud of the fens is divided into three large levels ;
and

that each of thefe levels is fubdivided into numerous diftriett

by banks : but as thefe banks are made of fen moor, and

other light materials, whenever the rivers are fuelled with

water, or any one diftridt is deluged either by rain, a breach

of banks, or any other caufe, the waters fpeedily pafs

through thefe light, moory, porous banks, and drown all

the circumjacent diltric"ts. The fens have fometimes fuf-

tained 20,000/. or 3^,000/. damage by a breach of the

banks ; but thefe accidents feldom happen in the fame dif-

trift twice in twenty years ; the water, however, foaks

through all fen-banks every year, in every diftrict ; and

when the water-mills have lifted the waters up out of the

fens into the rivers in a windy day, a great part of the wa-
ter foaks back through the porous banks, in the night,

upon die fame land again." And he adds, that " this

water that foaks through the bank drowns the wheat in the

winter, wafhes the manure into the dikes, deftroys the belt

natural and artificial grafles, and prevents the fens from

being fown till too late in the feafon. This llagnant water

lying on the furface, caufes alfo fen agues, &c. Thus,

fays he, the waters that have foaked through the poroua

fen-banks have done the fertile fens more real injury than.

all the other floods that have ever come upon them."

Having been much concerned in fen-banking from his

youth, he had fome time fince devifed the plan which he

now finds to anfwer fo tvell ; but found it difficult to pre-

vail with any gentleman, who had a proper extent oS

this fort of land, to give it a fair trial. However, during

the lafl autumn, he prevailed with a perfon in the parilh.

where he lives to try it, which (hewed it to be equal to hia

higheft expectations.

This improved method of embanking chiefly confifts in

this : that " a gutter is cut eighteen inches wide, through

the old bank down to the clay, (the fen fub-ftratum being

generally clay,) the gutter is made near the centre, but a

little on the land-fide of the centre of the old bank. This

gutter is afterwards filled up in a very folid manner with

tempered clay ; and to make the clay refill the water, a

man in boots always treads the clay as the gutter is filled

up. As the fen-moor lies on clay, the whole cxpence ot

this cheap, improved, and durable mode of water-proot

banking cofts in the fens only fixpence per yard. This plan

was tried laft autumn on a convenient farm, and a hundred

acres of wheat were fown on the land. The wheat and

grafs lands on this farm are now all dry, whilft the fens

around are covered with water. This praftice anfwers fo

well on this farm, that all the farmers in this parilh are, he

fays, improving their banks in the fame manner, and foma

have begun in adjacent parifhes."

It is unqueftionably a mode of practice that requires to

be fully known and underllood, in all thofe diftrifts which

have lands of this defcription ; as by it great advantages

may probably be derived. '

Embanking againjl Lakes.—The bufinefs of forming em>
bankments,. in cafes of what arc termed lakes, or mires, in

this part of the country, and loughs in Scotland and Irr»

land, is much more fimple and cafy than in the preceding

cafes. It has been remarked by Mr. Beatfon, that the

waters in thefe fituations generally fnbfule during the rum-

mer months, rifing confiderably in winter, and whenever

the feafon is very wet. In particular cafes, the extent of

furface, which is overflown in the winter feafon, fo far

exceed*
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exceeds that which it cover* during the futumer, that it

would lie an ob]i-i\, a.d fometirncl a corfiderable acquifi-

tioti, to confine the water within its lummei boundaries, or

to cut off fome of its parts. \ ie are intended, the

principal outlet mull be firft carefully examined, and be

confidcrably widened and enlarged ; which, on the principle

already noticed, in fp?aking of rivers, will prevent the water

from riling fo high as was formerly the cafe. Where the

levels will not admit of much depth being had, or where the

ground is of a rocky nature, and would of courfe be diffi-

cult and expenfive to deepen, the breadth fhould be in-

creafed as much as poflible, and all obstacles cleared away,

that the water may run freely in a (hallow ftream. Where
it is required to afecrtain with exactuefs, or to fix with

certainty, the future limits of the water, a lection of the

greateft quantity running out during a flood fnould be

taken. Suppofe this fcCtion, for example, be ten feet in

width and four feet in depth ; by making it forty feet in

width, the fame quantity of water will not rife above one

: confi quentlv, by this means alone, three feet in height

will be gained all round the lake, which, in cale of em-

banking it, would be a great object-. During the fummer

feafon, when the water is lovvell, is the mo ft proper time

for carrying on thefe, as well as other embankments.

When, however, any materials are to be brought from a

diita'icc, they may be laid down or be prepared at other

feafons, with tlte exception of turf, which mould always

be nfed as foon as pofTibb after it id cut. The manner of

conllructing embankments of this kind may be diffidently

underftood, from what has been already faid in the other

defcriptious of embankments: obferving, however, as a

general rule, that when the materials on the fpot will

anfwer the purpofe, they fliould invariably be made ufe of,

although at the expence of digging a trench larger and

deeper than would otherwife be neceffary. It fhould con-

ilautly be attended to, in executing all forts of embankments,

that the greateft care be taken to make them perfectly firm

and folid, by continually beating them, and examining

them carefully, during the whole of the time they are in

the ftate of being formed.

The various methods and plans of management, which

are neceffary to be adopted in the improvement of fuch

lands a\ have been gained from the fea, will hereafter

be more' fully confidered and explained. See Marsh-
Lar.d.

Embankment, in Canal-making, is a term for any large

mound of earth, either for confining the water of a canal or

refervoir, or upon which a canal or aqueduct is formed

acrofs a valley or low piece of ground. It may have arches

under it, for the paffage of a road, a river, or brook : fuch

are called aqueduH-arches, and ought by all means to be

^conftrufted on the true curve of equilibration, for avoiding

the great expence and difgrace which attends the failure of

lefs fcientific arches, as at Wolverton on the Grand Junction

Canal. See Canal.
EMBAR, in Geography, a town of Africa, in the

country' of Senegal.

EMBARCADERO, in Commerce, a Spanilh term,

much ufed along the coafts of America, particularly thofe

on the fide of the South fea.

It fignifies a place which ferves fome other confiderable

eity farther within land, for a port, or place of fhipping,

ii e. of embarking and difembarking commodities.

EMB
Thus Calao is the embarcadero of Lima, the capital of

IYru ; and Arica the embarcadero of Potofi. There aru

fome embarcaderos forty, fifty, and even lixty league* off

the city which they ferve in that capacity.

EMBARGO, a rcilraint or prohibition, laid by a fovc-

reign on merchant-veffels, to prevent their going out ot

port ; fometimes to prevent their coming in ; and fomctimes

both, for a limited time. See Proclamation.
Embargoes are ufually in time of war; in apprehenfions

of invafions, &c. One great occalion of embargoes is, that

the government may mike ofc of the merchant-veffels, with

their equipage, &c. in armaments, expeditions, tranfporting

of foldiers, &c. ; another is, to (lop the communication of

intelligence at fuch critical feafons. Embargoes are of very

mifehirvous confequence to commerce.
EMBARKATION of Ordnance and Stores. The firfl

thing neceffary is to prepare a hit of all the articles to be

embarked, with the weight of each. This lift mult have

an ample column for remarks ; and the reputed tonnage

mull have an allowance of one-third added, for all articles

whofe weights and meafures are not always the fame, but

receive, or lofe, in cunftquence of damp, dirt, See. ; fuch

as tents, &c. : but the tonnage of ordnance, (hells, (hot,

&c. ihould be fet down at their actual weight, according

to their natures, calibres, &c. refpectively. If veffels are

paid for according to the tonnage thev carry, the mafter

will, of couife, itow awav to the belt advantage, and load

with as much as the veffel can poffibly conta-.n ; whereat
%vhen freighted for a voyage, upon the eftimated tonnage of

the hold, they will (low fo very loofely, as both to carry

lefs, and to fnbjedl the cargo to confiderable injury. It i%

therefore, proper that a naval officer (hould be appointed to

fuperintend every embarkation, and to fee that every thing

is (towed to the bed advantage. It may be ufeful, in this

place, to (hew how tonnage is eftimated. The ufual method
of finding the tonnage of anv (hip is,—Multiply the length

of the keel by the length of the beam, and half that pro-

duct by the breadth of the beam ; divide the laft produA
by 94, and the quotient will be the (hip's tonnage. Thus,
fay a (hip's keel meafures 90 feet, and that her beam, i. e,

her extreme breadth, be 30 :

93 x 30= 2700 x 15 = 40500 Tons -

-JT = 430.8

The tonnage of goods and (lores is taken fometimes by
weight, and fometimes by meafurement ; and that method
is allowed to the veffel which yields the mod tonnage : were
it otherwife, the owners would be confiderably lofers in the
freight of bulky, light articles, on which the calculation by
weight would give them but little claim to charge; and,
•vice vet-fa, if ordnance, (hot, &c. were to be carried by
meafurement, they would be under a fimilar difadvantage.
In tonnage by weight, 20 cwt. make a ton ; and in tonnage
by meafurement, 40 cubic feet make a ton, the fame as in

timber computations. All carriages, or other (lores to be
meafured for tonnage, (hould be reduced to their fmalleft

dimenfions, by taking to pieces, and packing into as little

fpace as poihble. All ordnance is (hipped according to
aftual weight ; as are alfo mufket cartridges in boxes or
barrels, and other fuch ponderous articles. The following
table wiH exhibit the rates of tonnage allowed for the em-
barkation of the moil material ftores in the ordnance de-
partment.
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N.vruitK.

Axes complete with Handles

Barrows, Wheel, Packed
Do. Unpacked
Do. Hand, Single

Budge (or Bouche) Barrels

Bricks

Buckets of Leather
Carabines, 25 in a Cheft is 11 Square Feet.

Carriages, Standing

{

Do. Do.
Do. Howitzer
Do. Do.
Do. Do.
Do. Do.
Do. Do.
Do. Do.
Do. Do.
Do- Do.

Carriages, Travelling, complete, with Limber Boxes, Ladles, Sponges,

and Rammers - -

Carriages, 6 Pieces, Light, with Ammunition Boxes, and 5^ Inch!

Howitzer do. - - - -

Carriages for $i Inch Howitzer of 10 Cwt. - -

Do. for 8 Inch do. common -

Sling-Cart complete - -

Forge-Cart, with Limber - -

Pontoon and Carriage, with Appurtenances - -

Ammunition Waggon -

Gravel Cart - - - -

Duke of Richmond's clofe-bodied Waggon
Road Waggon, with upright Sides

Gin ; Triangle complete - - - -

Grate for heating Shot -

Hand-Spikes - - -

Hand-Crows, Lever of 5 Feet ""."'""
Hand-Screws - - »

Do. -

Helves, Picking or Felling - - -

Do. Sledge - - -

Do. Pin-Maul - -

Junk - "•*",'"
Linftocks, with Cocks - - -

Do. without - - • - •

Muftjuets, a Cheft of 25 is 16 Cubic Feet.

Do. Do. of 20 is 11 do.

Match - - -

Powder, whole Barrels • -

Do. half do. - » - •

Pitch or Tar, 1 Barrel is 7 Cubic Feet.

Piftok, a Cheft of 50 or 60 is 10 Cubic Feet.

Park-Picket* - - *

Pikes

Slue p-Skins

Shovel:

,

Spades,

Snoveli mod with Iron

Sand-Bags, in Bales, I Bufhel

Do. half Bufhel

Do. 2 Bufhcls

-.-)Kins

1

'J
of Iron

j
Is fiiod with Ir<

Number of/ in lea or Quality.
'

1

Tons. Cwt. Qrs.

Pole fort 264
]

10

Pick IOO 090
Felling I7<S 14

20 2 2

7 I

20 O 18 O

3 2
I

IOCO 250
20 020
42 Pieces I 13

32 Pieces I 10

10 Inch 1 10

24 Pieces 1 9 3

18 Pieces")

8 Inch j
170

12 Pieces 140
9 Pieces 1 3

6 Pieces 1

4 Pieces 17

24 Pieces 5 10

12 Pieces 4 10

9 Pieces 472
6 Pieces 3 7 2

3 Pieces 2 19

Medium \ 24 Pieces")

[ 12 Pieces j
292
230
3 2

3 7 2

302400
11

4 18 1

2 16 2

500
7 10

0140
042

120 100
120 100

Large 15 100
Small 1

7

106
300 14

300 100
360 100

Cwt. 20 1 5

600 100
1000 100

Cwt. 6 1 14
ll 100
22 100

40 091
280 1 1

Dozens 12 1 1

100 1

184 100
13S 1

500 12 O
500 071
250 ,08l
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When ordnance and (lores are embarked, all appertaining

to the fan-ie fpecies fliould be claflcd and divided into the

feveral veflels, in fiich manner as may infure tl.e fafc arrival

ot a certain portion ; thereby avoiding that great incon-

which could not fail to anle, were any one veffel,

containing the whole of any particnlar florcs, to be loll,

tfeken, or unable to make the place of dedination. With
each piece of ordnance fhould be embarked every thing nc-

ceffary for its fervice ; Co ae to be inllantly come at, when
required to be landed. This principle (honld be carried to

the fulleft extent : even the platforms for the battering

cannon fhould be in the tame velfel with tin in ; and, in (hart,

i : \ precaution ought to be taken to obviate delay, or

dmiflion, or imperfection. In general, all the heavy (lores

fhnild be put in firil ; both to prevent their crufliing lefs

fubflantial articles, and to ferve as ballall : the lighter

(lores, being generally mod perifliablc, fliould be (lowed

Uppermod, and be all numb 1 red according to their feveral

natures, and to their feveral intentions. Thus, every piece

of ordnance, its carriage, and even all the parts of that car-

riage, together with its fponges, rammers, limbers, and

boxes, ought to bear the lame number; fo that, when
about to be landed, the whole may be dilcharged at one

time from the (hip, and be ferit on fhore in that regular

manner, which may enable the artillery men and artificers

to mount every one in fuccellion with promptnefs and ex-

actitude. All the chefls, barrels, &c. mull be lettered

and numbered diflinctly, in fucb maimer as may indicate

their respective contents. The numbers, &c. ought to be

painted in clear white on a black ground, thereby to be

legible at night : for the lame purpofe, it would perhaps

be found ufeful to have the letters marked with white-

headed tacks ; fo that, when not legible, for want of light,

as often happens, they may be traced with the finger. In

(hipping gun-carriages, it is eligible to fend them down
into the hold, &c. without taking off the axle-trees from

the cheeks ; as they cannot be replaced without proper

workmen, and a tedious operation. When a carriage is

difmounted, all the fmall articles, fiich as elevating-fcrews,

linch-pins, drag-wafiiers, &c. (liould be carefully collected,

and fecured either in a fmall box, or in a bag of leather,

tarpaulin, &c. duly marked.

In order to give more room, all articles, of the fame de-

fcription in particular, fliould be placed fo as to lock into

each other, or to fit in fuch manner as may leave the lead

poflible intervals. A perfon fliould attend to regifter, not

only the feveral articles as they fliould be (hipped, but to

rote the exacl part of the hold, &c. where each might be

flowed. Thele precautions, added to the affixment of
particular marks, fuch as numbers, in white print, on each

bow, and each quarter of every tranfport, fo as to be dif-

tinguifhable at feveral miles didance, will tend confiderably

to facilitate the debarkations, and enable th feveral com-
manders and public officers to afcertain with perfect pre-

cision the amounts of lodes, and the fituations of the feveral

ftores, according as veflels may lie to windward, or to lee-

ward, &c. It is a matter of confiderable importance in

embarking (lores, to have them ready at hand which would
be the iirtl wanted in cafe of emergency : as well as to

arrange them in fuch manner as fliould anfwer the purpofes

of the expedition in the moil efficacious manner. Thus,
if it is expected that troops will have to dilcmbavk in

the prefence of an enemy, the light field-pieces, and howit-
zers, in lieu of being fent below, ought to be kept, together
with all their implements, and a certain portion of their am-
munition in fome fecure part, whence they could be lowered
into the boats at a fhort notice. Entrenching- too.'s fhould

alfo be held in equal rcadinefs, together with abundance of

land-bags. When troops are to be embarked, every pre.

caution mud be taken to prevent confufion, and to obviate

danger. Certain corps fliould be appointed to be in readiucls

on given days at particular ports; taking with them only

fuch baggage as fliould be allowed on the occafion. The
ftores of every description and the difpofable lumber fliould

be previoufly fent on board, under charge of the ^narter-

matter, who fhould be particular in feeing that every thing

neceffary to the comfort and efficiency of the troops were

duly arranged. The tranfports being in rcadinefs, tliey

fhould, if poflible, be brought up to a pier, fo that, by the

aid of gang- boards, the files- might march on board at once }

otherwife recourfe mud be had to boats and fmall craft, in

which the troops mud proceed from the fhore to the (hip-

ping. The lee-fide is generally preferred for embark:; ;

it being the fmootheft water, and often the afcent Up the

gang-ladder lefs difficult. The fafell mode is for the arms

to be handed up into the main chains, and from thence into

the vcffel. The bayonets ought to be well fecured to their

fcabbards, and the pouches fliould be buttoned down. The
men neared the gang-ladder fliould be the fird to afcend >

the others taking care to balance the boat, &c. as flier

becomes lighter, and requiring equipoife in confeq"ence of

being quitted by the troops. It fliould be obferved as a

(landing regulation never to let one boat lie abread of

another that is difcharging her crew into a veffel : otherwife

there will not onlv be danger of broken-legs, but of being

upfct : each boat fhould range up under the lee-quarter, i:i

fuccefiion, and when evacuated by the troops fliould pull

a-head, by means of a painter, or a boat-hook, fo as not to

impede its fucceffor. When the troops are on board boats,

they fliould fit as low as poflible, keeping their mufket9

perpendicular, and reded on the bottom, or on their own
feet. In going on board the men fliould proceed very

leifurely and (ilently to their places, Spreading fo as to

preferve the due time of the boat, and fitting down fo foon

as duly arranged. In cafe of accident, or running foul of

any other veffel, they fliould be particularly enjoined to

remain feated, and not to obftruct the boat's crew in their

endeavours to remedy the mifhap. Where troops are to

embark in the face of an enemy, the grcateft order and

coolnefs will be requifite. ; efoecially when within the reach

of their cannon. If the embarkation in boats is to be made
from a (hip, they mud all be manned from that fide lead ex-

pofed to the enemy's fire ; the fhip covering them as they

fucceffively put off, and rdl on their oars, until the whole

may be ready to dart together by fignal ; after which no time

fhould be loll in gaining the fhore,and in forming on the beach.

It fometimes occurs, that a river is to be crofted in boats for

the attack of an enemy pofted on the oppofite bank : in

fuch cafe, the number of boats being previoufly afecrtained,

the troops mud be told off into as many divifions as there

may be veffels to convey them, the drcngth of each divifion

correfponding with the tonnage of that it is to occupy.

Each divifion then proceeds on board with rapidity, but with

perfect regularity, and the whole put off without delay.

Where the water is rather (hallow, the boats mud lie

out fo far as to be afloat after the men have, by wading,

got on board. All debarkations from boats and (hip-

ping fliould be conducted with as much order as cir-

cumdances may admit ; and even when troops are driven

back to their boats, as much fhould be preserved as the

preffure of purfuit may allow. Tt is a well-known fact,

that many re-embarkations have taken place in the prefence

of a fuperior force without diforders, or allowing the enemy
to make a fingle prifoner. The greatefl danger generally

arifes
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»rifes finm allowing the boats to lie in fo clofc, as to touch

the ground) whereby, when the troops have got on hoard,

they have been unable to pulh off, and thus remained fub-

jert to a galling tire. When re-embarking after a repulle,

it fhould be fttldied to man fome of the craft, (efpccially a

few of the lighted coullruition, and any gun-boats whofe

draught of water may allow them to he near the beach,)

for the purpofe of covering the retre.it, and to take in Hank
fuch of the enemy as fhould follow the fugitives into the

water. When fuch a precaution is obferved, the embark-
ation will proceed quickly, and the enemy will content

themfelves with a diftant fire on the retreating force ; in

lieu of mixing pell-mell, as they would do i( there exiited

no pre-eltabliflied check. Troops embarked on board

transports, or ihips of war, are only allowed three-fourths of

a feamen's ration of provilions ; unlets when acting as ma-
rines, when they are on a footing. The meffes are formed

of fix men in each, tor each of which a fpace of fix feet

fquare is allowed, that is, 36 fquare feet ; but only four are

ever there at the lame time, it being a rule that one-

third of each mefs mould always remain on deck. When
embarked for foreign fervice, fix women are allowed pro-

vilions for every hundred men ; and when on home fervice,

ten women are allowed with the fame number. That part

of the charter-party which relates to the provifion, firing,

candles, utenfils, &c. intended for the ufe of the troops,

is always fubject to the infpe&ion of their commanding of-

ficer on board ; and is fometimes copied out, and hung up
in the cabin, open to the perufal of all. The regulations re-

garding fmoking, extinction of lights, &c. are alio polled

up in various parts, together with the whole allotment in re-

gard to births, meffes, and particularly the accommodations
for the officers of the veffel, and thofe attached to the troops.

It being neceffary to eltabhfh fome limit for the quantities

of baggage taken on board, the following proportions were
fixed for that purpofe.

For a field-officer

For a captain

For a fubaltcrn

five tons.

three tons.

a ton and a half.

General 'officers are rarely limited, but it is ufually inti-

mated to all embarking, that the quantity of baggage
fhould be reduced as much within bounds as might be prac-

ticable.

. The embarkation of horfrs is ufually effected by means
of flings of canvas, which paffing under their bellies, and

being duly fecurrd with cords, enable the crew to hoilt

them in, and'to lower them down between decks without

doing the fmallelt injury to the animals; which, however
fpirited they may be while on terra firma, generally become
perfectly paffive under fuch circumftauces. On arriving at

the place of deltination they are debarked in the Came man-
ner. It certainly is among the molt important impro rementd

in this branch of fervice, that the horfes can be flung, during

bad weather, to the beams in fuch manner as to

their fullering in confequence of the (hip's motion. Vet we
cannot but judge, from the crippled (late in which cavalry

are fometimes debarked, that much room remains for im-

provement.

EMBARRAS, Embark asm knt, a French tern», though
now naturalize'. ; d > nlty, or obttaele, which
perplexes or confounds a perlon, &c.

EMBASIS, in the writing's of the Ancient Phyfi
the name of a large veffel, in which they prepared thoil I

dicati-d hatha, and which was capable of holding the perion

to be bathed at tun full length.

EMBASSADOR, or Ambassador, is a public miuif-

Vol. XIII.

ter fent from one fovcreign prince or independent ftate to
another, as a representative of that prince or (late, and fur-

nillicd with credentials which verify his million as an cmbaf-
fador.

Such a public miniftcr is called in Latin Ugatut, or orator,

but the meaning of the word embaflador is much more c>.-

tenfivc. The only circumftance in which the modern embaf-
fador and the ancient Icgatns agree is the protection of the
law of nations. See Legation.
The Englifh word embalfadov is probably derived from

the Spanilh em baxador, the fame as the French ombajfadeur,
which comes from ambafciator, a Latin word of the mid-
dle age, formed of amlaihis, or ambail, an agent, domeltic,

or client among the Gauls. The term ambafcia is found
in the Salic law, Tit. xix. and in the law of Burgundy.
The cuftom of lending embafladors dates from the origin

of civil focieties. As loon as mankind were divided into

diftinct nations, differences would arife which mult be
amicably fettled by the interference of neighbours, guarded
againft by the protection of the more powerful, or decided
by wars ending in reconciliations. The negociating of thefe

mediations, alliances and treaties ofpeace is entrufled to pub-
lic minifters ; and fovereign princes having, like private per-
fons, interests to difcufs with other princes regarding their

own concerns as individuals, fuch as the contracting of ma-
trimonial alliances ; the management of thefe tranfactions

is likewife confided to public minilters, or negociators. See
Negociation.
Among the public minifters fer.tas negociators, from one

independent ftate or fovereign prince to another, embafla-
dors hold the firft rank. Envoys, minifters plenipotentiary,

and refidents, are negociators of lefs eminence. (See En-
voy, Plenipotentiary, and Resident.) Tneir func-
tions are the fame ; they are equally under the protection
of the law of nations, and they enjoy nearly the fame pri-

vileges.

The pre-eminence of embaffadors manifefts itfelf chiefly

in the particular ceremonial of their reception in the coun-
try where they are appointed to refide. They are entitled

to be faluted with the firing of guns; to be complimented
by deputies of the prince or ftate to which they are fent ; to
make a folemn public entry ; to fpeak at the audiences they
obtain with their head;; covered ; to have places of honour
affigned to them at all public ceremonies ; to keep a canopy
or throne in their dwelling ; and, fince the year 1593, when
this title was firft given them at Rome, to be rtyled excel-
lencies. The name of embaflador, Cicero obferves, is facred
and inviolable : " non modo inter fociorum jura, fed etiam
inter hoftium tela incoluma verfatur :" (In Verr. orat. 6.)
The privileges which embafladors (hare with other pub-

lic miniflers, fent as negociators, are.

1. The right of being received by the prince or ftate to
:h they are deputed, unlefs there be a juft caufe for

railing to receive them. The duke of Buckingham, fays
Hume, had Englifh familiarity, and French levity, two of

moft offend ies in an embaflador. \\ hen, in

[626, he was defiroi ig once more embaflador at the
lurt, it was Bed by the French ml br to

the court of St. James's that for reafons well known to the
duke his perfoil would not be agreeable to his moll Chrif-

irefumption to talk of love to the queen
in a former embn'.ly had given offence, and would have been
a juft caufe for his non-admiffiu

correfponding obligation of receiving foreign embaf-
fadors has its foundation in the dearelt interefts of fociety
and ot humanity. Agnation are in continual need of mu«
tual ftffiftauce, thry could never freely communicate, if the

' • law
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Jaw of nations had net made it an imperious duty to all ftttes

to admit the embaffadora who arc fent to them. Even the

embaflador* of an enemy have a right to be received and to

be heard) iince it is the duty of nations at war with each other

tu endeavour bvall poflible means to re-cflablifh the aecuf-

tomed relations of peace and amity.

2. The inviolability of their perfons. Einbaffadors re-

prefent the fovereign or chief magiftrate of an independent

ftate ; their millions are frequently of the mod delicate i.-i-

ture, and could not be accomplifhcd if the feenrity of their

perfons were not exprefsly provided for. Thofe who in-

fult an embaffador infringe not only the civil law, which

forbids the doing of injuries in general, but more particu-

l.nly the public law of nations, which extends its fpecial

protection to public miniflers, that the harmony of nations

may not be difturbed, or if unfortunately the ties of friend-

fhip have been broken, that ihc effecting of a reconciliation

may labour under no rellraint. The fmalleft infult offered

to an embaflador ought to be punifhed with the greatcit

I verity ; the neglect to punifh the offender is a juft caufe of

war.

If an embaflador grofsly offends, or makes an ill life of his

character, he may be fent home, and accufed before his maf-

ter : who is bound cither to do juftice upon him, or avow

hirr.felfthe accomplice ofhis crimes. (Mont. Sp. of L. 26. 22.)

But writers on the law of nations are not agreed, whether

this exemption of embaffadors extends to all crimes, as well

natural as pofkive : or whether it only extends to fuch as are

mala proh'ibita, as coining, and not to thofe that are mala

infe, as murder. Our law fecms formerly to have taken in

the reftrichon, as well as the general exemption. For it

has been held, both by our common lawyers and civilians

(1 Roll. Rep. 175. 3 Buhlr. 27.) that an embaffador is privi-

leged by the law of nature and nations ; and yet if he com-

mits any offence againft the law of reafon and nature, he

Ihall lofe bis privilege (4 Lift. 153) ; and therefore, if an

embaflador confpires the death of the king in whofe land he

is, he may be condemned and executed for treafon ; but if

he commits any other fpecies of treafon, it is otherwife,

and he mud be fent to his own kingdom. However, the

general practice of this country, as well as of the reft of

Europe, feems now to purfue the fentiments of the learn-

ed Grotius, that the fecurity of embaffadors is of more im-

portance than the punifhment of a particular crime. And
therefore few, if any, examples have occurred within a cen-

tury paft, where an embaflador has been puniflied for any

offence, however atrocious in its nature.

Even the domeftics and the perfons in the retinue of an

embaflador are inviolable. If any one of them were infult-

cd, the punifhment ought to be as fevere as if the infult

had been offered to the embaflador himl'elf. ~The domeftics

of the duke of Crequi, French embaffador at Rome, having

been infultedby theCoriican guards of Pope AlexanderVII.

jLouis XIV. iulifted upon their being feverely punifhed.

But this inviolability extends only to the perfons who
«ompofe the embaffadcr's family, as his wife and children,

and who being actually in his retinue are regiftered as fuch

by the police of the country where he refides. Should, how-

ever, any of them be guilty of a great crime, as a forgery,

theft, or murder, it would be no violation of the law of

nations to claim the offender, and to putiiih him according

to the laws of the country. When Sully reiided in Eng-
land as embaffador of Henry IV of France, he was informed

that one of his gentlemen had kdled an Englifhman in a

houfe of ill fame. He immediately got him amited, and

fent word to the magiftrates of London that they might

fei/e the murderer. The latter having been tried, the king

of England granted him his pardon and his liberty.

h\ confequence of this inviolability the actions of an em-
baffador or of any perfon in his retinue are notfubjeet to the

controul of the private law of the country in which he is

appointed to relide ; and with regard to civil fuits they can-

not be prufecuted for any debt contra. I country

as long as the embaffador continues in it in his public ca-

pacity. This privil iwed in the En. s of

law, and, the mure effectually to enforce the law

in thisrefpect, when violated through wantounels or i.ilo-

lenoe, it is declared by the llatute 7 Ann. c. 12. (an act

paffed in 1708, in confequence of tiie arreft of an embaffa-

dor from Peter the Great, czar of . for a debt of

50/.) that all procefs whereby the perfon ot any embaffador,

or of his domeltic or domeftic fervant, may be arretted, or

his goods diftraiiad or feized, ihall be utterly null and void ;

and that all perfons profecuting, loliciting, or executing

fuch procefs, being convicted by confeffion on the oath of

one witueis, before the lord chancellor and the chiefjuftices,

or any two of them, (hall be deemed violators of tie laws

of nations, and dilturbers of the public repofe ; and ihall

fuffer fuch penalties and corporal punifhment as the faid

judges, or any two of them, (hall think fit. But it is expref 3-

lv provided, that no trader, within the defcription of the

bankrupt laws, who ihall be in the fervice of any embaffa-

dor, ihall be privileged or protected by this act ; nor ihall

any one be punifhed for arrefting an embaffador's fervant,

unlefs his name be regiftered with the fecretary of ftate, and

by himtranimitted to the fheriffsof London and Middlefex.

Thefe exceptions are ftrictly conformable to the rights of

embaffadors, as obferved in the moft civilized countries. In

confequence of this ftatute, thus declaring and enforcing

the law of nations, thefe privileges are now held to be part

of the law of the land, and are conftantly allowed in the

courts of common law. ( Fitz. 200. Stra. 797.) Black-

ftoue's Commentaries, vol. i. and iv.

3. The moft perfect freedom and independence in the

difcharge of their official duties. This is a further confe-

quence of their inviolability. If an embaffador fhould even

excite difturbances, or enter into any confpiracy againft the

prince, or the ftate to which he is fent, the general practice

of Europe is in favour of the opinion of the learned Grotius,

in his book " De Jure Belli et Pacis," that the inviolabi-

lity of an embaffador is of greater importance lhan the

punifliment of a particular crime. His public character

ought to be conftantly and invariably refpected ; but he may
be difmiffed, and fent back to the prince or ftate whofe repre-

fentative he is. The bifhop of Rofs, embaffador of the queen

of Scotland at the court of Weftminfter, having engaged in

a confpiracy with the duke of Norfolk againft the queen,

he was arrefted, confronted with his accomplices, and fent

back to Scotland. In the reign of Henry IV. of France,

the Spanifh embaffador took a part in the confpiracv of the

count d'Auvergne and duke d'Angoulemc, who were both
tried ; but no mention was made of the embaffador. A cer-

tain Merargues had agreed, with the fecretary of the fame
embaffador, to deliver Marfeilles into the hands of the Spanifh

monarch. The French parliament condemned Merargues
to death ; but the Spanifh fecretary was delivered to the

king of France, who gave him up to the Spanifh embaffador,

and obliged the latter to fend the fecretary out of the king-

dom.
If an embaffador be difmiffed and efcorted to the frontiers,

he is entitled to the privileges and immunities of his dig-

nity, as long as he is on the territory of the ftate that fends

hi»i back. He ought alfo to be allowed a convenient time
2 to
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to prepare for hi* departure, i in, indulgi nc< muft even be

granted to the embaflador of a powi ' whicha decla-

>n of war hi ; iftued, and lie mull be furnifhed with

paffports to return home unmolefted. The cuftom of the

Turks, who, in the cafi of war being declared, confine, the

01 of the powi i againfl which it is declared in the

caftleofth era, is in direct violation of the law of

nature, and of the public law of nations. The enlightened

fovereigns ol Europe iliould join in remonftrating againfl:

lo unjuft a practice, and iniill upon its abolition.

4. The inviolability of the houfe in which they refide.

An embalTador's dwelling isafacred afylum, win-re no per-

fon can be arretted without the embalTador's confent. Any
felon, however, that might have taken refuge in an embaf-

fador's houfe, ought to be given up to the criminal juitice

of tlie count,;-.

Neither have embafladors the right of trying or punifh-

ing, within the walls of their mantion, perfous of their re-

ie who have been guilty of any crime. Though inde-

j eudendent of the criminal and civil laws of the country in

which they refide, they cannot exercife any judicial func-

tions, becaufe the judicial power ot the fovereign they re-

prefent does not extend to that country.

5. The right of having divine fervice performed in their

houfes, at a chapel of their own, according to the rites of

the worfhip of their country : but embafTadors cannot

claim the free accefs of others to their chapel than the'fub-

jects of the country they reprefent, who are under their

fpecial protection in this refpeft. At the time when the

Proteflants were cruelly opprefied and perfecuted in France,

the French Proteflants refiding at Paris have frequently

been molefled in going to and coming from the chapel of

the Dutch embaflador ; but he had no right to remonftrate

againfl this cruelty, becaufe it was exercifed on the fub-

je&s of the king of France.

6. The right of being exempt of all duties, charges,

taxes, imports, excife and cuflom dues. This right has

fometimes been reftricted in countries where it had been

abufed by embafladors, who, forgetful of their dignity,

had not fcrupled to make it a cover to an illicit trade.

7. The privilege, that in cafe of death, the houfchold

furniture, moveables, and pergonal property of embafTadors,

«>r of any individual in their retinue, devolve to their heirs,

though aliens, without being liable to any deduction, tax,

or alien duty, commonly called " Droit d'Aubaine." But
this right does not extend to immoveables, or landed pro-

P trt >'-

S. The right of legalizing or certifying the authenticity

of documents or writings which are to be tranfmitted to

the ftate or country which they reprefent, and that of grant-

ing paffports to the natives of that country.

9. The right of following the court at which they are

appointed to refide, to whatever place that court is remov-
ed to, unlefs the prince fhould declare his ablence to be
merely temporary, and rcqueft the embafTador's non-attend-

ance. During the feven years' war in Germany, from 1756
to 1763, the En; 1 il'ador at the court of Berlin

attended the great Frederick of Pruflia at all his head-

quarters.

10. Laftly, embafTador 1
; confider themfelvea as entitled,

and indeed cuflom 1 have fauciioned it as a right,

to receive tome valuable trinkets as prefonts at their lad

and; they take leave of the prince at whofe court

have re (i

Embaflador ought to be very attentive not to fuffer any
of their

1

or immunities to be infringed upon
;

Beit] iej is
1

.: » -er any u'.uck on the perfcn or

dignity of the prince, or on the character of the llate they

reprefent. Whenever they have a complaint of a breach of

privilege to prefer at the court where they arc appointed ta

refide, they are iupported in their demands of redrefs by
the whole diplomatic body, or corps diplomatique, that is

to fay, by the aggregate of all the foreign mimliers refid-

iiig at the fame court.

But embafladors cannot claim their privileges and immu-
nities, unlefs they have proved their miffion as embafladors

by the delivery of their credentials ; nor can they diiplay

their character of public minifters in any other country than

that to which they are fent in that quality. When they

are under the neccflity of traveling the dominions of any
other fovereign prince, they muft provide themfelves with

the permiffion to travel through that country by means of

regular paffports, for the law of nations does not oblige

a prince or nation to refpedt an auibafTador on his journey

through their country, if he fhould attempt to traverfe

that country without having previoufly obtained their per-

miiTion.

At Athens the embafTadors from foreign princes and
flates always mounted the tribunal, or pulpit, of the pub-
lic orators, and there opened their commifTion, and acquaint-

ed the people with their bufinefs. At Rome they were in-

troduced to the fenate, and delivered their commifTion to

them. Among us they make their addrefs immediately and
folely to the king.

Athens and Sparta, fays M. Tourreil, when in all their

glory, were never fo much delighted as to fee and hear a

number of embafTadors in their afTemblies, filing for their

protection or alliance. It feemed to them the nobleft ho-
mage that could be paid them ; and that flate which receiv-

ed the moll embafiies, was judged to have the advantage

over the other.

There are Tome uTages to which embafTadors ought to

conform. They fhould never attend at any marriage, chrif-

tening, funerals, or other private folemnity ; nor muft they
even go into mourning on any occafions of their own, be-

caufe
t
they are no longer private individuals ; they are

the repreientatives of a fovereign prince or independent

flate.

EmbafTadors, in modern times, are either ordinary or ex-

traordlnary.

An embajfador ordinary is he who conflantly refides at

the court of a fovereign prince or independent flate, to

maintain a mutual good underllanding between the two
flates, to watcli over the permanent interefts of his coun-
try, to tranfacl fuch affairs as may occur, and to give a re-

gular account of his proceedings and obfervations to the

prince or flate which he reprefeiits. The practice of keep-

ing embafladors ordinary in foreign courts is but of mo-
dern invention. It is generally afcribed to the cardinal

de Richelieu. Raymond de Beccaria, baron de Forque-
vaux de Pavie, knight of the order of St. Miehael, was one
of the firll public minifters who refided permanently at a

foreign court. He was fent to Spain in 1565, as embafla-

dor ordinary of Charles IX. of France at the court of

Philip II. probably on account of the rnilunderftauding

which prevailed between the Spanifli monarch and bis con-

fort Elizabeth, who was a French princeft,

The frequent intercourfe which takes place between mo-
dern nations; the many relations in which they ftand to

each other ; theii mutual interefts ; their political and com-
mercial jealoufies ; the with of being rapidly and confidently

informed of their relpective projects, ei:terprites, connec-

tions and partialities, of the fprings by which their govern-

ments are let in motion, and of the general admiaiuralion

Gj of
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of their concerns abroad and nt home ; and hilly, the want of

a powerful protedtion for individuals trading in foreign

countries, are indeed circumftances which confer on the

permanent reiidence of public minifters in foreign courts

a high degree of public convenience and utility. Every

independent European ftate has adopted the praftice,

except the Helvetian Republic, and the fublime Ottoman
Porte. Thefe two ftates have hitherto at leaft employed

only embaffadors extraordinary.

An embaffador extraordinary is he who is fent from one

fovereign prince or independent ftate to another on fome

particular occafion or emergency, and who retires as foon as

the bufinefs of his miffion is terminated. Hence it follows

that an embaffador extraordinary may be difpatched to a

court or country where an embaffador ordinary of the fame

prince or ftate is permanently refiding. Thus the king of

Great Britain appointed Mr. Rofeembaffador extraordin

to tht United States of America in 1808, for one particu-

lar purpofe, whilft the honourable Mr. Erfkiue continued as

Brltifh embafTador ordinary at Waftiington.

In ancient times, all embaffies were extraordinary. !
I

were generally undertaken from motives of necellity, policy,

or adulation, fometimes even from the mere love ot magni-

ficence, and commonly compofed of a great number of

embaffadors. This tiled alfo to be the cafe with the ex-

traordinary embaffies of the Swifs, becaufe every canton

appointed its embaffadors. The embaffy which Switzer-

land fent to the king of France in 1663, collided ot forty-

two embaffadors.

In our days, extraordinary embaffies of more than one

embaffador, are very rare ; at leaft they never confift of

more than three embaffadors. Their number, however, is

noways limited by the public law of Europe ;. neither is the

retinue or train of an embaffador extraordinary reftricted to

any particular number of perfons. It ought only not to be

fo numerous as to create any uneafmefs in' the country

where the embaffador extraordinary is appointed to f«-

journ for a fiiort time. The duke of Feria, who went to

France as embaffador extraordinary of the king of Spain,

to compliment Louis XIII. on his acceflion to the throne,

after the death of Henry IV. had fo numerous a retinue,

that the governor of Bordeaux refufed to admit him in that

city. He affigned him his quarters in one of the fuburbs,

and wrote to inform him, that he could not admit him in

the place, becaufe his train formed a fmall army, which

might cafily affail the governor with a thoufand firelocks.

This cautious conducl of the governor wab fully approved

of at the French court.

Extraordinary embaffies are generally very brilliant. The
earl of Mancherter's public entries into Venice as extraordi-

nary Enghlh embaffador in 1698 and 170 , are defcribed as

uncommonly magnificent. His excellency was attended by

fixteen footmen, and fix pages, dreffed in velvet and gold

brocade, befides his fecretary, and a coniiderabl'' number of

Englifh gentlemen.

The embaffador extraordinary has the precedency before

the embaffador ordinary of the fame power. When it

happens that an embaffador extraordinary is fent to the

fame court after another embaffador extraordinary, he who
is laft arrived has the precedency, unlefs the prince or

ftate by which they are appointed determines their rank dif-

ferently. When embaffadors ordinary are relieved, he who
is going to quit the court or country where he has refided

walks at the right of his fueceffor in proceeding to the

audience : but, in returning, he gives the right to the new
embaffador, becaufe his fimtticns are terminated by the

farewell audience.

With refpcrl to the rank of foreign embafTadors refiding

at the fame court among th( n>f Ives, the nuncio of th^ pope

v. •
I confidered as h le firfl rank at the French

court before the eftabliftimeilt of the French republic in

1792. He ufed to compliment the king on particular occa-

fions in the name of tlte whole diplomatic body. In other

courts the French embaffador had the precedency before the

ifjdors of any other kingdom. The Spaniards alone

difputed his pn - for a time : but it was folemnly

recognized by S I
f»62, and no other power did 1 I

difpute it. The French embaffador claimed even the prece-

dency before the Ruffian imperial embaffador. M D'Ef-
ich embaffador ::'

I of Berlin in 1786,
found himfi [f highly offended, that the queen of Pruffia, con.

fort of the late Frederick William II. fat down to cards

with the Ruffian embaffador, whilft he w 1 p ly invited to

take a hand with the princefs Friderika, c! I it daughter of

the king of Pruflia, at prefent duchels of York.

The right <>,' OW is generally vetted in

the prince or chi : 'rate, to whom the exercife ot

executive power is entrufted in independent ftates. It is an

effential attribute of fovereign power. Yet it is not abfo-

lutely neceffary that a prince be in the aftual poffeffion of

this power to appoint embaffadors
;
provided he have not

abdicated the crown, his embaffadors ought to be received at

other court ;
, unlefs there be fome political motives for refu-

fing their admiffion : but even in that cafe they are like

other public miniilers, under the ipecial protection of the

public law of nations.

The a&ual poffeffion of the fovereign power, whatever

may have been the means by which it has been acquired, is

confidered as a fufficicnt title to the right of fending embaf-

fadors, and the embaffadors of an ufnrper have often been

admitted in courts where thofe of the lawful prince have

been refufed. The embaffadors of Cronuvrll were received

in France, when Charles II. himfelf could not obtain an

audience.

To admit an embaffador, is to acknowledge the fovereign-

ty of the prince, or the independency of the ftate which

he reprefents. France acknowledged the independence of

the United States of America, by admitting Franklin as

their embaffador before they were declared independent by
Great Britain.

During the minority of a monarch the regent may appoint

embaffadors, but always in the name of the king. They
represent him in whom the executive power is vefted by the

conftitution and not his fubftitute. It is this representative

d gnity which fubjects the proceedings and motions of em-
baffadors to formalities and ceremonies that frequently im-

pede and obftrucl their negociations. Hence it is not un-

J to appoint a fimple minifter plenipotentiary to carry on

an important and difficult negociation, but to furniih him at

the fame time with the credentials of an embaffador extraor-

dinary, with the ftrict injun&ion not to make any ufe of

them unlefs he fhould be fuccefsful in his miffion. In that

cafe he delivers them only at the clofe of the negociation, juft

before the figning of the treaty, which derives a certain ad-

ditional folemnity for being iigued by an embaffador extra-

ordinary.

As the functions of an embaffador confift in watching

in the country where he is appointed to refide over the inte-

refts of the Rate which he reprefents, in making regular re-

ports of his proceedings, and in communicating every cir-

cumftance, the knowledge of which is deemed of import-

ance to the minifter at the head of the department for

foreign affairs in his own country, it follows that an embaffa-

dor ought to be well acquainted with the political ftate and

4 the
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the language of the country in which he r- fides, with the

temper and difpofition of th - prince or chi. te by
whom it is governed) with tlie particular character of the

minifter who manages its foreign affairs, with the relations

of that country with the other powers of Europe, and with

the particular policy which influences them towards that

country. To this indifpenfible political information a i em-
baffador ought to join a confummate knowledge of mankind
in general, an incorruptible integrity, an enlightened pru-

dence, a fag-'. id [tnent, mild and refined manners, an

infinuatinfe addrefs, a generous difpofition, found difcretion,

and d Grmnefs, and above all a great command over

himfeif. This catalogue of qualities, which are rarely com-
bined, (hews how difficult it mud be to find fit fubjefts for

embalfies. There is in France a fort of diplomatic grada-

tion through which all individuals employed in millions to

foreign c< iu ta are generally obliged to pals. The firft ilep

is that of fecretary of legation of the fecond clafs, then

follows that of fecretary of legation of the firft claTs ; the

third ftep is that of minifter plenipotentiary, and the fourth

that of embaffador. Frequent exceptions, however, take

place with regard to the appointment of embaffadors, .

are fometimes taken from the army. (Wicquefort. I'l n-

bafladeur et fes functions. Pecquet, difcours fur l'art de

negocier. L'efprit de Leibnitz, tome ii. Cheltcrfield's

letters ccii.- ccxix. clii. eclxxxviii.)

EMBASSADRESS, in French Ambajadrue, is, in the

common acceptation of the word, the wife of an embaffador,

who as fuch ihares his rank and privileges. But there have

been embaffadreffes in their own right, or female embaffadors.

The famous league of Cambray was iigned, in 1508, on the

part of the emperor, by Margaret of Auftria his daughter,

to whom he had given full powers tor that purpofe. The
peace concluded at Cambray, in 1529, in confirmation of
that of Madrid, was alfo figncd by the fame Margaret of
Auttria, duchefs of Parma, in the name of Charles V. and
by Louifa duchefs of Savoy, mother of Francis I. by virtue

of full powers given to thefe two illuilrious ladies by the

emperor and the king of France. In the year 1645,
Louis XIV. expreiTedly appointed Madame la Marechale
de Guehriant his embaffadrefs extraordinary, to confign

Mary de Gonzague;, daughter of the duke of Nevers, to

the arms of her royal hufband, the king of Poland, who had
married the princefs by procuration. Circumftances might
indeed arife in which a lady might with great propriety be
appointed embaffadrefs at the court of a fovereign princefs,

into whofe confidence (he might more eafily innnuate herfelf

than an embaffador. In fuch cafes die would be under the

fpecial protection of the law of nations, and enjoy all the

rights and immunities of an embaffador.

EMBASSY, formerly Embnjftige, in French Ambajfade,

Jegatio, is the charge or office of an embaffador, or any other

public minifter fent to reprefeiit one fovereign prince or hide-

pendent date at the court of another. It alio denotes the

folcmn meffage, mi (lion, or errand, on which fuch a public

mh.ifter is fent.

F. Daniel obferves, that under the ancient French kings,

their embafiies confided of a body, or number of perfons,

•\ together in commiffion, and who compofed a kind of

:il ; fomething like which is (till retained at treaties of

peace, Thus the French embaffy at Nimeguen, for the

peace confided of three plenipotentiaries ; that of Utrecht,

of two, fcc. See I OR.

EMBATTLED, a term iii Heraldry, when the outline

of any ordinary is notched fo as to reprtlent the battlements

of a 'A'alL orcaftle. See Battlement.

E M B

None were fufferad, in ancient times, to embattle r

lionfes, but thofe who had great di jnities, as the bai •.

and th ' Camden proves this :ount of Tun-
ftal's feat in England, in which he I !

, it as a fig 8,1

mark of the royal favour, that he had liberty given to em-

battle it. The heralds exprefs this embattled line by the term

trtnellt j and when it has the embattling 0:1 both fides,

which is the more rare, they call it breteji ; which fee.

EMBAUL, i.i Geography, a town of Africa, in the

kingdom of Darnel. M. lat. 15 15. W. long. 15" 57.

EMBDEN, See Emdbn.

EMBELIA, in Botany, corrupted from the Ceylon

name Aembilla. Burnt. Ind. (2. t. 23. Juff. 4/7. (Ri-

belioides ; Linn. Fl. Zeyl. 190. ) Clafs and order, Penlan-

dria Monogynia. Nat. Ord. uncertain.

Gen. Cn. Cal. Perianth fmall, five-cleft, inferior. Cor.

Petals five, regular, undivided. Slam. Filaments five,

equal ; anthers .... Pjff. Germen fimple, fuperior;

ftyle one ; ft'gma .... Peric. Berry ....
A fmooth lhrub, without thorns. Leaves alternate, ob-

long, entire. Flowers in terminal panicled chillers. Fruit

white, acid, ufed for making rob or jelly. Native of Cey-
lon. Schreber, by his index, feerns to refer this plant to

Antldefma, but their characters do not accord.

EMBER-Goos.E, in Ornithology, the colymbus immer of

Linnxus ; which lee.

Embir-w.-.'L', are thofe wherein the ember or embering

days fall.

In the laws of king Alfred, and thofe of Canute, thefs

days are called ymbrcn, that is, circular days, from whence
the word was probably corrupted into ember days. By
the canonifts, they are called "quatuor anni tempora," the

four cardinal feafons, on which the circle of the year turns ;

and hence Henfhaw takes the word to have been formed*

viz. by corruption, from temper, or temp ira. The ancient

fathers called them " quatuor tempora jejunii."

Mr. Somner thinks they were originally fafts, inftituted

to beg God's bleffings on the fruits of the earth. Agree-
ably to which, Skinner fuppofeS the word ember taken

from the afhes, embers, then rtrewed on the head.

The ember days are the Wednefday, Friday, and Satur-

day, next after Ouadragefinia Sunday, or the iirft Sunday
in Lent, after Whitfwiday, after Hulyroo.i day in Septem-

ber, and after St. Lucy's day in December; which four

times anfwer well enough to the four quarters of the year,

fpring, fumrner, autumn, and winter. Thele days are men-

tioned by Britton, c. 53, and ©ther writers ; and particu-

larly in the flat. 2 and 3 Edw. VI. C. 19.

Thefe ember weeks are now chiefly taken notice of or.

account of the ordination of priefts and deacons ; becaufe

the canon appoints the fundays next fucceeding the ember-

. for the folcmn times of ordination ; though the

bifhops, if they pleafe, may ordain on any funday or *

v.

LMBF.RIZA, iu Orwtholcry, a genus of the Pafferine

order, the character of which conlifts in the bill being

couic; mandibles receding from each other from the bale

downwards, the lower wkh- the fides narrowed in, and a

hard knob within the upper mandible. This laft-mentionei

procefs in the mouth is adapted in a very peculiar degree to

the manners of the emberiza tribe ; all the fpecks teed on
feeds, and by the aid of this knob they are able to break.

and comminute the (hells of the harder kinds with facility*.

The genus is cxtenfivc, and includes feme very beautiful'

birds.

Species.
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Nivalis. Quill-feathers white, primaries black, on the

I j
tail ithei black, the three lateral ones

. BrifT, Ortolan de niege,

Buff. ; .In finch, Albin. Snoiu bunting, Lath.
Donov. Urit. Birds.

Inhabits the northern parts of Europe, Alia, ami Ame-
i ', a-, 'I m!

.
.1 warmer climates in

the winter. Its fize rather exceeds that of the chaffinch ;

it builds in cavities of rocks and lays five eggs, which are

of a lour, fpotted with brown". The fpecies varies

bly in its plumage at different feafons of the year,

aid three diftinct ki nl varieties.

One variety is white
(
with t

;

llow>

and the chin and throat marked with very fr.iall brown fpots.

This is called by Frilch Weifs Flcckige Ammer, Another
(hortulanus nivalis pecfore nigro of liriiTon', is yellowifh-

white above, beneath with the breaft black; wings and tail

black and whit e intermixed. The pied chaffinch of Albin
is the third ; the body of this is reddifh-brown ; head and
ntrk white, breaft with a blueifli fpot ; wings and tail varied

with black and white.

Mustelina- Quill-feathers dufky, white at the bafe,

the lii it entirely black; tail-feathers black; middle ones at

the edge, and three lateral ones each fide, white with a

dufky fpot without. Gmel. Emberiza nivalis, Linn.
Emberiza glacialis, Lath. Tatvny bunting, Brit. Zool.

About the fame fize as the former, and is by fome
writers erroneoufly confounded as a variety of it. The
fpecies occurs rarely in the northern parts of Britain.

Montana. Five firfl quill-feathers blackifh-brown,

the reft white, fpotted with brown at the tip ; tail-feathers

brown ; three lateral ones each tide entirely white. Gmel.
J.tjjir mountain brambling, Willughby. Mountain bunting,

Lath. Donov. Brit. Birds.

Found in Yorkfhire and Lincolnfhire.

Hvemalis. Black, belly white. Gmel. Frtngilla

hyemalis, Linn. Pajfer nivalis niger, Kalm. Ortolan

jacobin, Buff. Snoiv bird, Catefby. Black bunting, Lath.
The length of this bird is about fix inches and a half.

During winter, and more efpecially in fnowy weather, it is

feen in Virginia and Carolina ; its fummer place of refidcnce

is unknown. By fome it is called the chuck-bird. The
flefh is held in efteem as an article of food.

Miliaria. Brown, beneath fpotted with black ; orbits

rufous. Linn. Aland* congener, Aldr. Strilozzo, Oiin.

Cyncbramus, BrifT. Gerji-ammer, Gunth. Le Proyer,
Buff. Common bunting, Lath. Donov. Brit. Birds, &c.
Common during the fummer and autumn in mod parts of

Europe ; in England they remain throughout the winter,

hut in the more fouthern climates migrate at the approach
of that feafon. They affociate in flocks. The females

build their ncfl in a low hedge, or on a flump near the

ground, and lay from five to fix eggs. Thefe birds are

rather larger than the yellow-hammer, and in the appearance
of their plumage fo clofely refemble the lark, that they are

commonly fold under the name of bunting larks in the

London markets. They are caught in vafl numbers for

fale during the winter feafon ; the flefh is bitter, and in-

ferior to that of the true lark.

Hortulana. Quill-feathers brown, the firfl three

whitifh at the edges; tail-feathers brown, the two lateral

ones black on the outer fide. Linn. Hortulanus, Gefn.
Qrtolano, Olin. Ortolan, Lath.
The varieties of this fpecies are numerous ; the principal

are § (ortolan jaune of Buff. ) ; the plumage of which is yel.

lowifh, with the quill-featberi edged with white
; y (ortolan

blanc) fnowy white; A (hortolanus quintus of Ray) which
has the tail white; and ? (ortolan noiratre of Buff.) the

colour of which is blackiih, head and neck greenifh, bill

red, and legs cinereous.

Thefe birds are found chiefly in th i of Europe,
from whence they migrate northward Sweden, but
have not been known to vifit England. Tin- fixe is that of
our yellow-hammer, and its fo very diflimilar to the
notes of that common bird, but more melodious; its neit

is ufually built in a low hedge, or on the ground, and con-
tains five eggs of a greyifh colour. The celebrity of the
ortolan for the tables of epicures is perl •

II known :

they are caught for this purpofe in vail number at the times

of their periodical migrations in fpnng and autumn, and
fattened in a peculiar manner. The place them in

a dark room, with an abundance of oats and millet, upon
which they feed with avidity, and become in a very (hort

time extremely fat, in which (late ihcy weigh fometimes
three ounces each. When thus fed they are confidercd

exquilitely delicious, and fetch a hi Ortolans are

taken in great numbers in the fouth of France and Italy,

fome parts of Germany, and the fouthern provinces of
Rufiia and Siberia; and are potted or otherwife preferved,

and form an article of exportation to thofc countries where
thefe delicious birds are lefs commonly found.

Sinensis. Reddifli brown, beneath pale yellow ; leffer

wing-coverts yellowifh ;
quill and tail-feathers with the lon-

gitudinal flreak on the belly brown. Lath. Ind. Orn.
Ortolan de la Chine, Sonner. Chinefc bunting, Lath.

Inhabits the fouthern provinces of China during the
months of October, November, and December. Size not
mentioned.

Citrinella. Tail-feathers blackifn, the two outer
ones on the inner edge with a pointed white fpot. Linn.
Emberiza jlava, Gefn. Zivolj, Olin. Braunt, Buff.

Tellotv-hammer, Ray. Donov. Brit. Birds.

A general inhabitant of Europe, in every part of which
it appears ,to be common. The male differs from the fe-

male in having the colours of the plumage more obfeure,

and the head only tinged with yellow; in the male the head
is of a very vivid yellow, whence its name. The netl of
this common bird, as is well known, confills of hay, and
other dry fubftances, flightly put together, and placed
either on the ground or in a bufh clofe to it : the eggs from
four to five in number, and of a grey colour with itrcaks,

and a few blotches of brown. Thefe birds are eaten in

Italy.

Olivacea. Olive, beneath whiter ; chin orange; p*.:-

toral band blackifh. Gmel. Emberiza domiuicenfis, BrifT.

Olive, Buff. Olive bunting, Lath.
Inhabits St. Domingo, and is about the fize of the com-

mon wren.

Passerina. Above grey-ferruginous ; middle of the
feathers black beneath, whitiih-afh fpotted on the fides ; tail-

feathers black, the middle ones edged with ferruginous

;

the outer one each fide nearly to the bale, the next as far as

the middle obliquely white. Pallas. Pajfcrine bunting,

Lath.

Size of the reed fparrow. The head and chin in the
male black ; behind the eyes a pale flreak ; tail rather fork-
ed ; legs brownifh flefh colour. Inhabits Ruffia near the
Ural, and Jaick.

Pusilla. Above grey-ferruginous; beneath whitifh;
throat fpotted ; head with alternate longitudinal teflaceous

and black bands. Pallas.

A fmall
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A fmall fpecics, found among the fnmvy mountains of

Dauuria.

Rustica. Head black, with three longitudinal white

bands, chin, body beneath, and two outniull tail-feathers

each tide obliquely white. Pallas.

Inhabits Dauuria. chiefly in woody Atuations.

Fucata. Grey-ferruginous ; cars with a round rufous

fpot ; eye-brows, line beneath the eyes and throat white
;

chin furrounded with a brown fpotted circle. Pallas.

Frequent in rocky parts of Siberia.

Spodocephala. Grey-ferruginous, beneath pale draw

colour; frontlet black ; head and neck hoary-afh. Pallas.

Inhabits near the waterfalls in the Alpine regions of

Dauuria. Size of the reed bunting.

Chrysophrys, Grey-ferruginous; crown black ; eye-

brows citron, from the middle of the crown to the nape»a white band. Pallas.

Found with the latter ; fize of the common yellow-ham-

mer.

Maelbyensis. Head and neck lead-cinereous; chin

whitifh ; belly ferruginous. Span-man, Muf. Carl.

Defcribed from a fpecimen taken at Maelby, in Sweden,

a feat of count Carlton, in the dukedom of Sudermania.

borne writers fugged that the bird mentioned might be

either the female or young of the pine bunting.

Rutila. Sanguineous rufous ; beneath fulphur ; wings

grey rudy. Pallas.

Inhabits Siberia, and is the fite of the yellow-ham-

mer.

Ferrugivea. Ferruginous; belly, and two fpots on

the primary quill-feathers, white. Arid. Zool. Rujly

bunting, Lath.

Native of North America.

Americana. Above cinereous, ftreaked with brown;
beneath yellow; chin white; quill and tail-feathers black,

with paie edges. Gmel. Black throated hunting, Ar£t.

Zool.

Found in New York. Size of the yellow-hammer. The
female is like the male, but has no black fpot on the throat,

nor dreak of yellow above the eye. Dr. Latham defcribes

a variety met with in Hudfon's bay, the colour of which is

afhy brown, beneath whitifh, front and eyebrows yellow
;

band under the eyes, and the crefcent on the front, black ;

chin, as in the male of the other, with a triangular black fpot

in the middle.

Brasiliensis. Crown, neck, and body beneath, yel-

low; back, wings, and tail greenifh, varied with yellow and
brown. Gmel. Guiram heemgata, Ray. Guirnegat, Buff.

Brafilian bunting, Lath.

Size of a fparrow. The fpecics inhabits Brazil.

Mexicana. Above brownifh, beneath whitifh, fpotted

with brown ; head and throat yellow. Gmel. Thereft
jaune, Buff. Mexican bunting.

Length fix inches and a half; the legs and bill pale;

wings and tail brownifh. Native of New Spain.

Militaris. Head, wings, tail, and back brown
;

lower part of the back and bread yellow ; fhouldcrs green-

ifh ; belly white. HafTclq. Military bunting, Lath.

Inhabits Malta.

Melanocephala. Yellow, head black ; back rufous.

Scop. Black-headed bunting, Lath.

Size of the yellow-hammer, and inhabits Europe.

Brumalis. Body beneath ; front and region of the

eyes citron ; hind hs.ad and neck cinereous. Scop.

Native of the Tyrolefe country. Tfcii and the two fol-

lowing are fmall fpecies.

Coccinea. Body above filvery, beneath crimfon ; vent

white ; bill, head, and quill-feathers black ; hind head and
tail black-blue. Sander.

Found in the woods about Baden.

Badbnsis. Olive, filiated with blackifh, beneath paler;

throat orange ; bread rfvith bluet: (freaks. Sander.

Inhabits Baden. The bill is black above, beneath jrel-

lowith, with a fingle obtufe tooth in the midt!!.-.

Lrythrophthalma. Black, with a red glofs ; belly

reddifh ; wings with a white fpot. Gmel. Frtngitla Caro-
lincnfis, Briff. Towbee bird, Catefby.

This fpecies inhabits Carolina, frequents fliady woods,
and is generally feen in pairs. Called by fomc the Ameri-
can bulfinch. Length eight inches.

Leucophrys. Rufly brown, beneath white ; vent yel-

low ; crown black, with a white fillet in the middle
;

eye-brows white. Font. White crowned bunting, Arct.
Zool.

Inhabits Canada, feeds on grafs, feeds, and worms, fings

melodioufly, and lays three or four chocolate-coloured eggs.
Length rather exceeding feven inches.

Luctuosa. Black ; beard on the chcfl, front, bread,
belly, rump, and vent white. Scop. Wreathed bunting,

Lath.
Size of the greater titmoufe.

Aureola. Rufous, beneath yellow ; tranfverfe pero-
ral band ferruginous ; crown, cheeks, and chin black. Pal-

las. Embcriza Sibirica. Lepechin. Tellow breajled bunting.

Lath.
Size of the reed fparrow, and inhabits the pine groves of

Siberia.

Sandwichensis. Brown, beneath whitifh, fpotted

with brown ; eye-brows yellow ; temples dufky. Gmel.
Unalajha bunting, Arcri Zool. Sandwich bunting, Lath.
Length fix inches ; bill and legs black ; under the eyes a

dufky line ; middle of the belly whitifh and immaculate.
Native of Sandwich bay.

Aoonalaschkensis. Reddifli brown ; beneath whit-
ifh, ftreaked with brovrn ; middle of the belly white.

Gmel. •

Length feven inches, inhabits Aoonalafchka, and refem«

bles the former.

Atricapilla. Chefnut, beneath cinereous; chinwhite;
crown pale yellow, front and ftreak through the eyes to the
nape black. Gmel. Black crowned bunting, Lath.

Native of the Sandwich iflands ; its neck is feven inches,

the bill black, and legs brown. A variety is defcribed in.

Cook's laft voyage, which has the breaft waved with black;
the female without the yellow fpot on the crown.

Pithyornus. Middle of the crown with an oval white
fpot ; nape varied with white ; chin red-teftaceous ; two
exterior tail feathers, each fide with an oblique white band.
Pallas. Embcriza Lucocephala, S. G. Gmelin. Embcriza
alia fptcies, Lepechin. Pine bunting, Lath.

Inhabits the pine forefts of Siberia, from the Uralian
chain of mountains to the Lena ; it lives among reeds on
the thores of rivers, and palfcs the winter fometimes on the
borders of the Cafpian fea. The fize is that of the yellow-
hammer, and it h is the note of the reed fparrow.

Cinerfa. Bay, beneath whitifh, fpotted with bay;
tail and quill-feathers brown, edged with grey ; rump grey ;

taiheoverts reddilh white. Gmel. Embcriza canadensis,

Briff, Cul-roujfit, Buff. Cinereous bunting, Ardt. Zool.
Length five inches and a half, and inhabits the juniper

woods in Canada.

C/erulea. Rufous and blue varied; crown rufous;

greater
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greater wing-eoverts, q\ii!ljeathers, and tail-feitliers, brown,

with the outer edge rufous. Gmel. Emberiza canadenfis

e*rulea, BriiT. A;uroux, Buff. Blue bt.:

Inhabits Canada, and rarely New England. Its length

is four inches and a half.

Cvamea. Blue; crown deeper; quill, and tail-feather*

brown edged with blue. Lath. Ind. Orn. Ernie:

7, reeiricibus fufc'u, Gmel. Tanagra eyanca, Lion,

Mini/In, Baft'. Blue linnet, Catefby. Indigo bunting.

Lath.

Size of the fifkin. The male, when in full plumage, is

blue, at other times relembles the female, which is nearly

throughout of a brownifh colour ; in the latter, however,

edge of the wing is tinged with green, and by this pe-

culiarity the female may be diftinguifhed from the male,

.

the edge of his wing being blue. In Carolina, the in]

parts of which this fpecies inhabits, it is called the pai

aud by foir.e the bifhop ; and the Spaniards at Mexico,

h country it inhabits, alio name it azul lotos, or" far-

fetched blue bird." It feeds on feeds, and is faid to have

the note of the common linnet.

Cyanplla. Shining blue-interfcapularfl and moulders

d with blue and rufous ; quill and tail-feathers e:

with blueifh. Sparrm, Muf. Carlf. Emberiza eyai

Gmel. E. cyanea, /S Lath.

Defcribed by Sparrman as a fpecies. Gmclin admits it

with doubt, and Latham confiders it as a variety only of

cyni;c.". ; it is a native of North America.

Quelf.a. Grey; front black ; bill fcarl.t. Gmel. Moi-

neau a bee rouge ilu Senegal, Bull. Black faced bunting,

Lath.
The bill of this bird is thick ; checks and chin black ;

red of the head, (boulders, and back varied with black and

grey ; bread and belly re e ;
quill and tail-feathers

blackifh., edged with cinereous. The fpecies inhabits Sene-

gal, and is four inches and a half in length. The female

refemMrs the male, but wants the black about the head.

The bird defcribed by Buffon, under the name of Moineau

du Senegal, is considered as a variety.

Tetp.ix. Chefuut, beneath yellow; eye-hrows and

rump yellow; middle of the head and breaft with abroad

black band. Gmel. Weaver bunting, Lath.

Size of the boufe fparrow, which bird it refemblesin the

brownifh colour of the plumage during winter. The name

ef weaver bwiting was given to this bird from its propen-

iit .- to interweave fllk between the wires of its cage, like the

weaver oriole, and, it is conje&ured, the neft of the weaver

bunting is compofed in a manner fomewhat fimilarto that of

the above-mentioned oriole, which confifts of leaves curi-

oudv fewfed together with the filaments of plants. This

bird inhabits Africa.

Rubra. Crimfonj neck and back varied with olive and

black, and-a few crimfon marks ; belly and vent cinereous;

quill and tail feathers black, edged with grey-green. Gmel.

Moineau Je Fifle de France, Buff. Crimfon bunting, Lath.

Size of the laft, and inhabits the i fie of France. The
bill is black ; legs pale ficih colour ; female olive and paler

beneath.

BMSlS. Grey; throat whitifh ; ocular band and

am ther beneath blackifh. Hortulanvi capU'u lont fp i, B

brtolan du Cap de Bonne E/perancc, Buh. C p: bunting,

Lath.
Native of the Cape, and in fize refemb' s the fprrrow.

Three varieties of this fpec.es ate defcriL d in Lt.ffo 's

"Planches Euluminees," namely, (5, the body of which it

yellow beneath, and the fides of the head aud neck marked
three black flripes; i, having the body beneath whit-

ifh; audi, which is whitifh beneath, and has the throat

varied with cinereous. The two firft of thefc are conceive!

merely varieties of the Cape kind, the laft is a native

of Cayenne, where, according to Buffon, it is called Banjoul-

commandeur, from being accullomed to commence its fong at

k of day.

FusCA. Brownifh; wings and tail brown with dufky
bands; belly white ; noltrils, checks, and chip with feathered

tufts. Gmel. Barred-tailed bunting, Lath.

Defcribed by Dr. Latban from a figure met with among
fome Chineie drawings. The lize is faid to be that of
the common bunting. The beak is flefh-colourtd ; legs

roly.

Ludovicia. Rufous fpotted with black ; beneath pale;

breaft rufous; head with a black crefcent. Gmel. Hortu-
lanus ludovicianus, Briff. Ortolan d la Louifiane, Buff.

Length live inches anda quarter. The bill rufous fpotted

with black, head and throat reddilh; rump and cuneated
tail black; breaft rufous; legs cinereous. Native of Loui-

Cia. Reddilh ; head with a few blackifh lines ; eye-brows
white. Emberiza barbata, Scop. Emberiza prater-fit,

Bruantfou, Buff. Bruant defpres, Buff. Foolijb

bunting, Lath.
Native of the warmer parts of Europe, and delights mod

in mountainous lunations ; it is a filly bird, and eafily caught
in any fi.! . :e its name; its note is only a repetition

of founds, like the pronunciation of the words zi-zi-zi-zip-

z:p. The Gcnoefe call it Cia mor.tanina.

Cirlvs. Fufcous ; breaft fpotted; eye brows pale yel-

low; two outmoft tail-feathers with a white cuneated fpot.

Gmel. Emberiza ftp-.arij, Briff. Cirlus, Aldr. Ctrl

bun!:- .

Size of the yellow-hammer, and inhabits Italy and France;

the fpecies has been lately found in Britain.

Familiaris. Cinereous fpotted with brown; tail-fea-

thers white at the tip ; hir.d pait of the back yellow. Gmel.
i/ier, Buff. Familiar bunting.

Olbeck defcribes this fpecies under the name of M<>ta-

cilla familiaris. This writer freaks of it as a docile b rd,

and fays, if the cage-door was opered it would jump out

upon the perion's hand who releafed it, and if any one
led in its hearing, it fansf fweetly in return. Ifadiih

of water was placed before it, the bird inftantly plunged

into it, and bathed itfelf. It was fed with rice.

Flaveoi.a. Grey; face yellow. Gmel. Flavcc/f,

Buff. Tellc-.--fe.eeii bunting,

Natl v.- of warm climates, and very fmall.

A M azsnia. Browr ; crown fulvous; vent whitifh,

Gmel. Amaaone, Buff. Amazen bunting.

Size of the titmoufe, and inhabits Surinam.

Oryzivcra. Black; crown reddilh; belly black ; tail,

feather daggered. Gmel. Agripenne cu Ortolan de rix,

Buff. Rice lire', Catefby. Rice bunting, Art~t. Zool.

About the lize of the iparrow. The fpecies is confined

to the continent of America, and is of the migratory kind,

palling in flocks at particular frafons from one part to an-

other. Ti. t.s call it Bob Lincoln and Conquedle.

Its food confifts of grain and infects, aid the maize etpeci-

al!v; they are remarkably fond of this plant, and p-ove

Jy deftruetive to the crops, bv unneceffarily perforating

the hulks after fatisfyiug their appetites, aud thus leaving

opening]
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openings through which the rain penetrates, and effe&ually

duftroys the plai ts, Some, for this reafon, call it the maize

thief, or white backed rn liz : thii f. lis note is much ad-

mired. There is a variety ol ihi; bird oi art olive-brown

colour, beneath y llowifh; rump yellow, tranfverfely lined

with brown ; greater wing-coverts and quill-feathers e I

villi white.

ScHOENtcULl'S. 1 i. ; body grey and black;

outmoft tail-feathers with a white wedged fpot. Linn Fn.

Suec. Junco turneri, Gefn. Bud. Keed bunting, Lath.

Native of Europe and the fouthern partsof Siberia. The
female differs from the male in having the head brov nifil

inftead of black.

Lesbia. Beneath white j face white with three black

Is; bread and rump brownilh ; tail-feathers white,

two middle ones dufky, edged with rufous. Gmel. Miti-

lene de Provence, Buff. Lefbian bunting, Buff.

Length about lour inches and a half; it inhabits Pro-

vence, where it is called Chic de Mitilene, being rare in that

part, and known to be common in the Greek ifle Mitylene, or

Lelbos. They an- laid to exert a peculiar kind of fci

on the approach of any bird of prey, a circumftance which

the Greeks turn to fome advantage, for they place one or

more of thefe birds inclofed in ftrong ir-jn cages in their

poultry yards, and the approach of the hawk, or any other

bird of prey, is loudly announced by thefe little centinels the

moment it appears in fight ; and by this means the poultry

are allowed fufficient time to effec/t thcirefcape.

Provincial^. Beneath wiiite ; band acrofs the eyes

and on the wing and chin white ; fpot under the eyes, llivak

each fide the chin, and breaft brownifh fpotted with black;

quill and tail-feathers duflcy, edged with rufous. Gmel.

Gavoue de Provence, Buff. Mujlachoe bunting, Lath.
• of the laft, and inhabits Provence.

Lotharingica. Spotted with black; above rufous,

th cinereous, abdomen rufous; ftreak acrofs the eyes

and on the mandibles black; tail-feathers black and white,

middle ones rufous ; exterior ones nearly ail white. Gmel.
Ortolan de Lorraine, Buff. J. orrain bunting.

Inhabits Lorrain ; the female is white beneath, and has

a whitifh fpot above and a rufous one beneath the eyes.

Length fix inches and a half.

Psittacea. Brownifh-afh ; wings tawny; two tail-

feathers very long. Gmel. Fringilla brajilienfis, Seba.

Veuve eteinte, Buff. PJittaetous bunting, Lath.

Siz • of a IV irrow, and inhabits Bralil.

Paradisea. Black ; breaft: red; four middle tail-feathers

long, and pointed ; two very long, biil black. Scop. Vidutl,

Briff. Indian long-tailed (barrow, Will. Rcd-brcajled

ailed'Jin b, Edw. Whidah bird, Lath.

Native of Angola in Africa.

Serena. Head black ; crown red ; tail cv.neated ; two
middle tail-feathers very long; legs grey. Gmel. Vidua
minor, Briff. Veuve dominicaine, Buff. Dominican bunt-

ing, Lath.

Like the reft of the long-tailed buntings, this bird is

d llitute of the two long tail-feathers during winter, and

changes its plumage twice in the year.

Vidua. Blackifh ; beneath whitifh; f>ur middle tail-

feathers long and pointed, two of them very long; bill red.

Gmel. Vidua major, BrifT. Grande veuve, Buff. I-'yng-

taiirdfparrow with afearlet bill, Will.

The body of this fpecies is lefs than that of the fparrow;

the fpccic3 inhabits Angola in Africa and India.

Principalis. Variegated; bread rufous ; four middle

tail-feathers very long ; bill and legs red. Gmel. Vidua

mngolcnfii, Briff. Variegated bunting, Lath.

Vpt.XIII.

Inhabits Angola.
Recta. Middle tail-feathers very long, equal, feat I

onl) at the tip ; fill red. Gmel, Veuve a quatre brh ,

Buff. Shaft-tail

Inhabits the maritin Africa, Length f.nr

inches and a half. The b it

temple;, orbits, and bod legs, red.

I i
. ucauha. Black; moulders orange, edged witli

white; tail-feathers long, the fix middle ones very I.

GmeL Veuve a epaulettes, Buff. Ttllowfbouldered on
!
'.;< win.

Native of the Cape of Good Htlpe.

Pawayensis. Black; breaftwitha large fcarlet fpot

;

fourn il-feathers very long.'pendul I and
equal. Gmel. Veuve en feu, Buff. Veun ' dt

•y, Sonnerat. Par. n ing.

Inhabits the iile of Panay.
Angolknsis. Black : crown and collar j

Gros-bec a poitrine couleur dt feu, Salerne.

Angola bunt

of a (inch, and inhabits Angola.
Ciris. Head bule; abdomen fulvous ; back green;

feathers green brown. Gmel. Painted f.neh, Catefby.

finch, Albiu. Painted bunting, Arft. Zool.
Length five inches and a half, varies in colour, and inha-

bits Sunt: ri 1; the) build in the orange trees, and
feed on plants of various kinds. In Holland, and fome
other parts of Europe to which they have been tranfported,

they are reared in cages like the Canary with us, and are

faid to live eight or ten years in this ftate of captivity.

Quadricolor. Head and necje blue ; back, wings, and
tail at the tip green ; tail and abdomen in the middle red ;

breall and remainder of the belly brownifh. Gmel.' Grof-
beak de Java, Buff. Red runip bunting, Lath.

Native of Java. Length five inches.

Cvanopis. Green; rump and abdomen rufous ; front,

cheeks and chin blue; quill-feathers brown, edged with
green; tail-feathers edged with red; middle ones green,

the reft brown. Gmel. Chloris javenfis, Briff. l'oupet

bhu, Buff. Bluefaced bunting, Lath.
Length foui inches; inhabits fame country as the laft.

Viridis. Abovegreen; beneath white; wings and tail

blue. Gmel. Chloris indiea minor, Briff. Parement bleu,

Buff. Green bunting, Lath.
Size of a fparrow; the bill greenifh brown; fhafts of the

quill and tail-feathers white; and legs black. Native of
India.

Platf.ngis. Above greenifh-brown; beneath whitifh-

afli ; back varied with black; quill, and lateral tail-feathers

edged with yellow. Gmel. Emberife a cinq cauleurs, Buff.

Plata hunting, Lath.

Length eight inches. This fpecies inhabits near the river

Plata in South America.

Borbonica.- Rufous red ; wings, tail, and legs chefnut,

Gmel. Mordori, Buff. Bruantde I'ifle de Bourbon, Buff.

Botirl"

i ,ie ifle of Bourbon.

Calfat. H laryj beneath vinaceous; head, chin, and
he tail black ; bill and orbits rofy. Gmel. Calfat,

d-eyed bunting, Lath.
Lefs than the common fparrow, and inhabits the ifle of

France.

Chlorocephala. Fufcousj head and neck olive;

back and wing-coverts varied with brown and black ; tail

forked. Gmel. Green-headed bunting. Brown's illuHr.

A verj l kind j
probably an accidental variety

of fome European bunting. The bird described was caught
II irt
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in Mary-le-bone fields, and preferved in the Tunflal Col-

lection.

Grisea. Grey; wing-coverts and breaft varied with

red ; quill and tail-feathers within white, without varied

with grey and red. Gmel. £mberiza Surinamcnjis, Briif.

Gonambouch, Seba. Grey bunting, Lath.

Inhabits Surinam, where it is common, and its note is

faid to be equal to that of the nightingale. Its food is

chiefly maize. The natives call it gonambucho.
Surinamf.nsis. Grey, beneath pale-yellow; bread

with oblong black fpots. Gmel. Prayer, Fermin. Suri-

nam bunting. Lath.
Rather larger than the lark. Inhabits Surinam.

Ruficapilla. Body above fufcous, beneath cine-

reous ; chin ferruginous ; frontlet white ; above reddifh
;

tail black. Sparm. Muf. Carlf.

Asiatica. Cinereous; wings and tail brown. Lath.

Ind. Orn. Gaur bunting.

Inhabits the Eaft Indies, where it is known by the name
of gaur.

EMBLEM, E/ioAnfia, a kind of painted xnigma, which,

reprcfenting fome obvious hiftcry, with reflections under-

neath, inftrudts us in fome moral truth, or other matter of

knowledge.

The word is pure Greek, formed of the verb (/ijSoXXuv,

to cajl in, to infert. Suetonius relates, that Tiberius caufed

the word to be erafed out of a decree of the Roman fenate,

becaufe it was borrowed from another language.

Such is that very fignificant image of Scsevola, holding

his hand in the fire ; with the words, " agere & pati fortia,

Romanum ell ;" " to do and fuffer courageoufly is Ro-
man."
The emblem is fomewhat plainer, and more obvious,

than the ttnigma ; which fee. Gale defines emblem an

ingenious picture, reprefenting one thing to the eye, and

another to the underftanding.

The Greeks alfo frequently gave the name emblems,

ififi?.Y)y.a.Tu, to inlaid or mofaic works, and even to all kinds

of ornaments of vafes, moveables, garments, &c. And the

Latins ufed emblema in the fame fenfe. Accordingly,

Cicero, reproaching Verres with the ftatues and fine

wrought works he had plundered from the Sicilians, calls

the ornaments fixed thereto (and which, on occafion,

might be feparated from them) emblemata. Add, that

Latin authors frequently compare the figures and ornaments

of diicourfe to thefe emblemata: thus, an ancient Latin

poet, praifing an orator, fays, that all his words were

ranged like the pieces in mofaics,

" Ut tefferulje omnes,

Arte pavimenti, atque emblemate vermiculata."

We do not ufe the Englifh word emblem in this fenfe
;

though the ancient jurilcor.Uilti always retain the Latin

emblema to exprefs inch ornaments; becaufe the Greek

tfi£\nfi.-x. literally denotes any thing applied, or added to a

body by way of enrichment.

With us, emblem ordinarily fignifies no more than a

painting, balTo relievo, or other reprefei ration, intended to

hold forth fome moral or political inftruction.

What diftingmfhes an emblem from a device is, that the

words of an emblem have a full, complete fenfe of them-

felves ; nay, all the fenfe and fignification which they have

together with the figure. * But there is yet a farther differ-

ence between emblem and device ; for a device is a fymbol

appropriated to fome particular perfon, or that expreiTcs

fomething which concerns him particularly ; whereas aa

emblem is a fymbol that regards all the world alike.
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Thefe differences will be more apparent from comparing

the emblem above quoted with the device of a candle

lighted; and the words, "jnvando confumor," " I wade
myfelf in doing good." See Device.

According to lord Bacon, emblems are of ufe in the art

of memory, as fcnfible objects llrike the mind ftronger than

what is intellectual. Thus, it is eaCer to retain the imaw,e

of a fportfman hunting a hare, of an apothecary ranging his

boxes, an orator making a fpeech, a boy repeating verfes,

or a player acting his part, than the correfponding notions

of invention, difpofition, elocution, memory, and action.

Works abr. vol. i. p. 136. vol. ii. p. 4-5. and vol. iii.

p. 106.

Emblems, Hagiographical. The ftatues and pictures

of the apoftles, martyrs, and other ancient faints, are dif-

tinguilhed by their refpective emblems. Thefe appear to

have been fixed upon by the artifts of the 12th and 13th

centuries. Sometimes they reprefent the inilruments of

their death or torments, as the Burgundy crofs of St.

Andrew, the gridiron of St. Laurence, the cardine comb
of St. Blafe, the wheel of St. Catharine; at other -times

they relate to fome circumftances in the life or legend of

the faint, as the organ of St. Cecily, the dove of St. Gre-

gory the Great ; frequently they bear allulion to the name
of the holy perfonage, as the lamb of St. Agnes, the gi-

gantic (lature of St. Chriftopher, bearing the infant Chrift

upon his (boulders.

EMBLEMATICAL Characters. See Charac-
ter.
EMBLEMENTS, Fr. from cmb/aiter, q. d. femer en

bli, to fow with wheat, a term ftrictly fignifying the profits

of lai-.ds fown ; though fometimes ufed more largely for any

profits arifing, and growing naturally from the ground ; as

grafs, fruit, &c.
If a tenant for life fow the land, and die before harveft,

his reprefentatives iliall have the emblements to compenfate

for tiir labour and expence of tilling, manuring, and (owing

the lands, and alfo for the encouragement of husbandry ;

and not he in reverfion. But if the tenant for years fow the

land, and before feverance the term expires, or the eftate

for life be determined by the tenant's own act, as by for-

feiture for wafte committed, or if a tenant during widow-
hood thinks proper to marry, there the leffor, or he in re-

verfion, fhall have the emblements, and not the leffce.

The advantages of emblements are particularly extended

to the parochial clergy by 28 Hen. VIII. cap. 1 1.

All the cafes of emblements turn upon the point of un-

certainty ; fince the tenant could not poflibly know when
his landlord would determine his will, and therefore could

make no provision againft it; and having fown the land,

which is for the good of the public, upon a reafonable pre-

fumption, the law will not fuffer him to be a lofer by it.

But it is otherwife, and upon reafon equally good, where

the tenant himfelf determines the will ; for in this cafe, the

landlord fhall have the profits of the land. (Co. Litt. 55,
56.) Thefe emblements are diftinct from the real eftate in

the land, and are fubject to many, though not all, the in-

cidents attending perfonal chattels. They were devifable

by teftament before the ftatute of wills (Perk. J 412.) ;

and at the death of the owner, fhall veft in his executor,

and not his heir; they are forfeitable by outlawry in a per-

fonal action (Bro. Abr. tit. emblements, 21.5 Rep. 116.) ;

and by the ftatute 1 1 Geo. II. c. 19. though not by com-
mon law (1 Roll. Abr. 666.), they may be diftrained for

rent arrear. Although the emblements are aflets in the

hands of the executor, are forfeitable upon outlawry, and
diftrainabk for rent, they are not in other refpedts con-

fidered
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fid red a* pwfonal chattels; and particularly, they lire ndt

the object of larciny, before they are fevered from the

ground; (^ loft. 109.)

EMBLICA, in Botany, Gxrtn. t. 108. f. 2. See

Phvllanthvs and Myrobalanus.
EMBODY, in the Military Art. To dlfembody, relates

to the feparation of thofe individuals forming a regiment,

8tc. when its fervices are mi longer required. This term is

totally diverted of that dilgrace which is conveyed under the

terms difmiffed, or broken. Thus we find, that, during

times of danger, the militia are called out ; and on the re-

turn of peace, that orders arc iffued for their being " dif-

embodied." Hence, in that admirable fatire, " the Mayor
of Garrat," major .Sturgeon fays, " Our corps is dilem-

boilied, fo the French may fleepin fecurity."

When a regiment is difembodied, or, in other words,

difbanded, (though the latter term is often, but erroneoufly,

intended to convey reproach,) the arms are lodged in the

proper Aore-rooms ; and every thing is numbered or

ticketted, in order that when the regiment iray again be

called out, all may be in readinefs for its equipment.

EMBOLE, in Surgery, the reduction or letting of a

difloeated bone. The term is derived from the Greek

ifj$ ;,\Xi', to put in.

EMBOLI, in Geography, a town of European Turkey,

in the province of Romania, a colony from Athens. It is

called by the Chriftians " Chriltopolis," but is little

better than a heap of ruins
; 48 miles E. of Saloniki.

EMBOLIMA, in Ancient Geography, a town of India,

on this fide of the Ganges. It was fituated S.W. of Petra

Aornos, upon the right of the Indus, and N. of Taxila.

EMBOLIMjEAN and Embolismic, Intercalary, is

chiefly ufed in fpeaking of the additional months which

chronologilts infert to form the lunar cycle of 19 years.

The 19 folar years, confifting of 6939 days, and 18

hours; and the 19 lunar years only making 6726 days; it

was found neceffary, in order to render the 19 lunar years

equal to the 19 folar, which make the lunar cycle of 19
years, to- intercalate or infert 7 lunar months, containing

209 days ; which, with the 4 biffextile days happening in

that interval, make 213 days, and the whole, 6939 days.

See Cycle.
By means of thefe feven embolifmic, or additional

months, the whole 61,39 days and 18 hours of the folar

years are employed in the calendar.

In the courfe of 19 years there are 228 common moons,

and 7 embolifmic moons. Their diftribution is thus : every

3d, 6th, 9th, nth, 14th, 17th, and 19th, years, are em-
bolifmic, and confequently contain 384 daysa-piece. And
this was the method of computing time among the Greeks,

when they uled the enneadecaetendes, or cycle of 19 ycara.

But they did not k--ep regularly to it, as the .Tews feem to

have done. The Greeks were followed by tlv Romans till

the time of Julius Csefar.

The embolifmic rnontli6, like other lunar months, are

fometimes 30 days, and foTnetrmes only 29. See YEAR.
The embolifmic epafts are thole between XIX and

XXIX; which are thus called, bccaule, with the addition

of the epact XI, they exceed the number XXX : or rather,

becaufc the years, which have thefe epacts, are embo-
lifmic; having 13 moone a-piecc, whereof the 13th is the

embolilmic.

EMBOLISMUS, E/x£o?.«r^o;, in Chronology, lignifies

icalation.

The word is formed of i/itfaWUiy, to infert. See Embo-
lismic.

As the Greeks made ufe of the lunar year, which is only
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354 days, in order to bring it to the (olatS which is £*;

days, they had every two or three years an embolifm, /. e.

they added a thirteenth lun:tr month every two or three

years; which additional month they called ernbolimseue,

tuSoh-jj."." -, becaufe inferted, or intercalated.

EMBOLUS, the immoveable part of a pump, or fy-

ringe; called alio the pi/Ion, and popularly the/«£*«-. See

Piston, Pump, and Syringe.
The pipe, or barrel of a fyringe, &C. being clofe (hut,

the embolus cannot be drawn up without a very corifiderable

force; which force being removed, the embolus returns

again with violence. This phenomenon the Ariftotelians

attribute to nature's abhorrence of a vacuum.

But the modern philosophers finding, that in an exhaufted

receiver the embolus is eafily drawn up, though the orifice

be flopped, prove that it is the preiTure of the atmofphere

on the external parts of the embolus, that makes the diffi-

culty of drawing it up. Sec Air, Atmosphere, and

Suction.
EMBORDERED, in Heraldry, a term applied to a

bolder, when it is of the fame metal, colour, or fur, with

the arms.

EMBORISMA, ananeurifm.

EMBOSSING, or Imbossing, the aft of forming, or

fafiiioning works in relievo, whether they be caft,or moulded,

or cut with the chifiel, &c.

Emboffing is one great part of fculpture ; being that which

has to do with figures raifed, or prominent from the plain,

or ground; the other part, which makes figures, &c. that

are indented, or cut in below the ground, is called engraving.

See Enchasing.

Embossing, or ImboJJing, in JrchiteBure, is that kind

of fculpture wherein the figure is made to ftand in relief

beyond a plane or naked from which it leems to rife. It

has three denominations, according to the degree with which

it rifes from the furface, as baflb-relievo, mezo-relievo, alto-

relievo; or low-ielief, mean-relief, high-relief.

EMBOTHRIUM, in Botany, fo named by Forfter from

u, in, and Bo%ov, a little pit, or hollow, alluding to a Imall

cavity towards the point of each petal, in which the almoft

feffile anthers are feverally placed. Ford. Gen. 8. t. 8.

Linn. fil. Suppl. 1 6. Schreb. 62. Willd. Sp. PI. v. I.

537. Juff. 79. Mart. Mill. Did. v. 2. Sm. Bot. of N.

Holl. 19— 29 t. 7— 10. Clafs and order, Tetrandria Mo-
nogynia. Nat. Ord. Proteacex.

Gen. Ch. Cal. none. Cor. Petals four, cohering by

their lower part into a tube, linear, oblique, at length re-

volute; their fummits dilated, concave, bearing the ilamens.

Stan:. Filaments four, very fhort, inferted into the hollow

in the tip of each petal ; anthers rather large, kidney, or

heart-fhaped. P'ift. Gcrmen fuperior, ftalked, linear,

afeending, indexed; ftyle incurved; ftigma large, obtufe,

lateral. Per. Follicle ftalked, fomewhat cylindrical.

Seeds in two rows, imbricated, eomprefled, each with a

membranous wing, generally numerous.

Efl, Ch. Petals four. Stamens inferted into the limb.

Follicle containing feveral winged leeds.

This is a fine genus of the Proteaceous order, chiefly

found in New Holland. One of the two original fpecies,

indeed, E. coccinettm, Linn. Suppl. l?,X, Cav. Ic. v. I. 47.

t. 65, grows on the cold hills bordering the lit aits of Ma-
gellan, even in Terra del Fuego. Yet this appears by
Commcrfon's and Forflcr's fpecimens to be a very handfome

fhrub, with all the air of a North American Kalmia or

Rhododendron, The leaves are elliptical and entire, fglGQth,

pale beneath. Flowers fafrlet, in a deiilc terminal duller,

H > with
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with fmall linear Iradeas. Follicle fhort, and rather femi-

ovate.

E. fpecio/ijimum. Sin. ? t of New Holland 19, t. 7, is

a dill finer fpecies, a native of Ntw South Wales, where
the natives o;ii! it Waratah. Livi ig plants vvrrc fent 1

wager lady de Clifford. \ mark-
able for t!i» nun eroua large fcr.rlet braQeat, which envelop

its denfe fpike of the fame colour. The leaves are obovate
and ferrated, remarkably obtufe.

TL./ilaifolium, Sm. Bot. of N. Holland, 23. t. R. flowered

at Mr. Grirnwood's nurfery, ton, in 1
~ > 2 -

forced in the (tore. It

and has finely divided rigid leaves, with looic fpikes of

whiteJlowert.

TL.fericeum, ibid. 25. t. 9, and fome oi 'ies are

now not rare in the greenhoufes about London. Sec Curt.

Mag. t. 862, and Andr. Repof. t. 100 and t. 272.

Mr. R. Brown, in paper on Proteacca, read Jaft winter

ire the Einnxan Society, has new-modelled and greatly

ftibdividcd the genus F.mlo:hr'u.m, he having had opportu-

nities of ftudying its Ipecies alive in their native filiations,

which no other botanift has fo fully enjoyed.

EMBOUCHURE, a French term in Mufic, literally

the hole in the upper joint of a German flute, 1 1

performer breathes ; but when it is faid that a flute player

has a good embouchure, it means that his tone is good.

EMBOUJL, in Geography, a town of Africa, in the

country of Senegal.

EMBOWELLING Alits, in Law, is part of the

punifhment of high treafon.

EMBRACE a Volt, in the Manege, is ufed when a

horfe, in working upon volt?, makes a good way every time

with his fore legs. The oppofite term to embracing a volt,

is beating the duft, which is putting his fore-feet near the

place from whence he lifted them.

Embracing the ground is ufed in the fame fenfe with em-
bracing the volt. A horfe cannot take in too much ground

provided his croupe does not throw out; that is, does not

go out of the volt. See Beat.
RACEOR, in Lav, a perfon who, when a mat-

tor is in trial between party and party, comes to the bar

with one of the parties (having received fome reward fo to

do), and fpeaks in the caufe, or privately labours the jury,

orftandst 1 Hook, awe, or put them in fear; or, who
s anv attempt to influence a jury corruptly to one fide

. romifes,
j

aties, money, entertainments,

and the like. ( I Hawk. P. C. 259.) The punifhment for

the perfon embracing is by fine and impriioument ; and for

juror fo embraced, if it be by taking money, the punifh-

ment is by divers ftatutei of the reign of Edward III.)

perpetual infamy, imprifonment for a year, and forfeiture of

the tenfold value.

EMBACERV, the aft or offence of cmbraceors. See

'.ACEOR.

EMBRASURE, in ArchitcSure, an enlargement of the

gap or aperture of a door, or window, within-fide the wall.

See Door.
Its ufe is to give the greater play, for the opening of

ket, cafement, &c. or to take in the more
light.

. The embraf.'re coming Hoping inwards, makes the inner

When the wall is very thick, they fometimes

make embrafures on the outfide.

Embrasurf, in Fortification, is an opening made through

the upper part of the defences, called the parapet, for the

purptue of pointing the cannon, fo as to be as little as pof-

fcble expofcd to the fire of the enemy. The embrafure mutt
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vary in dimenfions with the I

" s or, s» they are

. the " natures" of the cannon to be em
It is, liov. -Tally

it about 2 -, di imeti

1

uzzle of the cannon
to be mounted enough fjr I

anil at thi - e afford 1 ig for the (hot

from o;;' ir.'jft be cut
• • .ht of the

can ; thus, for

all under 24 pi between the front of the

I part of

ht not to

carriage*

run . 14
and upw ii called

the , ought to be from 34 to 4^ inches. The
rule is, to; ht inches between the crelt of the

r part of the cannon, izoutally

laid, thereby to command freedom of action, even when the

i&lou of the iine < may be confiderable: were
this not attended to, the cannon might, at fuch times, be

::ch difcharge, before it could be run up lor'

tiie gencu'.i- rt ; whereby confiderable delay would be
created. The dope, bv which we mean that part under the

muzzle of the cannon, is ordinarily made with a defcent of
about ten or twelve degrees lrom the crcft outwards, to

allow of deprvflioii, fo as to fire either into the ditch, or
over the glacis; this flope mufl nccefliirily vary according

to th_' fituation, and intention of the battery. Thus, in

fome fituations it is found neceflary even to invert the flope,

the cannon being always pointed above the horizon: this

occafionally happens in erecting batteries while belieging a
place, where it would be both ufelefs and difadvantageous

to cut the embrafures any lower than the loweft direction to

which the cannon fhould be pointed. On the other hand,
we fometimes fee the flopes made at full forty degrees of
deprefTion, in coufequence of the battery being intended to

command fome work, of approach, far below its own level.

But, as before obferved, when works are conftructed upon an
ordinary defilement, (or branching out,) originating from a

level at the exterior of the glacis, and p 2 without

any increafe of elevation to the centre of the place, then

from 10 to 12 degrees of deprefTion in the flope will be
fully adequate to all the purpoles of deprefTion of the can-

non. The ezpanfion of an embrafure, that is, its becoming
wider exteriorly, than it is interiorly, mud depend on .

cumftances ; but we generally find their fides to diverge

at an angle of about 12 or 15 degrees from a line paffing

through the centre of the flope, in a direction with the

chace of the cannon when brought up fquarc 1 .;.-

lere. It fhould, perhaps, fcem proper to make the em-
brafure fpread as widely as poffible, for the purpofc of

eluding a greater extent of direction ; but were fuch to Le
pracTifed, the merlon, i. e. the body of parapet left bttweeu
anytwoembralures, would be fo couliderably diminithed as to

afford little protection from the enemy's (hot, \ ,ij,

at the fame time, gain admiffion, obliquely, into the battery,

and difmount the cannon by a plunging fire. On the other
hand, it is abfulutely neceflary to give fuch an expar.fion as

may not only allow the realonable traverfing of the cannon,
thereby to cover a greater extent of the approaches, but to
prevent the merlons from being deftroyed by the fire of
their own cannon, of which the explofion would fpeedify

bring down the revetements, whether of mafonry or cf
turf, rjnlefs ample fpace were allowed for the concufflon of
the air created by the difcharge to be fufT.ciently weakened.
We Uave heard of defences that were deftroyed raxber by the
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want of I his eonfideration, than from the enemy's fire.

When- the merlons are of folid mafonry, and confequently

tin thicknefs of the parapet inccmfiderable, When compared
with that attendant upon merlons made oi foil, there may
lie allowed rather more contraction than in the latter care,

becaufe the cxplofion is not confined for fuch a diftanee.

Few cafes, however, can occur, in which the divergence of

the fides can con-ie under ten, or exceed fifteen degi

Where it is not acrvifeable to keep all the intended cmbra-

fures open, or where deception is t, they are either

left unfihifhed, the parapet being left entire, or their fronts

arc filled up with th. fame materials as the front of the pa-

rapet. The former . in in fitnations where the foil is

loofe, and the difficulty of fuftaining the merlons conlider-

able. When embrafures are cut through fuch parapets,

their fides mull be fullaioed by fafclnes, as in the cafe- of

field batteries, and approaches during a ficge. The latter

defcription, i.(f. the concealeJ embrafures, 'form what is called

a mafked battery, which g< nerally opens by fttrprife ; the

firlt difcliarge generally ierving to clear away the flight

<. built up for the purpofe of i ling the iituations

of the cannon. Where it is abfolutely neceffary that cau-

tion fhould be allowed to traverfe freely in various direc-

tions, fuch, for inftaace, as fea lines, where every gun
fhould be made to follow a fhip palling with a rapid tide,

and likewife in block-houfes mounting heavy ordnance on
their roo.s, no embrafures fhould be made; but the cannon

fhould be mounted on carriages travelling on pivots, and

elevated above the body of the ramparts, which may never-

thelefs be made high enough to cover the defenders very

completely. Cannon mounted in this manner command a

great range of direction, and, though not io well fecured

from being difmounted as when placed in embrafures, are

pre-eminently ferviceable in fome fitualions. Batteries of

this description arc called barbet batteri.-s, and fhould, with

little exception, be invariably preferred, wherever they are

not liable to be oppofed by cannon, or where the force to

be acTted upon is expected to pafs with velocity, without

being able to take a fettled aim at the barbet. Mortar
batteries have no embrafures, they requiring only a given

line of direction, aided by due elevation, to effect their ob-

ject; and, as both may be given without feeing it, the pa-

rapets of fuch batteries are left entire. What are called

embrafures on board bomb-ketches, are nothing more than

temporary openings made by unfhipping hatches, and by
fitting flout planks at the fides to confine the fparks from
fpreading within the veflel. In cafemates, efpecially thole

in the curtain, &c. the embrafures are made like the port-

holes in a (hip; that is, nearly fquare, and allowing the

muzzles of the cannon to pafs completely through.

EMBREGMA, an embrocation. The term is derived

^j^i', to make wet.

EMBROCATION, or rather Embrochation, Em-
Irocha, I';'"V'X >'> formed from fit^yjji, irrigo, I Jprini/e,

or moijlen, in Pharmacy, denotes the application of remc-

, as oils, fpirits, decoflions, and other liquids, by
fprinkling, or even rubbing them on the part affected : this

is alfo called irrigation.

Embrocations are only a kind of lotions ; they are ufed

to remove obftructions, and to relieve pains, numbnefs, and
palfies. The pumping ufed in natural baths is properly an

embrocation.

Embrocation, frail. See Gall;
EMBROIDERY, the enriching of a cloth, fluff, or

muflin, by working diverfe figures thereon with the needle,

Bid thread of gold or filver.

The word embroidery is derived from the French
x

bmukrie, oibrolder, to embroider ; which fome deduce, by
twnfpofition, from bordeur, becaufe they formerly > ml

dered only the borders of fluff-;, whence the Latins alio c<(ll

the embroiderers limbularii. Du-Cange obferves, that t
1

i i

itly wrote aurobrujtus for embroidered with gold, or

brvflus brudatus, ami brodatus ; whence broderle.

That done with filk, (lax, or the like, is not now called

embroidery; though anciently, and properly, the word de-

! all kind oi or llourifhing.

The chief life of embroidery is in church veflment-,

cloaths, houfings, guidons, ftandards, &c. The invention

of embroidery is attributed to the Phrygians; whence, the

Latins call embroidered garments " veftes Phtygioniae," and

roiderers Phryglones. In the " Mcmechmi" ofFIautus,

(act ii. fcene 3), a young woman, delirous of fending In 1

mantle to be embroidered, fays: " Pallam illam ad pbrygi-

onerh ut defcras, ut reconcinnatur atque ut opera addautui,

qus volo." The Greeks feem to have ufed the words
xeykix and xo!«r»(fw, as we ufe the word embroider.

The embroidery of (luffs is performed in a kind of loom ;

that of muflin is done by (Iretching it on a pattern already

defigned ; the former kind is the moll eafy, but the latter

admits of the greateft richnefs and variety. The thinned.

muffins are the belt for this purpofe; and they are embroi-

dered to great perfection in Saxony.
There are diverfe kinds of embroidery ; as embroidery on

both Jules, that which appears on both (ides. Guimped em-

broidery, performed cither in gold or iilver. In this work,.

a (ketch is firft made on the cloth, .then they put on a cut

vellum, and afterwards few on the gold and Iilver with (ilk,

thread, interiperfing filver and gold cord, tinfel, ami
fpangles. Embroidery on the Jlamp, where the figures are

very high and prominent, being fupported on wool, cotton, .

hair, &c. Loin andplain embroidery, where the figures are

low and flat, and without any enrichment between them.

It is probable that the covering of the fword of Goliath,

which was laid up in the tabernacle as a confecrated memo-
rial of the victory gained by David over that vain-glorious

idolater, or the wrapper that enveloped it, was fome beau-

tiful piece of embroidered work. (1 Sam. xxi. 9.) By
ftatute 22 Geo. II. c. 36. no foreign embroidery, or gold

or filver brocade, fhall be imported, upon pain of being for-

feited and burnt, and penalty of 100/. for each piece. No
perfon fhall fell or expofe to laie any foreign embroidery,

gold or filver thread, lace, fringe, brooade, or make up the

fame into any garment, upon pain of having it forfeited

and burnt, and penalty of 100/. Alliuch embroidery, &c
found, may be feized and burnt, and the mercer, &c. in

whofe cultody it ivas found fhall forfeit 100/.

EMBFUN, or Ambrun, in Geography, a town of

France, in the department of the Upper Alps ; chief place

of a diftrict of the fame name, iituated upon a high rock on
the right fliore of the river Durance, 66 miles S.W. of Gre-
noble, and 480 miles S. by E. of Paris, is chiefly remark-

able for its cathedral, and has a population of 3138 indivi-

duals. The canton contains 8 communes and 9667 inhabit-

ants, on a territorial extent of 285 kiliornetres.

As chief place of a diftrict Emhrun has a fub-prefedt,

two courts of juflice, and a regifter office. The whole
diftrict is extremely mountainous, but the vallies and the-

declivities of the mountains are uncommonly fertile. It

contains live cantons. 36 con ' ahitants,

on a 1 extent of 1472^ loliemetrest
EMBRYO, orE.MBRYON, vaginotomy and f'hyfiology,

J6 the child, with its coverings, as contained in the uterus

previoufly to the time of birth. It is iuppofedat firft to be

in an imperfect Hate, but to COOtlin rudiments of aU tl)C

part 3 >
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parts, wn i fully dewlopcd, make up a perfect

- is derived from the Greek word rp?pw>»,

icfa has the fame ion, and is formed from tv, in,

and . , / ot out ; conveying a notion, that the living

£er:n buds forth and expands in the uterus of the mother,
i-.o a feed is developed in the earth. The term embryo is

Joyed, in its moil itnc't acceptation, during the firft fix

ks only after conception, but it is often ufed more gene-

rally during the whole time ot utero geftation. The young
animal, alter the firft fix weeks, is called a f,i.'us ; but we
life this word alio to denote the l.une object as foon as it can

be diftinctly perceived: By the ovum, we undcrftand the

fcetus, together with its furrounding membranes; but that

term is fometimes applied to the latter only, in contradif-

tinctiou to the former. We (hall oonfider, under the prefent

article, the progrefs oi the uterine contents, until the time

of utero-geftation is completed ; the changes, which they
pafs through, in the different Rages of this period; the

peculiarities of ftructure belonging to the fcetus; and the

mode of its nutrition and exigence.

A (ketch of the progrefs of the germ, after impreg-

nation, from the ovarium into the uterus, and of its deve-

lopemcnt in the latter cavity, will be found in the article

Conception; a more detailed hiilory of the anatomy of

the ovary and uterus, together with a ilatement of all the

facts that can be afcertained concerning the mode of im-

pregnation, and its immediate coufequences, will be con-

tained under the head of Generation.
When the germ is detached from the ovarium, the mode

of its exigence differs in the different claffes of the animal

kingdom. In the greateft number of inftances it is accom-
panied by an organized mafs, to which it adheres by means
of veflels, and the abforption of which is fufficient to nourifh

and develope it, until it is brought forth into the world.

It requires no fupply therefore from the body ot' the mother

;

and is even Separated from her by more or lefs numerous and

lolid coverings. The germ, together with the nutritious

fubftance, and the common envelopes, conllitute an eey,

and the animals which propagate their fpecies in this war,
are called oviparous. In many of thefe, the germ contained

in the egg is not developed and hatched, until the egg has

quitted the body of the mother, or has heen laid; in which
cafe fecundation may be performed afterwards, as in many
fifties, or external heat only may be required, as in the in-

cubation of birds : or, laftly, the natural temperature of
the climate may fuffice, as in reptiles and infects. All
thefe are oviparcus animals, properly fo called. In fome
others, the egg, after having been fecundated, and de-

tached from the ovary, remains in the mother's body, until

the young one is developed and hatched, as in the viper,

and in feveral fifhes ; fuch are falfelv viviparous, or ovo-vivi-

parous animals Mammalia on y are truly viviparous;

their germ is provided with no iupply of aliment, but de-

rives the materials of its growth fr im the juices of the mother.

For this purpofe it is attached to the internal furface of the

uterus, and occalionally, by accident, to fome other part,

by a kind of root ; by an infinite ramification of blood-

veffels, conftituting the placenta. Inftead, therefore, of
being feparated by its coverings from the body of the

mother, thefe are the medium of a moft intimate connection

bet>vee\i them, effentially neceffary to the life of the germ.
Through them there is a conftant influx of nutritious

juices until the embryo is completely developed. At that

time the membranes are torn, and the young animal comes
into the world, capable of enjoying an independent organic

exiftence, and free from all external covering. The very
rare occurrence, of the child being born with its membranes

entire, cannot be regarded as an exception to

"Wrifbcrg only faw it three times in 2000 births
; (;

Obfervat. de Strudtura ovi, p. 7'.) and it is probably fti!l

lefs common 011 the average. In the mammalia then there

is no egg, in the fenfe already explained : the membrai;

their ovum being an intimate connection between the nv

and the germ, by which the former fupplics the latter with

liourilhmcnt ; while the egg is entirely detached, and

tains, with the germ, the nourishment oeceflary !

growth. Hence we fee that the old and much-contelled

maxim of " omnia ab ovo," cannot be received without

great limitation, and is more likely to perplex, by con-

founding together things effentially different, than to im-

part any additional light to a fubjedt already very obfeure.

The following parts, which are of courle contained in

the cavity of the pregnant uterus, make up the human
ovum; viz. the placenta, membranes, nnvl-Jlring, liquor

amnii, undfatus. The three firft are called alfo the fecun

dines or after-birth ; as they are expelled, in the act of

parturition, after the child. The placenta and membranes

every where line the cavity of the uterus, and the former

mutt undoubtedly have fome communication with the -veffels

of the mother, although anatomifts have not yet fucceeded

in demonstrating the precife mode of that connection. Iri

the membranous bag formed by the fecundines, there is found,

belides the fcetus, a greater or fmaller quantity of clear

fluid, called the liquor amnii. The umbilical chord contains

bloodveffels, by which the circulating organs of the fcetu:,

communicate with the arteries and veins of the placenta.

The fecundines are all more or lefs gelatinous and tra.ifpa-

rent, and contain no manifeft fibrous ftructure. Being

deftroyed after every pregnancy, their exiftence is tempo-

rary ; and their organization correfponds to this limited

term of duration. They never contain any fat, either in

the found, or in the morbid ftate of parts, at any period of

utero-geftation, however the mother or child may be cir-

cumllancedin this refpect.

The cavity of the uterus, examined immediately after

conception, exhibits nothing which can be regarded as the

fruits of that pr-ocefs. In a few days, we perceive a tranf-

parent membranous veficle, filled with a gelatinous liquor,

but offering no appearance of organization or life. Some
writers have afferted that ova may be found in the uterus of

the human fubjedt, or of animals, immediately after con-

ception ; and have even publiflied delineations of them in

the firtt days of pregnancy. Such ftatements deferve no

credit. Thofe modern phyliologifts, in whom we can place

the greateft confidence, have found, during the firft fevcr.teen

days, nothing but a fluid like white of egg, in which

there was no trace of any more confillent body. Mr. Cruik-

fhank, however, has met with ova in the tubes and uteri

of rabbits, at a much earlier period. He found them in

the former fituation on the third day after coition : they

were mere points, but the diftindtion of the chorion and
amnios could be difcerned by the aid of magnifying
powers. The fcetus was rendered vifible on the eighth

day, bv pouring vinegar on the ovum. We may regard all

obfervations in which an ovum is faid to have been difco-

vered in the human fubjedt, earlier than the twentieth day,

as extremely fufpicious : indeed, we know of no inilance,

in which it has been obferved, before this time, by any
perfon whole teftimony has fufficient authority. A round
little body is gradually developed in the cavity of the
uterus, and may be recognized at the end of the third week.
This is the covering of the future, but not yet difcernible

fcetus. The furface of fuch an ovum is probably flocculent

from the firft ; this at lead is the cafe in the fmalleft hitherto

8 delineated.
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delineated, and in well preferved fpecimens of very fmall

and early abortions. The flocculi are very fine vafcular rami-

fications, connecting the ovum to the decidua, which rel . m-

bles in appearance a layer of coagulable lymph produce.; by

inflammation. The refemblance of thefe villi to the roots

of a plant) the mode of their inlertion in the decidna, and

the analogy of their function, in draining from the uterus

and conveying to the child, the materials of its fupport, to

the office which roots perform, in extracting nouriihment

from the foil, has led almoft. eveiy writer to compare the

rudiment of the future animal to a feed, and to confider its

connection with the mother's body as fimilar to that between

a plant and the earth. The vafcular proceffes are fmall in

very young ova, but enlarge afterwards rapidly till the fe-

cond month : they gradually difappear from two-thirds of

.the furfaceof the ovum, and are collected together on the

remainder, to be united into a mafs, and form the placenta.

It his not been hitherto determined at what period the

ovum becomes connected to the uterus ; indeed it is fo fmall,

at its firft arrival in the cavity, that the inveftigation is diffi.

cult. Cruikfhank fays, that the ovum increafes in the

rabbit, to one hundred times its original fize, before it be-

comes fixed to the uterus. The fize of the ovum, at dif-

ferent periods of pregnancy, cannot be determined with

much accuracy, becaufe many abortions are not well formed,

and tbeir exact age cannot be well afcertained. Hence dif-

ferent writers contradict each other confiderably in this point.

Within the firft month it is not larger than a hazel nut ; in

the fecond and third it may equal a pigeon's or hen's egg.

At the latter period its developement is complete, and the

future changes are chiefly in fize. It increafes in proportion

to the augmentation of the uterus.

Particular defcription of the component parts of the ovum.—
The membranous covering including the foetus, within tlie

uterus, confilts of feveral diftiuct parts, which admit eafily

of artificial feparation. The number of thefe has been very

varioufly reprefented. The older anatomifts only defcribe

two; viz., the chorion and amnios; and divide the former

into two laminae. Moft moderns defcribe three coverings,

adding the decidua of Hunter to the two former. Haller

mentions four ;—the membrana exterior ovi, chorion,

membrana media, and amnios. Blumenbach's divifion into

the proper, and adventitious coverings is a good one : the

latter are the chorion and amnios ; the former, the decidua,

which covers the ovum and lines the uterus.

The decidua, or membrana caduca, is the nv-dium ofconnec-

tion between the embryo and the mother. In its appearance,

as well as in its mode of formation, it refembles the lamina

of coagulating lymph, which is formed by inflamed furfaces.

Both membranes are of a yellowifll white colour ; both are

tender, pulpy, and vafcular. The lamina of lymph is

formed by an inflamed membrane ; the uterus, before the

appearance of the decidua, becomes much more vafcular, and

is probably in a Hate of increafed action analogous to in-

flammation. The dtvelopement of this membrane is pro-

bably anterior to the arrival of the germ in the uterus,

and may be regarded as a meafure of preparation for its re-

ception. It is not neceflary for the formation of the deci-

dua, that the ovum fhould reach the uterus. For when it

grows in the ovarium, or in the Fallopian tube, the deci-

dua is formed in the uterus, and that organ is confider-

ably enlarged ; fo that it undergoes, to a certain de-

gree, changes exactly fimilar to thofe which take place in

natural pregnancy. It lines the whole internal furface of

the uterus, being perforated at the Fallopian tubes, and cer-

vix uteri. Numerous fmall arteries and wins, often feeu

containing red blood, ramify from its outer furface inwards

through its fubflance, and are derived from the vefTels of
the uterus. It is very thin, and has no perceptible veflela

near the cervix uteri ; but grows thicker and more vafcular

towards the placenta, at the very edge of which it acquires

a confiderable thicknefs, and fplitting into two ftrata, is

continued over both furfaces of the placenta, but efpecially

the inner fmooth furface, blending itfelf there infeparably

with the umbilical portion of the placenta. The layer of

the decidua, which lies between the chorion and placenta,

is in one cafe much thicker than in another. It fometimes

forms a fmooth, tender, opaque membrane ; but is moie
frequently reticulated, efpecially towards the edge of the

placenta, looking fotnewlr.it like lace. Occafionally there

are portions of it a good deal thicker than the reft ;

which, Aiming through the tranlparent chorion, bear fome
refemblance to pieces of fat. This layer is generally thicker

than that which adheres to the rough, external, lobulated

furface of the placenta. It communicates with that other,

by means of the proceffes of the decidua, which pafs be-

tween the lobules of the placenta, and along the external

furface of the umbilical veffelf.

We have already obferved, that the decidua adheres

clofely, on its external furface, to the uterus, and that this

adhefion is effected by means of blood-veffels palling to the

former from the latter. By its means the whole external

furface of the ovum grows to the uterus. Its internal fur-

face is very clofely attached to the chorion, fo that their

feparation is difficult in recent fecundiues. Gentle putrefac-

tion makes them part eafily ; and we obferve, on the fepa-

ration, numerous white flender threads, emerging from the

fubflance of the chorion, and ramifying into fmaller filaments

upon the decidua. Thefe appear like veffels by the aid of
a magnifying glafs.

As this membrane is an adventitious production of the

internal furface of the uterus, formed for the temporary pur-

pofe of a connecting medium between the mother and the

child ; its office ceafes as foon as the foetus has quitted its

original fituation ; and it is confequently fried whenever a
woman bears a child, or fuffers a mifcarriage. Hence its

names of decidua and caduca. As it may be partially fepa-

rated into two ftrata, one of thefe is left on the uterus after

delivery, and afterwards diflblves, and conies away with the

lochia. Frequently a thicker ilratum feparates from the

uterus in one part, and a thinner in another. The adhefion

of the decidua to the uterus and chorion is ftronger than that

of the two layers of the membrane to each other ; and hence,

probably, we may explain the circumftance of a ftratum being
left upon the uterus after parturition. The belt method
of feeing the decidua after labour, is to wafh the fecundiues

well in warm water, to remove the loofe coagulated blood,

and then put them into cold water, that the blood, which
remains in the veffels, may congeal. The decidua will then
be very diflinguifliable by its yellowifh appearance and
pidpy confidence ; and numerous veffels may be clearly dif-

cerned in its fubflance. The number and li/.e of the veffels,

palling from the uterus to the decidua, fufficieully account
tor the bleeding which always takes place on the feparation.

Thefe vefTels are reprefented as filled with blood in Hun-
ter's 29th plate, fig. 4 : and in their injected (late in feveral

other figures of the lame work ; viz. the arteries in fig. 7,

tab. 24; the veins in tab. 24, fig. 4: and both kinds of
veffels coming from the uterus, in tab. 31. The fecond
fig. of tab. 29. of the fame work, exhibits the reticulated

lace-like appearance of the membrane, when viewed with
magnifying powers : in this refpect it much refembles the
adventitious productions of coagulating lymph.

The preceding defcription applies to the decidua, as it is

found
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lit, or nire months. The mem-
i in the sarliei ; and as the de-

Ceri] of anatoinilU have been derived chiefly I

tinns, in which more or lefa of the decidua may come away
with the ovum, and as the appearance of the men.'

u ''> m the different periods, the accounts of it

I difficult to underftand. The thick-

iue:is in an invitrfe ratio to the age of

the ' mbryOi In an early llau-, too, it:, external furl

ife and floating flocculi, by
adheres to the furface of the uterus ; thefe are not

ds: they arc excellently r

if the feventh week, in two beauti-

ful figures, forming the vignette of the title page of Soera-

ityonum Humanorum : alio in Hun-
ter, :' -•. i , and ;. pi. 33.

the time that the ovum has acquired Yome fr/.e,

until about the fourth month, the decidua not -

th whi 1-' cavity of the uterus, but alfo gives another eo-

I 1 that part of* the chorion, which is not occupied

by 1 : la. This fecond inveftment is continuous

v ; fo mer at the edge of the placenta; and, as it

ars at th: if reflected from the exterior layer

•over the ovum, Dr. Hunter, to whom we are indebted

for the moil accurate ol ins on the whole lubject,

ed it decidua reflexa } the addition of Hunteri is often

by foreign anatomifts. He compares, in the explana-

tion of pi. JJ, fig. 1, the reflection of the decidua

1 the ovum, to that of the pericardium over the heart;

and the comparison might be correct, if the exterior portion

of the pericardium covered the whole of the heart, as the

:r layer of decidua does the whole ovum. According,

then, to the preceding description, we may diftinguifh three

portions of decidua, all, however, completely connected to-

I
i r; 1 ft. The exterior portion, covering the whole ovum,

lining the whole uterus, excepting the apertures corre-

sponding to the Fallopian tubes and cervix ; decidua uteri,

A. vera, membrana ovi exterior of Haller, membrana caduca

.crnjfa of Mayer (Befehreib. des menfchlichcn Korpers, v. c.

f. 272.) becaufe it is thicker than the reflected portion,

firft membrane of the ovum of Mekel, decidua externa of
• ciandifort, and external lamella of the Hunterian decidua

•of iome authors. 2dly. A production over the concave

furface of the placenta. 3dly. D. reflexa, covering the

chorion, and continuous at the margin of the placenta,

with the D. uteri. This is Blumenbach's acquired mem-
"brane, Mekel's fecond membrane, villofa membrana pla-

centa?, involucrum membranaceum of Albinus, membrana ti-

and Roderer, chorion of Haller,

culentum, Sec, fpongy chorion,

reflected valcular membrane, 6\:c. Dennvan calls it cotinect-

:nembraue, and Bail lie decidua chorii. A cavity mull

neceflarily be intercepted between this and the d. uteri.

The diftiiiction*of thefe two parts, and their relative pofition,

are belt feen in the plates of Hunter; as in iig. 1, of tab.

. alfo in a perpendicular lection of the uterus, containing

an ovum of three months, repreiented in tab. 32, where the

letters /, /, m, n, 0, reprelent the two decidua;, the augle

.if reflection, and the cavity left between them. The lame

facts are alfo reprefented in two abortion:., figs. I, 2, 3, and

4, of tab. 33. The d. reflexa covers the (baggy veflels of

the chorion, which feem to be implanted in it. In pro-

portion as pregnancy advances, it becomes gradually thinner

and thinner, fo that at the fourth month it forms an ex-

tremely fine layer covering the chorion. It comes at the

fame tune into more dole contact with the d. uteri, and,

jli length, the two adhere together. Yet the membrane

diminimes in tl :rea(e until

irition. How it cornea t<> paf», that the decidua fuoulJ

envelope the ovum in the way already defcribed, is 1

matter of Supposition, and does not admit of being

duvet demonstration. In two exat ! by

Dr. Daillic as h • :i performed with great care .

early period of pregnancy, the decidua was already fon

but no ovum could be difcovti

!. already quoted, Soemmerring
of the external

ovum appears on clofe infpe

lie and tl ilocculi, which are

the 1 11 in the fitu ition of the •

.) is continued

r the placenta is extenuated into this n

v, that we might, with equal propr I .

either regard t thickeft
; 1 ol the

:ia, or the decidua as an extenuated production from

the pi

B thiuneft portion is

cifcly oppolite to the plac

The thorion is that covering of the ovum which is
[

I

next in order to the decidua. It is the full proper HI

brane of Blumenbach, the third membrame of Mekel,
the fecond of many anatomills ; the membrana media of

Haller, chorion pellucidum or 1

It is a firm and Strong membrane, forming a complete

bag, which includes the amnios and child. It adheres

firmly to the concave furface of the placenta, and in that

Situation is thicker, and covers the great divifions of the

umbilical vcffels ; being clofely attached to the amnios at

the infertion of the umbilical chord. At firft it is nearly

tranfparent, and tender in its texture: as the ovum increafes,

it becomes more opaque, ftronger, and of a vellowifh colour.

We have mentioned already how its external furface adhi

to the decidua, and the threads connecting them together,

which feem to be veflels. Thefe are the only veflels which
the membrane pofSeffes.

The external furface of the chorion is covered completely

with flocculi in the firft month of pregnancy. A great

abundance of thin tender threads of different thicknefs arife

from it. Thefe divide and fubdivide in a very minute

manner, and the neighbouring ramifications join each other.

They are extremely fmall on very young ova ; but they

cover the whole furface at the end of the firft, and in the

fecond month. They difappear from fome parts in the

third month ; and collect clofer together towards the upper
part of the ovum, in order to form the placenta.

The decidua reflexa, covering this external furface of the

chorion, unites the flocculi together; which penetrate it,

and are implanted in the decidua uteri. Many erroneous

names and reprcfentations have arifen from this Structure,

becaufe the proceffes of the chorion have been regarded as

belonging to the d. reflexa ; and hence many of the names
applied to that membrane have arifen.

In the fourth, fifth, and fixth months the chorion is

Smooth on the greateft part of its external furface. The
d. reflexa, which is now thin and Scarcely recognizable, is

clofe upon it. When the placenta is formed, the externa!

furface of the chorion is firmly attached to its concavity.

The internal furface of the chorion is fmooth, and united

to the amnios: In the firft month there is a confiderable

interval between the two membranes, filled with a clear

aqueous fluid, probably produced by the veflels of the cho-

rion : this fpace is foon diminifhed ; the amnios growing
fatter than the chorion, the two membranes foon come m

r-ontart.
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contact. In the third- month .they lie near together, i d

arc loo fedy connected by a lend >r gel itinou i mi dium.

Twins have a double chorion, as well as amnios ; but

arc covered by a common decidua reflexa.

sfnwios ; the fecond proper membrane of Blumenbach j

and fourth membrane of Mailer and Mekel j is found uni-

verfdly in animal -

.. In man it forma an oval bag, including

a certain portion of fluid, and t'.e foetus. It is a thin trans-

parent membrane, of tolerabl; firm confidence. Itsexternal

furface is connected, in the way already defcribedj with the

chorion, from which it is eafily feparable. It lines the

concave furface of the placenta, and terminates, apparently,

by a dole adhefion at the infertion of the navel-ftring,

win re the chorion alfo feems to end. The gelatinous fuh-

tiar.ee connecting tlie two membranes adheres more clolely

to the amnios than to the chorion, and hence the former

membrane has a rough appearance, when fcparated. The
internal furface is every where perfectly fmooth. In birds

and quadrupeds it pofleffes manifeft vcfi'cls ; but none in the

human fubject.

The alLuitois, which was formerly enumerated among
the membranes of the human ovum, is now known to be pecu-

liar to quadrupeds.

There is, however, afmall membranousbag, named veficula

umbilical!.', found hi the early months of pregnancy between

tl'.e amnios and chorion. This poffeffes an elliptical figure,

and contains a clear fluid. It contracts into a thin and

round thread, which runs along the navel-ttring, and divides

into two at the infertion of the umbilical chord in the child's

body. They are afterwards loft upon the vifecra. This

vefic«la ran only be feen until the third mouth, and in very

frefh abortions ; for it is fo delicate that it decays very

qnickly ; and it is extremely difficult to trace the thread

from it through the umbilical chord. Its fize is in an inverfe

ratio to the age of the embryo.

Liquor amn'ti is the name given to the fluid which fills

the cavity of that membrane. This is perceivable as loon as

the ovum can be difcerned ; it diftends the membranes, and

preferves their rounded form. Its quantity is the largeft, in

proportion to the fize of the embryo, in the firft month
of pregnancy ; fo that in the firft and fecond it confiderably

exce. ds the weight of the fectus, which muft confequently

be loofely fufpended in the fluid. The foetus weighs more
in the third month than the liquor amuii ; and, as it touches

the membranes in the fifth, the proportional quantity of the

water has very greatly decreafed ; fo that it merely filled up

the intervals caufed by the inequalities of the child's body.

Stein, an experienced German writer, ftatcs that the weight

of the foetus and the amniotic fluid fhould be equal about

the middle of pregnancy ; and that it muft be regarded as

an unnatural appearance, if the latter exceeds the former in

the fixth month. It continues afterwards conftantly de-

creafing relatively to the increafe of the child. The quan-

tity varies greatly in different fubjects ; from one to two
pounds is the ordinary proportion at the period of nine

months ; but it may be much more or lefs. It is a clear

yellowifh fluid ; but lomttimes differently coloured and

obfeure. In its pure (fate it pofleffes no fmell, and a mild

faitifh tafte. Heat and alcohol coagulate it in the recent

ftate ; but the chief bulk of it is aqueous. The fourcee

of the fecretion are unknown. The abfurd opinions, by
which it has been fuppofed to proceed from the fkin or

various other parts of the fectus, are fufficiently refuted by

the fact of its cxiflencc when there is no foetus. The amnios

poffelfes no apparent vi-fiels. For an account of the chemi-

cal properties of this fluid, fee the article Amnios.
The old opinion of the ufe of the amniotic fluid in nourilh-

Vol. XIII.

ing the foetus cannot be fnftained ; for deglutition could not

be performed without the prcfence of air ; many fectufes

are burn with the mouth clofely flint, and others have

grown to the full n/c without any mouth at all. The
great ufe of the fluid feems to be that of protecting the

fcetus from external violence ; and hence we find it moft

copious when the child is youngeft and moft delicate in tex-

ture, to prevent its different parts from adhering together,

or to the furrounding membranes. The bufinefs of parturi-

tion, as far at lead as the dilatation of the os uteri is con-

cerned, is alfo facilitated by the liquor amni'.

The u.mlllica.1 chord, funis or funiculus umbil'unlis, or

navel-ftring, made up of three large veffels twilled together,

united by more or lefs gelatinous fubftance, and conftituting,

in confequence of certain convolutions of the veffels, an

irregular rope, rather lefs in general than the fize of the

little finger, is fixed at one end to the child's navel, and at

the other to the placenta. This being the organ of com-
munication, through which the materials of growth and

nouriihment are derived to the fcetus from the mother, con-

ftitiitH'S a moft effential part of the fecundities, and can

never be deficient. It paffes through the liquor amnii, from
the child to the reft of the fecundines ; is commonly about

two feet long, but may be no more than one foot, or on the

contrary exceed four feet. Wrifberg once faw it only

feven inches long ; and it was neceffary to cut it in the

courfe of the delivery. Its moft frequent length is between

18 and 22 inches. The younger the fcetus, the fhorter is

the chord proportionally. It is alfo thicker relatively to

the fize of the foetus, as that is younger. It is ulually

turned round fome part of the child's body ; very commonly
round the neck, which it has been feen to encircle four

times and a half.

From the important function performed by the navel-

ftring, we lhall expect to find it as foon as the embryo itfelf

is perceptible ; and confequently it is feen as foon as the

fcetus itfelf is vifible.

The veffels of the chord are tvCt) umbilical arteries, and
one umbilical vein. The two arteries are of equal fize, and
poffefs ftrong coats, fo that their fection prefents a circular

area. In rare inftances there is only one. The umbilical

arteries are a continuation of the internal iliacs ; which,

inftead of defcending into the pelvis afcend along the fide

of the bladder to the umbilicus. When there is only one
umbilical artery, the internal iliac of one fide only is reflected

along the bladder. The internal iliac which in the adult

is no larger, but rather fmaller than the external, is con-

fiderably the largeft of the two in the foetus. It paffes

obliquely from the fide of the pelvis to that of the bladder,

and takes the name of umbilical or hypogaftric ; crofting

the ureter in fuch a manner that that tube lies internally, and
the artery externally. It afcends along the fide to the fundus
of the bladder, and proceeds over the furface of the perito-

neum, to the umbilicus. Thefe veffels make very nu-
merous convolutions and turnings which differ confiderably

in different fubjects : and hence they are much longer than

the length of the chord. In the fituation of thefe turns,

the diameter of the vefll Is will appear contracted, and thefe

contractions are the nuafi-iHilxul* of Hobokcn.
The third veffel of the chord is the umbilical vein, which

arifes from the placenta, forms numerous convolutions, in

company with the arteries, and enters the child's body at

the umbilicus. Paffing over the furface of the peritoneum,

it arrives at the fufpenfory ligament of the liver ; defcends
along its anterior margin to the foffa. dividing the tw<»

lobes; and there enters the fubftance of the liver. It dis-

tributes feveral branches to this vifcus, particularly to its

I left
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left lobe, and ends by an anaftomofis of its trunk, witll the

loft branch of the vena portarum. Fiom the veflcl formed

by this union a fmall canal, about three quarters of an inch

in length, is continued into the inferior vena cava, under the

name of dutius venofus.

The umbilical vein is much larger than the artery, and its

tollapfe when divided. It is laid that two veins have

been feen ; hut Dr. Hunter never met with a cafe
;
quadru-

peds have two. The umbilical veflels give off no vifible

branches till they come to the placenta ; then the two

arteries anallomofe, commonly by a crofs canal, nearly of

the fi/.c of one of the ar cries.

" There is a great variety," fays Dr. Hunter, " in the

twilling of the veflels of the navel-ftring. Sometimes they

are uniformly and clofely twilled like a rope, in their whole

courfe ; and fometitnes they run almoft ftraight and parallel,

cfpecially in that part of the firing which is towards the

placenta ; for nes* the foetus it is almoft always more or lefs

twilled. In fome navel-ilrings there is a great irregularity,

from folitary turnings of particular veflels, commonly called

knots, as we fee in twilling a cord, where fome of the con-

flituent threads are longer and therefore looter than others.

The end of the navel-Bring which is next the placenta, is

always lefs twilled, and more uniform than the end which

is next the foetus.

" Whatever be the caufe, in moll which 1 have attended

to, the twilling of the navel-ftring has been in the fame

direction, viz. fuch as would be produced in turning the

child round upon the navel, as a centre, by pufhing its head

towards the right lide. and its feet to the left. In two and

thirty preparations now before me, four only are twilled the

contrary way ; and of the twenty-eight which are twilled in

the common way, three have the contrary twill for fome

inches, at the extremity, which was towards the fcetus."

The veflels appear to be ftraight in young embryos. When
the chord is very long, true knots ate formed in it ; as

diftingniihed from thole which arife merely from projections

of particular veflels. Thcfe are not fuppofed in general to

affect the communication between the mother and child, but

Dr. Hunter thinks he has feen two cafes in which it was

obftrufted from this caufe. The true knots are fometimes

double, as if twice tied ; and in very rare cafes treble.

The urachus is another part belonging to the umbilical

chord ; it is a fmall fibrous firing afcending from the fundus

of the bladder to the navel, between the umbilical arteries,

and growing more {lender as it proceeds. In the navel-

firing it is hardly perceptible, except near the fcetus ; it

is like a fine thread, a little more white and opaque than

the reft. When once found near the fcetus, it may be

traced, with a little trouble, nearly t'>e whole length of the

firing. This part is a canal in the embryo of animals,

leading from the bladder to the allantois j but the latter

membrane not exifllng- in the human fubject, the urachus

is folid. Portal, who has inveftigated the matter very at-

tentively, found the urachus to con lift of four threads in

embrvos of five and fix mouths. Thefe pafs together from

the navel to the bladder ; then feparate and expand over the

latter organ. In the eighth and ninth month, thefe threads

can hardly be fepaiated. The urachus cltogcther is largeft

in the your.geft embryos.

The covering of the navel-ftring, which is fmooth and

polifhed, is confidered to arife from a reflection of the

amnios. Both that membrane and the chorion are firmly

adherent to the chord, at its connection with the placenta ;

and the covering of the chord itfelf is moft firmly connected

with the fubjaccnt fubftancc, fo that it cannot be feparated

like a diftindt membrane. The integuments of the abdomen

are continued for a fhort fpace over the chord, and there it

an abrupt line obferved at their termination, beyond which

riot even the cuticle is continued. The feparation is much
more ftrongly marked, when the integuments arc minutely

injected, by the fudden ending of the injection, no veflel

extending into the chord. The tying of the chord without

the leail pain is a fuflicieut proof that it has nothing to do
the (kin.

The llrong connection between the abdomen of the child,

and the chord, is produced by the three umbilical veflels,

penetrating the tendinous opening of the linea alba. They
run externally to the peritoneum, which lies behind them
entire and imperforated. The oppolite end of the funis is

connected with equal llrength to the placenta, both by the

continuation of the veflels into that body, and by the dole

adhefion of the chorion and amnios.

Belides the veflels, the urachus, and the coat of the navel-

ftring, it contains nothing but a fine cellular fubftance,

loaded with a tranfparcnt ropy fluid, giving the part both

firmnefs and bulk. By touching the cut furface of the frefh

funis, and removing the linger {lowly, we fee the fluid fo

tenacious and ductile, as to be drawn out into fine threads

fome inches in length. When it has been kept fome davs,

the fluid loles entirely that gltJtinous quality, and tranfudes

like water ; by which means the firing loles much of its

bulk. In this ilate, if a fmall blowpipe be pulhed into the

interftices of the veflels, and proper ligatures be made, the

whole interftitial fubftance may be rendered emphysematous
and white. In this condition it may be dried, and then cut

up to fhew the cellular fubftance more diflinctly. The
great variety that is obferved in the thicknefs or fize of the

navel-ftring in different parts, and in different cafes, depends

principally on the quantity of the cellular fubftance, and
not on the bulk of the child.

Dr. Hunter thinks that " the winding courfe of the

veflels in the navel-ftring prevents their being much affected

by any ftretching force, and the firmnefs of the interftitial

fubftance, protects them againft dangerous compreflion.

Thcfe accidents might otherwife perhaps have occafioned

frequent mifchief, efpecially where there is a large child,

ai.d a fmall quantity of the liquor amr.ii. In fuch a cafe

the navel-ftring palling under the arm or ham, or in the

gioin, might have been comprefled, fo as to prevent the

return of the venous blood at leaft. The fame thing might
have ealily happened, where a knot is formed upon the

navel-ftring."

The umbilical arteries divide in the placenta into fmaller

and fmaller ramifications ; and their ultimate branches com-
municate with the umbilical veins; injected fluids at leaft

return very readily by this courfe. The vein is made up by
the union of the minute branches into larger and larger

trunks. In the early periods of pregnancy, the umbilical

veflels branching out very minutely, conflitute the flocculi

of the chorion.

Placenta.—This, together with the membranes, makes a
complete bag lining the uterus, and containing the child.

As Dr. Hunter has done much in elucidating its ftructure,

and has given a very good account of the fubject, we fhall

avail ourfelves chiefly of his labours.

Its figure is commonly round and flat ; it is about an inch

in thicknefs and a fpan in breadth. It grows gradually

thinner towards the edge, fo as to render the change from
the placenta to the membranes more imperceptible. When
the cellular part is well filled with wax, or any fluid, it is

at leaft two inches thick. Its fhape is often oblong or tri-

angular, or irregular ; and fometimes there is a fmall lobe or

two entirely diftinct from the reft. The outer furface, which

7 adheres
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adheres to the womb, and is therefore naturally convex, is

rough, tender in its fabftance, commonly covered with blood,

lightly fubdivided into fmaller conftituent lobe*, and, to a

common obferver, apparently podl- fling no blood^vefleU, or

at leaft none of any confiderable fize. The internal furface,

naturally more or lels concave, is gloffy, hard or compact
in its texture, and beautifully marked with the ramifications

of the umbilical veffels. The navel-ftring, which produces

thefe branching vends, is inferted fometimes into the very

centre, but more commonly a little nearer the edge, and
often into the very edge of the places. ta. In four different

inftaaces, Dr. Hunter faw the navel-ftring terminate on the

iniide of the membranes, at the diftanee of five or fix inches

from the placenta. In all thele cales the umbilical veffels

parted from one anothereven to confiderable alliances in their

courie upon the membranes, and came to the edge and inner

furface of the placenta at different places, even at the oppo-
fite parts. The termination or infertion of the navel-ftring,

wherever it happens to be, makes the centre of ramification

for the large veffels on the internal furface of the placenta.

The human placenta, like that of quadrupeds, is a com-
pofition of two parts intimately blended, viz. an umbilical

or infantile, and an uterine portion. The former is made
up by the ramification of the umbilical veffels of the fcetus

;

the other is a certain portion of the decidua, produced, as

we have already defcribed, from the furface of the uterus.

The umbilical portion of the placenta is made by a regular

ramification of the arteries and veins of the navel-ftring into

fmaller and fmaller branches, without any lateral anaftumofis,

fo that when unravelled bv gentle putrefaction, motion, and
warning, this part takes on the appearance of a tree whole
branches divide to almoff infinite minutenefs, not only

towards its outer furface, but every where through its

fubftance.

The two umbilical arteries anaftomofe freely by a canal of

communication juft where they are going to branch out upon
the placenta, fo that by injecting one of them, the other is

readily filled alfo. .Every branch of an artery is attended

with a branch of a vein ; thefe cling to one another, and fre-

quently, in the fubftance of the placenta, entwine round one
another as in the navel-ftring.

Injections prove, both in the human fubjects and in qua-

drupeds, that the umbilical arteries terminate in the veins of
the fame name, and not in the veffels of the uterus; and that

the blood paffes from the arteries into the veins, as in other

parts, and fo back to the child again. If the placenta be

whole in all its fubftance, which is feldom the cafe, and its

blood-veffels be pretty well emptied of their blood, any

fubtile injection thrown into an artery will fill the arterial

fyftem through the whole fubftance of the part to an amaz-
ing degree of minutenefs, and return fo freely by the veins

as to fill them very generally and equally. In the fame
manner the whole umbilical fyftem may be filled by inject-

ing the vein, the fluid returning from the veins into the

arteries. In both thefe experiments the injected fluid is

confined to the umbilical vafcular fyftem, none efcaping at

the external furface of the placenta, neither by large nor

fmall orifices, whether of veins or arteries.

When a placenta is finely injected, and then fteeped,

and frequently walhed in clear water, it is evident that the

umbilical veflels do not reach even the outer furface of the

placenta, but are only feen through a membrane (decidua,)

which covers all that furface. It is rough or ragged, like

the inner furface of the uterus, to which it adheres, and by

its whitenefs becomes very diftinct from the vafcular injected

part of the placenta, over which it is fpread. It becomes

ftill more diftinguifhable when the part it put into fpirice,

which render it more opaque and whiter. This membrane
is an efflorefcence or production of the inner membrane of
the uterus, and is analogous to the uterine fungi of quadru.
jvds. It receives no veffels, demonftrable by the fined in-

jections, from thofe of the navel-ftring, yet it is full of both
large and fmall arteries and veins. Thefe are all branches of
the uterine veffels, and are readily filled by iijectingthe ar-

teries and veins of the uterus ; and they all break through
in feparating the placenta from the uterus, leaving corre-

fponding orifices on the two parted furfaces.

Tin's decidua, or uterine portion of the placenta, is not a
fimple thin membrane expanded over the furface of the part,

it produces a thoufand irregular proceffes which pervade the

fubftance of the placenta, as deep as the chorion or inner

iuriace ; and are every where fo blended and entangled with
the ramifications of the umbilical fyftem, that no anatomifl

will perhaps be able to difcover the nature of their union.

While thele two parts are combined, the placenta makes a

pretty firm mafs; no part of it i3loofe or floating. But when
they are carefully feparated, the umbilical fyftem is evi-

dently nothing but loofe floating ramifications of the umbi-
lical veffels, like that vafcular portion of the chorion which
makes part of the placenta in a calf; and the uterine part
is teen mooting out into innumerable floating proceffes and
rugx, with the moft irregular and moft minutely fubdivided
cavities between them that can be conceived. This part

anfwers to the uterine fungus of the quadrupeds. In a
placenta at nine months the two conftituent parts can only
be ieparated by fome degree of putrefaction, and gentle

rubbing and waftiing ; but this operation always deftroys

the uterine portion, which is more tender, and yields to
putrefaction fooner than the other. In the placenta of an
earlier age, the union of the two conftituent portions is lefs

intimate, and they may both be preferred very entire, like

the vafcular chorion and fungus of the quadruped. Dr.
Hunter feparated them in a conception of four months,
and left the uterine portion attached to the iniide of the
uterus.

The two portions of the placenta are fo ihterwoven with
each other as to leave innumerable fmall vacuities, with free

communications, through the whole fubftance. If this

cellular ftructure be inflated or injected, the placenta, like

the corpora cavernofa penis, acquires a very confiderable

increafe of thicknefs, and fubfides again when the fluid ef-

capes. This cellular receptacle in the placenta cannot be
completely filled after it has been parted from the uterus,

becaufe then the fluid, which we may by any contrivance

throw in, will be difcharged at innumerable orifices on the

outer furface of the placenta ; but while it remains attached
to the uterus, all the cells may be eafily and completely
filled by injecting any fluid into the arteries or veins of the

uterus. Thefe veflels, and thefe only, have a demonftrable
communication with the fpongy cells of the placenta, which
receive the maternal blood from the arteries of the uterus,

and give it back into the veins of that part. Both thefe

veffels pafs in the decidua, and the larger branches of both,
with little or no ramification, terminate abruptly in the cells.

The arteries are all much convoluted and ferpentine ; the
larger, when injected, are almoft of thelizeof crow-quills.

The veins have frequent anaftomofes, pafs in a very flanting

direction, and generally appear flattened ; fome of them are

at leaft as big as a goofe-quill, and many of them are very

fmall. They arc very numerous round the edge of the pla-

centa, and many run for a little way, m the direction of

tangents to the circle, in the very angle between the mem-
branes and the placenta.

In feparating the latter part from the litems, which can be

I 2 effeded
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effected with very Oight force, all thefe veffels are neceffa-

nly torn through ; and then each broken veffel has an open

mouth on the inner furfacc of the uterus, and a correfpond-

ing orifice on the outer furfacc of the placenta. They may

be readily obferved on a Erefh placenta, as foon as it has

come away in a common labour. Air blown into the cel-

lular part bv thrufting in the end of a blow-pipe* rufhesout

readily by the open mouths both of 'he arteries and veins.

While the placenta remains adhering to the uteri

j< ftionwill pafs either from the uterine artcrii or into

the cells of that organ; and, after filling thefe cells, it re-

turns by the oppoiitc order of veffels to that by which it was

thrown in. Hence, if we with to inject both I

gravid uterus, we ihouldfid the fira only moderately, and

then the other.

The venous fyllem of the decidua and uterus may be

with air from the cells of the placenta. Introduce a blunt

probe through a flit in the coat of the nav , and

force it into the cells of the adjacent part of the placenta;

then, withdrawing the probe, inlinuate an injefting pipe,

and tie it firmly with a broad thread round the navcl-ftring.

By that pipe you may till the whole placenta uniformly in

its cellular part, and likewife all the venous fyllem of the

uterus and decidua, as readily and fully as if you had fixed

the pipe in the fpermatic or hypogat'ric vein ; fo ready a

paffage is there n cipi ocally between the ceils of the p'.ai.

and the uterine vcllcls. It is as much rec and mere

largely open, than between the corpus fpongiolum and the

veins of the penis.

From all bis experiments, repeatedly and diligently made,

Dr. Hunter concludes, that the human placenta, like that

of the quadruped, is compofed of two diitmct parts, thongh

blended together, viz.. an umbilical, which may beconfidered

as apart of the fcetus, and an uterine, which belongs to the

mother ; that each of thole parts has its peculiar fyllem

of arteries and veins, and its peculiar circulation, receiving

blood by its arteries, and r< turning it by its veins; that the

circulation througli thefe two parts of the placenta differs

in the following manner; in the umbilical portion the

arteries terminate in the veins by a continuity of canal,

whereas in the uterine portion there are intermediate cells,

into which the arteries terminate, and from which the veins

begin. Though the placenta be completely filled with any

injection thrown into the uterine vcffels, none of the wax

finds its way into any of the umbilical veffels; and in the

fame manner fluids injected into the umbilical veffels can

never be pufhed into the uterine, except by rupture or

tranfudation.

Several views of the arteries and veins, which pafs from

the uterus to the placenta, are exhibited in Dr. Hunter's

plates; fee Tab. 15. rig. t. Tab. 19. Tab. 29. fig. 1. and

Tab. 30. and the fame vcffels on the iurface of the uterus in

iig. 3. Tab. 10. and fig. 2. Tab. 28.

It has been ftated already, that the human placenta is

made of a fingle mafs ; but fome varieties have been ob-

ferved in this refpect. It poffeffes fometimes a fmail appen-

dix ; or it may be made up of three or more fmall pieces,

united by means of the chorion. Wrifberg faw a placenta

compofed of (even pieces. Where there are twins, or three

children, the placenta is ufually fingle ; but there may be

two or three feparate ones united by the amnios, which

forms the partition of the bags containing the children.

The Fatut.—The proportions of parts, and confequently

the whole figure of the fcetus, differ very much before

birth, from that which they poffefs afterwards ; and they

differ alfo very confiderably at different periods of utero-

geftation. Influenced by their opinions of the beauty and

due proportions belonging to the hitman frame in later

Hages of exiit 1 e, many have called the fcetus, in its early

periods, fhapelefs and destitute of fymmetry ; not reflecting

that a different figure and relation of parts belongs, in the

order of nature, to the age we are (peaking of, and that this

may (till be beautiful and fymmetrical according to the

fUudard of that age. While the rofe is flill inclofed in

the calyx, its appearance is very different from that which
it exhibits when the petals borlt forth from their confine-

ment, and the whole iiower is difplayed in its mature and
perfect (late: yet we do not deem the rofe hud inelegant or

rfeet in its form. \ affirm, on the fame 1

ciples, that every age in the human fubject is diftinguifhed

a peculiar kind of beauty ; that the embryo, the fcetus,

the infant, the youth, &c. pcli Is their relpeclive propor.
tio:.s, thofe of each differing from the others; and con-

fequently, that an embryo nav, with propriety, be "termed

beautiful, if its formation eorreipor.d to the flandard of
its age It is true, indeed, that the fcetus in abortions is

often informed, being (mailer than it fhould be, deviating

from the ufual proportions, or monitions; and, very pro-

bably, this mal-formation may be one of the caufes why
fuch embryos die, and arc feparated with the ovum from
the uterus; juft as we fee that mil-fhapen or worm-eaten
fruits feldom arrive at maturity, but have their further

growth impeded by that very caufe. To the fame purport
it is obferved by Autenrieth, j 8, " that he found three

monftious fectufes, out of nineteen, whofe parts could be
diftinguifhed ; that Wrifberg met with two among five,

which lie examined; and Ruyfch two in twelve; the pro-

portion of the whole being feven in twenty-nine. This
large number, (if we confider, at the fame time, that all the
collections of anatomical preparations abound with mon-
itions fectufes, which have died immediately after birth,

while adult monfters are extremely rare,) renders it very-

probable that nature employs the fhort, but effectual means
of extirpation, in order to preferve the genuine figure of the

human frame, and that one model only, of all thofe into

which the human frame may pafs, is endued with perma-
nent vital powers." This author obferves alfo, that a
greater number of abortive embryos are of the male than
of the female fex ; and this obfervation is confirmed bv
Soemmering, who extends it likewife to monfters.

It is extremely difficult to afcertain at what exact time

the fcetus of an ovum becomes vifible ; becaufe it is almoft

always impoffible, in the human fubjeCt, to afcertain the

date of the impregnation. Dr. Baillie ftates, that he faw
a preparation in the polfetTion of Dr. Combe, where, from
peculiar circumftances, it had been afcertained that the con-
ception was twenty-two days old, and where the fcetus

was vifible, although extremely fmail. In an abortion,

which came away after the firft ceffation of the catamenia,

diile&ed by Blumenbach, and exhibited in the 4th table of

his " Inftitutiones Phyfiologicae," the amnios was about
the fize of a large pea, but no veftige of the fcetus could
be difcerned.

The followmg account of the fucceffive developement of
the embryo is derived chiefly from Soemmering's work,
" Icones Embryonum Humanorum," which is chiefly de-

voted to this fubjeft, and exhibits a moil beautiful feries

of embryos from the earlieft period to the fifth month.
Generally (peaking, the embryo grows the mod rapidly

in the firft weeks after conception ; the rate of its progrefs
afterwards diminifhes to the ninth month: .this growth,
however, does not proceed uniformly at all times. It is

gradually retarded in the fecond month, accelerated in the
third ; (topped again in the beginning of the fourth, and

continued
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continued more rapidly from the middle of that month to the may always lie recognized, in the very youngeft. embryos,

fixth ; from' which time it i« again retarded till the period of by a deep black circle. Before the fecond month either

maturity. A Gmilar observation Ikis been made concerning the eye-lids arc open, or fo thin, that the black pigment of

Vhe chief vifcusof the embryo, by Walter, the fon. (Annot. the bulb is difcemed through them. Soemmerring thinks

Acad, de hepate, $ R.) He found that the rapid and prodi- that the eye-lids are really open until about the tenth week,
giotis growth of the liver did not continue beyond the end of when they are tlofed. After that time lie lias always found

the fourth month. It appears, moreover, that different parts them firmly (hut, and the (lit between them (horter than the

of the body of the embryo grow very differently ; and that diameter of the globe. The circle of the iris, which is of

fome arrive at a certain degree of perfection fooner than the deepeft black, is completed fooner on the outer than

others. the inner fide.

The younger the embryo, the larger is the containing Very fmall pores are feen in the fituation of the external

ovum. That pirt, therefore, in proportion to the foetus, is ears about the feveuth or eighth week ; the middle of the

the largeft, moit capacious, thickeft, and firmed, in the earh- helix then riles from the head, and is followed fucceffively

eft periods after conception ; and the {mailed, thinnell, and by the tragus, antihtlix, antitragus, lobulus, and upper

molt tender, at the complete term of utero-geftation. At part of the helix. The ears are completed by the forma-

the middle of pregnancy it exhibits an intermediate ftate tion of the concha and fcapha iu the fifth month. Their

between thefe extremes. proportions are (till very different from thofe of the adult.

In the firft and fecond months the embryo is completely Two fmall holes at firli occupy the fituation of the nofe,

bent; a little ftraightened in the following month, and which itfelf gradually (hoots out about the feventK week;
afterwards, as the limbs iacreafe, convoluted into a kind of the dorfum, ala; and feptum are diftmguifhable in the eleventh

oval- fliape. The head is brought forwards on the chefl week. The mouth is largeft in the firft months; and is

during the whole period of utero-geftation. The younger the open, without any lips. The latter parts are diftinftly

embryo, the greater is the bulk of the head, compared to that formed about the eleventh week, and are firml approxi-

of the trunk; or, what is equivalent, the trunk is fmalleft at mated, fo as to clofe the mouth, from the third month,
that time. The head mud confequently be the largeft when The genital organs, fcarcely diltinguifhable in the firft

It can be firft diftinguifhed. In the firft month the head con- weeks, have acquired a confiderable fize at the commence-
fiderably exceeds the fize of the reft of the body. Its growth meat of the third mouth. The penis is large and promi-

goes on lefs rapidly after this time, and does not exceed nent about the twelfth week, and the glans uncovered; the

that of the trunk; fo that at the age of five months, it fcrotum is fmall and empty until the 9th month. Some-
bears a moderate proportion to the body. The younger the times it is loofe, and diitended with water; fometimes cor-

embryo, the fmaller is the face, in comparifon to the era- rugated. A fmall llit is fometimes difcerned in the female

nium. The pyramidal proportions of the temporal bones in the fecond month. The clitoris is large and prominent
are particularly large in the firft month. in the third month, like the conefpondng organ of the

The neck, correfponding in fome degree to the fize of the male ; fo that a female embryo, viewed laterally, might be
head, is large and (hort; fo (hort, indeed, that it can ha; dly miftaken for or.e of the other lex. About the fourth month
be recognized at all in the firft and fecond months, bemg t.ie clitoris hangs more downwards, but is ftill large even
marked by the flighteft coultriftion. It is fcarcely diftin- in the fifth.

guifhable before the third month, on account of the head The umbilical chord at firft is fhort, but large; it fome-
being bent forwards. times equals the trunk in very fmall embrvos. Afterwards
The extremities are fmalleft, in proportion to the trunk, its length increafes, but the relative breadth diminifhes. Its

in the youngeft embryo. They firft (hoot out from the furface is always unequal and knotted.

trunk in the form of hemifpherical tubercles, like buds Soemmerring has remarked that the fex of the youngeft
from a tree ; are protruded a little further, and elongated embryos can be diftinguifhed, independently of the genital

in the fecond month ; at which time, the upper limbs may organs, if they are well proportioned. The moft (hiking
be diftinguifhed into arms and hands, and the lower into difference is found in the ftruthire of the thorax. That of
legs and feet. Then the fingers arife, like little papilla; the male is longer, more conical, formed of thicker ribs, and
from the hands ; the arms and fore-arms being more de- more prominent, with refpect to the abdomen and pelvis,

veloped ; at the fame time thighs, legs, and feet, maybe than that of the female. In the latter, not only is the!

diftinguifhed in the lower limbs, but the latter are ftill with- whole thorax fhorter, but alfo rather larger above, as far as

out toes. Thefe, however, (hoot out at the end of the the fourth rib, and therefore lefs conical. It is more diftant

fecond month, the fingers being at the fame time elongated, from the pelvis, on account of the greater interval between
In the three firft months the upper limbs exceed the fize the lalt rib and os innominatum, and lefs prominent, fo that

of the lower ones they become nearly equal in the fourth ; where the bodv is either erect or fupine, the fymphyfis pubis
and in the fifth tin

; wet ones have acquired that fuperiority is the moft prominent part in the female, and the thorax iu

which they afterw Is retain. the male fubjecl.

The lower part jf the fpine i3 at firft curved round The abdomen begins higher in the female, and is largo

towards the belly, • as to refemble fomewhnt the tail of a and prominent, expanding towards the genitals : we might
quadruped, when thrown between the hind legs. This fay that the female thorax is compreffed, and the abdomen
prominence, fometi 68 called tuber coccygeum, is largeft in tumid.

the two firft mont
, projecting beyond the lower limb, fo The diftinflion is fo obvious, in refpeft to the points now

as to give the fpim a kecl-likc form. It gradually difap- mentioned, that it will not oiny be readily obferved in the
pears in the third 1 :<th, as the lower limbs are elongated, well formed embryos carefully compared ; but it may even
The eyes are fir. obferved, of the organs of fenfe, and be thought ftrangc that it fhojild have hitherto efcaped

are larger and tBOTi prominent as the embryo is younger, obfervation. It will often be noticed, according to Soem-
They are feen very liltinctly in a beautiful and, as it fhould merring, in very fmall embryos; and if we can afcettain

from, perfectly fori .cd foetus of the firft month, not larger the fex by the organs of generation, we fhall readily perceive
than a middle lized pea, reprcfented by Soemmerring. They the diftiu&ion iu the form of the cheft.

The
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The form of the head exhibits another festta] diflin&ion.

It is pn the whole larger in proportion to the body, but lefs

rounded in the male than in the female : the occiput too

is convex, fo that the neck is hollowed in appearance, and
the vortex is flattened. In the female the form is more glt>»

b liar, the occiput not prominent, and the neck coufe-

qu ntly not holl.nvecl, and the vortex fpherical.

Sorb points of dillinction may be feen alfo in the extre-

mities
; of which males have the fuperior rather larger, the

fcapulae lirouger and more prominent, and therefore fuit-

able to th-' ftronger thorax of this lex, the arms rather coni-

cal, the fore-arms more mufcular, the carpi broader, and

the ends of the fingers more obtufe. The lower limbs,

adapted to the narrow male pelvis, are contracted above
;

the thighs are more (lender, but the fret very ftrong, with

prominent malleoli and heels. The great toe exceeds the

others in fize very remarkably. The characters of the fe-

male are jull the reverie of thefe. The upper limbs are

fhorter, with the fcapulx more (loping, the arms cylindrical,

fore-arms (lender, Wrills narrow, and ends of the fingers

acuminated. The lower limbs, from the fuperior breadth

of the pelvis, are largefl above, and diminilh conically to-

wards the knees; the heels and ancles are not prominent,

and the great toe exceeds the others but (lightly.

The fpinous proccfics of the inferior dorfal, and fuperior

lumbar vertebra? form a kind of projecting ridge in the

back of the male, where the female prelents a deprefiion.

The fame difference is feen not only in the mature foetus,

but alio in infants, and in the bed proportioned boys and

girls.

After defcribing the progrefs of the embryo, and the dif-

ferences of the male and female at this early period, Soem-
mering alludes to the much difputed queftion, whether the

fame powers of body and mind are bellowed on all men, or

whether there be not natural diverlity in thefe in different in-

dividuals, arifmg from original differences in the flructure

of the frame. Attentive examination will fhew that the

bodies of embryos are marked by native traits of dillinction,

clearly recognifable at a time, when neither food, education,

habits, clothing, nor the operations of difeafe can have

exerted any influence on them. Not to mention that foc-

tufes are born, who, from too delicate an organization of

the eyes, fhun as the greateft evil, that light, which is our

firfl blefling ; that imperfection in the flructure of the ears

incapacitates fome from the ordinary bufinefs of life ; that

others are almoft cut off from human focietyr by deficient

formation of the organs of voice ; that mal-formation of the

heart devotes fome to an exiflcnce of conflar.t fuffering, inca-

pable of all exertion ot body and mind, while deformity of

the limbs circumfevibes the powers of others ; that manv
are born without brain, and therefore utterly deflitute of

all mental faculties
; putting all thefe circumflances out of

the queilion, we notice great differences in the form and
proportions of well made embryos. Wide differences exiit

in the fhape, capacity, and firmnefs of that part of the head
which lodges the brain ; the countenance varies infinitely in

the diilance, fize, and form of the organs uf the external

fenfes ; and there are marked diversities in the volume of the

chefl, and in the flrength and form of the limbs.

To our account of the progreflive developement of the dif-

ferent parts of tiie body, we (hall fubjoin a fhort defcription

of the foetus in its different periods. In the firfl month it

confifts of a mere jelly ; wLich is eafily destroyed by very

little touching, and evaporates almofl entirely by heat.

Authors have delineated embryos at the end of the firlt

month of the fize of a barley corn, or a pea. Soemmering
gives a reprefentation of one very elegantly formed, no lar-

ger than a very final] pea. At this time the head is fully

developed, and much exceeds the reft of the body. The
cranium is particularly large. The eye3 and mouth are dif-

cemible. The figure of the whole is globular, the head and
being flrongly bent towards each other. Thcpoli-

tion of tin- bodies of the vertebrae is diicjrnible. The arms

are two very final 1 tubercles ; the lower extremities are the

fame ; and the coccygeal tubercle is a larger prominence

between the right and left of the latter limbs.

In the fecond months the body becomes more firm and
opaque, and its parts are more developed. The mouth and
nofe are difcerniblef the eyes diftinguifhed by their black-

nefs ; and the ears can hardly be feen without the aid of the

microfcopc. The whole figure is flrongly incurvated, fo

that the coccygeal tubercle, which is larger than the rudi-

ments of the lower limbs, nearly touches the head. At
the end of this month the fingers and toes are difcemible.

Oflificatiou alfo commences ; firfl in the clavicles, the large

cylindrical bones, the lower jaw, frontal and occipital bone,

&c. The body may now be half an inch long. The um-
bilical chord, very fhort and thick, connects the child clole-

ly to the ovum. In the end of the third month the features

are well formed The forehead is very prominent. The
general figure flill incurvated. The coccygeal tubercle di-

minifhes and difappears. The extremities are fully deve-

loped, and the fingers and toes perfectly dillinct. The or-

gans of generation are clearly feen ; the penis and clitoris

being very large, the nymphas prominent, and the labia

thick. The abdomen projects towards the umbilicus.

Soemmerring has given a molt exquifite figure of a male em-
bryo of about 12 weeks. The eye-balls are clearly diftin-

guifhable, larger than the opening of the lids. The nofe is

well formed ; and even the philtrum is clearly difcerned in

the upper lip. There is fcarcely aveftige of the coccygeal

arch. The fize and form of the fcapula is evident, and the

parts of the extremities in general dillinctly feen ; even the

prominence of feveral mufcles, as the deltoid and biceps,

gluteus major, vaflus externus, &c.
In the fourth and fifth months the form and proportions

approach conflantly more nearly to thofe which the body
poffeffes in future. All the external parts are clearly dillin-

guifhable in the 14th and 15th weeks j except the hair

and nails. Hitherto the foetus was furrounded on all fides

by a large quantity of the water of the amnios ; but as it

grows now more rapidly than the ovum, it occupies the ca-

vity of that part more completely. The head, in the fourth

month, on account of its confidirable fize when compared
to the body, finks conflantly lower in the uterus. The
foetus comes completely in contact with its coverings in the

fifth and beginning of the fixth months, and confequently

the mother ufually begins now to feel its motions. On a

very rare occafion, Wrifberg faw clearly, for a few minutes,

a flight motion of the arms and feet in a foetus of 1 30 davs.

He could not difcern anv beating of the heart or arteries ;

neither did the mufcles of refpiration act, when he inflated

the lungs. In the fixth month the membrana pupillaris of

the eye is very vifible. The fcrotum is flill empty and corru-

gated. Hair and nails are formed. The integuments ftill

hang rather loofely on the body, fo that it has a lean

and wrinkled appearance. In a foetus of between 5
and 6 months, the length of the body was lot inches;

and that of the head, from the vertex to the lower jaw,

32 inches.

The length of three fectufes, whofe ages were 15S, 16?,
and 170 days, varied from 16 to 19 inches; and their weight
from lib. 10 oz. to lib. 13 oz. All three came into the

world alive: the puliation of the arteries could be clearly

felt,
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felt, they refpired, but cried feebly. They moved their

limbs freely, could not fuck, but fwallowcd milk which was
poured into their mouths ; and thry lived feveral hours.

The fue of the foetus is coafiderably increafed in the laft

three months. The greater comparative growth of the

limbs makes it appear as if the head became fmaller ; the

latter part is about one-third of the body in a newly born

child. More fat is accumulated under the fkiu, fo as to

make the outline of parts more rounded.

The increafe at this tune is rather in breadth and thick-

n<Ts than in length. The hair grows longer, and the nails

more firm. The membrana pupillaris disappears, and the

teltcs defcend into the fcrotum. A child of feven months
can live a few hours only out of the uterus, and thofe of

eight months feldom live a fortnight.

The fuctus is fully developed and mature, fo that it can

live out of the uterus at the end of the ninth calendar

month. Experience has Shewn that children may live,

when born a fortnight or three weeks before this time, if

well taken care of; and it feems probable that a longer in-

terval may elapfe before birth : but the neceffary uncer-

tainty of the mode of reckoning renders the point dubious.

The proportions of parts are very different in the fully grown
foetus from thofe of the adult. The head is extremely

large ; and the upper part of the trunk, and upper extre-

mities, are very confiderable when compared with the lower

parts.

*' The fize and weight of a child's body at birth, fays

Dr. Hunter, are generally over-rated in this country ; info-

much that we are often told, even by thofe who ought to

know, of children weighing from 15 to 20 pounds. So
far is this from being true, that I never knew an inftance of

a child which weighed 12 pounds, and the greateft number
a little above half that weight. Dr. Macaulay was at

pains, at our hofpital, to afcertaiu the ordinary bulk of new-
born children, by firft weighing a great number indiferimi-

nately as they were born ; and then by giving an order to

our matron to weigh occaliouallv all fuch as were of a re-

markable fize in either extreme. Of feveral thoufands born

in the Britifh holpital at their full time, while the doctor's

order was attended to, the fmallell weighed about four

pounds, the largeft 1 1 pounds two ounces, and by far

the greater number weighed from five to eight pounds,

avoirdupois. In cafes of twins, it feldom happens that each
attains the weight of a fingle child. It has been remarked

•( that the full is ufually the ftrongeft."

The meafure and weight of the foetus cannot be much
depended on as criteria of its being mature or otherwife :

yet if a child is much under between fix and five pounds,

and Shorter than eighteen inches, it may be deemed immature.

The following are alfo characters from which we draw the

fame concuifion. Thinnefs of the body, and mobility of

the (kin ; a reddilh livid colour of the furface, particularly

in the palms and foles, probably from the blood fhiniug

through the thin integuments : and a fine woolly covering

of the body. Mobility of the parietal bones, and great fize

of the fontanell. TBinnefs and (hortnefs of the nails. The
eyes being much clofed, and the child not looking, about at

Surrounding objects. Coldnefs of the hands and feet.

The growth of the child, during its refidence in the

uterus, is very confiderable compared to its fubfequent in-

creafe. According to Haller, ( Element. Phyfiol. lib. 29.

feet. 4. § 17.) it increafes in the firft month to a bulk

300,000 times greater than its original fize. In the fecond

month its increafe is to 48 times the fize it poffeffed at the

end of the firft. From this time to the full period it will

only average an increafe of 15 times for each month. At

the end of the three firft year*, the proportion to the ma-

ture foetus is as 14 to 5 : and at the end of the 22 follow-

i. years, the proportion to an infant of three yean, as 8

t" '. . The increafe in the firft month of exiflcuce is to

that of the laft month of growth as 4,885,717 to 1, and

the whole increafe is from f to lo8.000,coo,000..

The number of twin-cafes to fingle births, according to

Siiffmilch, is as 1 to 65 or 70 : by the fame calculator,

one inftance of three childien occurs in 6500 births; but

probably it does not happen fo often. Four children are

eMremely rare, and the cafes of five are (till more extraor-

dinary. Twins live often enough ; three children but fel-

dom ; and four, perhaps, never.

As a general obfervation, it mav be Slated that male

children are larger than females. Dr. Clarke of Dublin

has given us fome htterefting fa£ts on this fubjeft from a

regifter of 20,0:0 births, in a paper contained in the 76th

vol. of the Piiilofophical Traniaclions. The weights of

fixty males and Sixty females were as follows, leaving out

fractions:

Males.

Jfes. - - - 4. 5. 6. 7. 8. 9. ic.

Number of children o. 3. 6. 32. 16. 2. I.-

Females.

lj,s. - - - 4. 5. 6. 7. S. 9. 10.

Number of children 2. 9. 14. 25. 8. 2. o.

He found the dimer.fions of the head in the male to ex-

ceed thofe of the female : thus, of 120 children, fix only

meafured more than 14^ inches -round the head ; and all

thefe were males. This greater fize of males expofes them
to greater difficulty in the birth, and confequently a greater

number dies in that prooefs ; one half more than of females.

The proportion of males born to females was nine to eight :

but, in confequence of the greater mortality of the former

in parturition, and the firft days of exiftence, the balance in

favour of the male fex, out of 20,177 children, was only 483
at the end of a fortnight, although originally 1177. In

countries where polygamy is allowed, more females are faid

to be born than males.

Pojition of the Child.—" The fcetus in utero," fays Dr.
Hunter, " is naturally contracted into an oval form, adapted

to the figure and circumftances of its habitation. The ver-

tex of the head makes one end of the oval, and the nates the

other, one fide or edge of the oval is formed by the occiput,

the back part of the neck, and the incurvated trunk ; the

other is made by the forehead, and the mafs of contracted

and conglomerated limbs. The chin is dole to the bread,

the trunk is bended forwards, the knees are clofe to the fore

parts of the hypochondria, the legs drawn to the bark parts

of the thighs, the feet or lower parts of the legs decuflating

each other; and the upper extremities contracted into the

vacant fpace betwixt the forehead and knees. The moll

common Situation of the extremities is not to be determined,

as they are found to be a little different in different diffec-

tions ; and in the living body they vary almoil every mo-
ment : thence the hands are feen indiscriminately on the

head or face, cr acrofs one another, or round the knees, or

legs ; and the legs are Sometime, extended, and the feet ;;re

placed by the face ; or Om i 1 in that pofition, and the other

contracted, and the foot downwards.
" The navel-ftring, in palling fiom the child to the pla-

centa, is often varioiifly entangled with the extremities, and
frequently winds once or oftener round the neck.

" When there is a confiderable quantity of liquor amnii,

the child takes the advantage of room, and the composition

of its parts is not fo clofe or globular. In proportion as

there
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there is lefs room, its figure is more compacted and moulded
to the (hape of the cavity of the uterus. In two different

cafes which I examined, there was fo little fluid furrounding

the child, though the waters had not been difcharged, that

the uterus had prefTed and moulded all parts of the child into

a very ugly form, as if it had been made of dough : and 10

fuch cafes the hands and moie particularly the feet are liable

to be comprcfTed and twilled into deformity, on account of

their being projecting or pliant parts.

" With regard to the mother, the mod common fitua-

tion of the child, by far is, with its head downwards, and

its nates at the upper part of the uterus. Once, perhaps,

in twenty or thirty cafes, it is the contrary, and prefents, as

they tetm it in midwifery, with its pofteriors. All the ob-

fervations that I have been able to make in diffections, and

in the practice of midwifery, would perfuade me that the

child's head is naturally downwards through all the later

months of utero-geftation."

By the pofition of the foetus, as we have now defcribed it,

ro'.Ld up and compacted into an oval figure, it ukis up jhe

fmalled poffible room in proportion to its file. It diftd Js

the uterus too equably : and, in order to fulfil this obi

more completely, the intervals leit by the inequalities

of the child's body are filled with a fluid (the liquor am
nii), and the whole is contained in membranes, fo as to

form a perfectly oval mafs, diilending the uterus in all di-

rections. Hence the fluid is more copious in younger em-
bryos, becaufe they cannot be compacted into an oval mafs,

and are too tender to diilend the uterus.

The peculiarities of ftructure, in various parts of the

body, which didinguifh the foetus, will come under confe-

deration, moil properly, when we defenbe the different

parts in which they are found. We fliu.ll, therefore, merely

enumerate them on the prefent occafion.

The furface of the body is covered every where with a

firm febaccous and white iubdance, called by lome vernix

cafeofa. This covering, which renders the whole body
greafy, cannot be wafhed off with plain water. It is mfo-

luble in alcohol, oils, or pure water : but fome alkalies dif-

folve part of it, and form a kind of foap. It has often

been fuppofed that this is a fediment from the liquor amnii ;

but that is very improbable, as the liquor amnii contains

nothing unctuous, and there is none of it on the amnios or

navel-firing. It mull, no doubt, be a fecretion from the

Ikin.

The cutis, at firft thin and gelatinous, is covered by a

cuticle in the earliefl ftages. Proper fat is not formed

under the fkin before the fourth mouth ; its place is occu-

pied by a kind of jelly-like fubftance. Afterwards a pretty

thick layer of fat is formed over the whole body, next to

the fkin ; but there is very little about the vifcera or internal

parts : little among the mufcles, or in the bony ftructure.

The fkin has a very red and vafcular appearance; and is

laid to have this appearance, even in negroes, who are af-

firmed to change to the black colour a few days after

birth. A foft woolly covering, feen particularly about the

fides of the face, the back, fhoulders and ilia, in young em-
brvos, difappears in the mature fcetus.

The date of the bones in the feetus has been already al-

luded to in the article Bones. The jelly, of which the

embryo is firft compofed, becomes more firm and confident

in the fourth and fifth weeks. The materials of the parts

which will afterwards be bones, are firll changed from the

gelatinous confidence, common to all the organs, into car-

tilage, at fird foft and tender, and afTamiug gradually firm-

nefs and eladicity. Its figure reprefents that of the future

bone. It lofes its tranfparency, and white opaque fpots

are d

or ei

lifcerned in it [purtSa ojjijtcatisnis) aboat the feventh

glith week after conception. Thefe are firft obferved

in the clavicles, ribs, vcrt'-bic, large cylindrical bone?,

lower jaw and other bones of the face, os frontis, and oc-

cipitri. Large veffels are feen ramifying through the carti-

lage, a. id diflributed on the offu'ying points ; thefe lecrete

the 6fle0US matter, which is there depofitcd. In fir

ilat and fn I there is a fingle point, from which the

offeous depofit extends into the red of the bone. In moil

others, particularly fuch a? have an irregular figure, there

are two, three, or more points, beginning at the fame time,

and extending in their circumference until they meet. Such
bones confid of certain pieces in the foetus and young

child, united by plates of cartilage. I. • irtt-

cularly of the long kind, a principal point is obferved at iirft,

forming the body of the bone, or diaphyfis. Afterwards,

fmaller points anfe, especially at the ends, which had hi-

therto remained cartilaginous. Th ;>iphyfes,

and, after their offification has proceeded confiderably, they

are it ill connected to the body of the bone by a plate of

cartilage. The offific points generally commence in the

very middle of the cartilage, and extend thence into

the cirumference. They d.ffer in appearance in the dif-

ferent bones. In the flat ones, particularly of the head,

they are thin reticulated fcahs, perforated with innumer-

able fmall holes. The bony fibres, as they are called, ex-

tend, in thefe fcales, in a radiated manner, from the centre

to their circumference : in the long bones they are fhort

cylinders, with a fmall depreffion at each end, and poflefiing,

apparently) parallel fibres : in the round bones they are glo-

bular granules; and in thofe of ii regular figure, irregular

in their outline, and generally poffeffing feveral points.

At t'ne time of birth the officula auditus, labyrinth, and

tympanum, are completely formed ; all the other bones of

the body are in a more or lefs incomplete ilate.

Pbyfiologifts in all ages have attempted to explain how
offification is effected, in what manner the cartilage is re-

moved, and bony iubflance put in its place : which points

we fhall probably underdand, when the hitherto unveiled

myderies of fecretion and nutrition are completely laid open

to our infpeftion. In the mean time, inilead of bringing

forwards a ferics of old hypothefes, we fhall jail quote a

paffage from Albinus, ( Annot. Acad. lib. 7. p. 76). " We
may conjecture that there exifls, from the fird origin cf the

embryo, rudiments of the cartilages, however fmall, foft,

tender, and approaching to the nature of fluid : or at leail

that fomething. is generated at that time, which is afterwards

cartilage. But of the efTential nature of cartilage or bone ;

of the manner in which cartilage is fubfututed in the place

of bone ; how either cartilage or bone is formed from our

aliments ; and what particular part of the fluids furnifhes

the materials of this growth ; we mud confefs ourfelves

ignorant, and fhall probably remain fo."

The bones of the fcetus contain much more animal matter,

and lefs earth than thofe of the adult ; they are confequently

of a greyifh colour, and acquire more of a white or yellow

hue, as they advance towards their perfect confidence. The
extremities of the long bones, on account of their numerous
blood-veffels, are dark coloured. The perioileum is ftrong

and thick, and fepaFates eafily. The place of marrow is

fupplied, in the embryo, by a mere gelatine, which acquires

fome>vhat of a fatty c 1 ily nature towards birth.

The younger the embryo, fo much larger is the head
in proportion to the trunk and extremities ; fo much fmalltr

are the bones of the face compared to the cranium ; fo much
larger the organs of hearing ; and fo much lower and flatter

is the lower part of the face. The internal furface of the

fkull
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flaill has no marks arifing from the convolution of the brain,

inn- any jl'rou v.--. for the blood-veffds. The cranium is at firft

merely membranous ; the mode in which it is ollificd lias

been already 'Confidered under the article Cranium. We
may juft enumerate here, as peculiarities of the foetal cranium,
tin- want of the frtJiftal, Iphenoidal, and maxillary finufes, of

the maftoid proceffes, and of the meatus auditorii externi,

and the imperfect flatc of the ethmoid linufes. The con-

dition of the jaws, with their contained teeth, lias been con-

fidered at huge in the article Cranium.
The os hyoides has fcarcely began to oflify at the time of

birth.

The cavity of the thorax is proportionally larger than in

the adult, and more conical. Blumenbach attempts to ac-

count For this fizeby the peculiarities ill the circulation, and
the confequently greater bulk ot the liver. The pelvis is

very final], fo that there is no room in it for the urinary

bladder. The individual bones of the cheft and pelvis, as

indeed of the reft of the body, will be more particularly'

defcribed in Other articles.

In the upper extremities, the clavicles begin to be formed
very early, and attain to a very large fixe, when the reft of

thele limbs is extremely fmall. Thus in the tenth week
I he y are three times the iize of the femora. The fcapula

is alfo confiderable at an early period, and has a piece of

ofiilication double the fize of that in the os innominatum. The
carpus is completely cartilaginous, as is the tarfus in the

lower limbs, excepting the aftragalus and os calcis, each of

which pofTeiTes a fmall oflific point. The offification pro-

ceeds afterwards more rapidly in the tarfus than in the car-

pus, probably on account of the erect: flatuie of the human
fubjedt, and the fliarc which the tarfus has in fuppurting

the body in that pofition.

All the bones of the embryo are uniform on their fur-

faces, where, in the adult, elevations and impreffions are

found.

The mufcles can hardly be diftinguifhed in the three firft

months, like the reft of the foft parts they feem compofed
of a mere jelly. The fibrous texture becomes difcernible

in the following months ; when we are able to diftinguilh

tendons alfo. Such, at lead, is the obfervation of Wrifberg,

in an embryo of 5-i months. The tendons, which are fix-

ed to the bones of the adult, terminate in the perioftcum

and perichondrium of the fcetus, and come away entirely with

thefe membranes.

It is obferved, by Soemmerring, that the tendons of the

recti abdominis are proportionally broader and ftronger than

in the adult. The pyramidales are confiderably larger.

There is a round opening in the linca alba for the paffage

of the umbilical vefiels. Tlie mufcles of the interna] ear

are nearly complete at the time of birth ; the iutercoflals

bnd diaphragm are confiderably developed at the fame period,

and the mufcles of the upper more than thofe of the lower

extremities.

The eyes are developed at a very early period, being dif-

tinctly vifible in the youngelt embryos hitherto obferved.

, They appear as black points at the end of the firft month.

The pigmentum is vifible from the fii ft, and is particularly

thick and black. It has been correctly obferved by Ho-
garth, that no part of the body grows lb quickly, and is fo

perfect 111 the fcetus, requiring no additional growth after

birth, at the iris. The cornea, crystalline lens, and vitreua

humor, have a rcddifh tint. The lens is fpherical in its

figure. That great peculiarity of the foetal eye, the

riembrana pupillans, will be defcribed in the article

Kyi .

The external ear, arc developed rather late, at there M
V01. XIII.

not the flighted trace of them at the end of the firft momli.
The meatus externus is often filled Op with the vernix

cafeofa. The membranous texture of the whole meatus

;

the covering of the im-ir.brana tytiipani by the Riembrana
miicofa ; the attachment of that membrane to the anmilus

auditorius j the want of maftoid cells are all further explain-

ed in the article Ear.
The formation of the nofe commences late; and the

cavity is fmall and very incomplete in the fcetus, as a Be-

ceffary conference of the flatc of the bones of the head at

that time.

The thyroid gland is large and vafcular in the foetus.

The thymus, which is of very confiderable fize before

birth, and gradually difappears afterwards, will be consider-

ed under that article.

The lungs are fmall, collapfcd, of a red colour, and fink in

water.

The mammae are large in proportion to the fize of the
body. The papilla is fmall, and not yet furroumled by
an areola. The breafts of the male and female fcetus do
not differ : they contain a whilifh fluid, which can be forced
out by gentle preffure, and foinetimes flows fpontaneoufly
in children.

The abdomen is very large in the fcetus, and is drawn
into a conical form towards the navel in young embryos.
The great iize of the abdomen may be accounted for by
conlidering, that this cavity holds the bladder, and tlvat

tlte liver and renal capfules are very large. The diftance

from the end of the fternum to the pelvis, in a newly bom
child, is one-third of the length of the body ; in the adult
it is not one-fifth.

In the alimentary canal cf the fcetus, we obferve an al-

molt entire want of valvular c-miventes in the fmall intef-

tine ; and of appendices epiploic! in the large. The appen-
dix vermiformis is a gradual conical contraction of the ca:-

cum. The inttftines are more or lefs filled w ; th a foft

matter, of a yellowifh green colour in the fmall, and of a
dark green, approaching to black, in the large, called me-
conium. There is very little of this near the ftomach ; it

increaies in quantity lower down, and is the moft abundant
in the large inteftines. But in the early months, the latter

part of the canal contains no meconium. It is not diftin-

guifhed by any peculiar tafte or fmell. *
The pancreas is large, and the liver of immenfe fize in

the embryo. The kidneys are alfo confiderable, and lobu-

lated on the furface. The renal capfules equal the fize of
the kidneys. The urinary bladder is very large, equalling

the dimenfions of the ftomach

The fituation of the teftis in the abdomen, and its paffage

from that cavity into the fcrotum, will be confidered when
the teitis itfelf is delciibed.

The heart is proportionally large in the fcetus, and oc-

cupies a confiderable part ot the thorax. Hence, on cx-
pofing that cavity, this vifcus comes immediately into view,
and feems in a manner to cover the lungs. The foramen
ovale, by which the two auricles communicate ; and the

equal ftrength of the two ventricles, will he confidered

when the heart itfelf is defcribed. The pulmonary artery

of the tret us divide into three branches, of which the
middle is the largeil. This is termed the dutlus (irlcrio/'us,

and it runs directly to join the aorta, immediately below the
arch ot that veflel. It is often named after Botal, although.

Galen and others knew it. Its length is about equal to a
finger's breadth. It conveys into the aorta a large part of
that blood which pafTed from the right auricle into the
right ventricle ; more than halt of it, according to Mailer.

This canal is doled very foon after birth, often within afew
K days.



EMBRYO.
days. T ! c umbilical veffels have been already defcribed

in a former part of this article. The arteries are found

obliterated from the navel to the bladder, very foon after

birth, often within a very few days; near the bladder

they arc very much contracted, but not doled, and give

origin to the arteries of I :r. The umbilical vein,

and ductus venofus are clofed in the fame way. The mode
in which the circulation is carried oa through I

now defcribed, is represented in the article Circula-

t i o s

.

The coverings of the brain are at firft fo thin and tranf-

parent, that this organ can be feen through them. It is

almoft fluid until the 5th or 6th month, and remains very

foft even to the time of birth, fo that its direction is dif-

ficult. It is always larger m proportion to the body, the

younger the fectus. The nerves are larger in proportion to

the body.

Pbyftalagy of fatal cxtflenct.—Some remarks on this Sub-

ject will be found in the article CIRCULATION. We have

"only to obferve, further, on the fubjedt of the connection be-

tween the mother and child, that the mode by which this is

effected, notwithftanding it has been a favourite fubject of

tefearch with the greatcil phyfiologifts of all ages, remains

ftill a problem. The account which we have given of the

ftructure of the placenta, (hews that the arteries and veins

of the uterus have communications with the fubllance of

the former organ ; we are, ' however, entirely unable to

ftate how the blood of the mother, or any nutritive fluid,

is admitted into the umbilical veffels ;
although the obvi-

ous impoffibility of the foetus deriving the materials of its

growth from any other fource, leads us to conclude, with-

out hefitation, that fuch admifiion mud take place. The
reader will probably think that the following quotation,

containing Mr. Hunter's opinion, docs not tend to elucidate

materially this obfeure quedion.

" The blood, detached from the common circulation of

the mother, moves through the placenta of the foetus, and

is then returned back into the courfe of the circulation of the

mother, to pafs on to the heart.

" This ftructure of the placenta, and its communication

with the uterus, leads us a ftep further in our knowledge

of the connection between the mother and foetus ; the blood

d4 the mother mull pafs freely into the fubftance of the

placenta, and the placenta molt probably will be conftantly

filled ; the turgidity of which will afiill to fqUeeze the

blood into the mouths of the veins of the uterus, that it

may again pafs into the common circulation of the mother ;

and as the interlaces of the placenta are of much great-

er extent than the arteries, which convey the blood, the

motion of the blood in that part mull be fo much dimi-

iiifhed, as almoft to approach ftagnation." (Obi. on cer-

tain parts of the Animal Economy, p. I 35.)

The exiftence of the foetus is purely vegetative. Con-

ilantly receiving the materials of its nourilhment and growth

from the juices brought to the placenta by the veffels of

the mother, it may be regarded as a new organ produced

by conception, participating in the general life, but having

its own peculiar life, which is, to a certain degree, inde-

pendent of that of the mother.

The animal life, or that clafs of functions by which the

animal is connected to the external world, has not yet com-

menced in the fectus. Its ilate therefore cannot, with any

juflice, be compared to that of a perfon afleep, in whom thefe

functions are only fufpended : but in the foetus they have

KOt begun.

The foetus can have no fenfations from the furrounding

medium : its temperature being invariable, it can have no

object of comparifon, which is effential to fenfation. The
fenfes cannot act, becaule none of the caufes, which excite

them, have hitherto operated. That of touch, being de-

pendent on the others, and ferving to rectify the conclusions

which they tend to, mull of courfe be inactive. This in.

Vnfes fuppofes a fimilar ftate of their nerves,

and of the brain. Tranfmiffion of impreffions is the

perception of the latter: but nei-

ther of thole acts can take place when there are no object?

to be tranfmitted or perceived. Memory and imagination

flow immediately from perception : judgment arifes from

one of thefe three, and gives origin to the will. This con-

d feries of faculties has not begun in the foetus, becaufe

of the want of filiations. The brain is capable of acting,

and poftefies all the requihtesfor action ; it is not excitability

but excitation that is wanted. The foetus moves while

contained as the uterus ; and thefe motions are confidcred

as Symptoms of pregnancy. As all motion ariles from Some

imprefiion, and as the fenfes of the foetus are

completely inactive, it is difficult to affign a fatisfactory

caufe for thefe movements of the child.

The functions of organic life, or thofe by which the

nutrition and growth of the body are effected, mull com-
mence almoft as foon as the foetus is conceived. The matter

of nutrition arifes in its body in an affimilated ftate, having

been prepared by the mother: it enters immediately into the

circulating fyltem, without traverling the digeitive organs,

then nearly inactive. The organs of excretion, which de-

compofe the bodv, as the lungs, fkin and kidnies, are alio

almolt inert. The fecretions have hardly commenced.

To the great iimplicity of the affimilative procefs in the

foetus, let us add the remarkable activity of the organs em-
ployed in it ; an activity which depends on the greater pro-

portion of their vital powers. The whole force of the ani-

mal economy feems to be concentrated on the two Ivilems

of circulation and nutrition; the proceffes of digeftion, re-

fpiration, fecretion, and exhalation being exercifed, at moll,

but feebly : the diminilhed energy of the latter being made
up by the increafed power of the former. If we confider,

moreover, that the organs of the animal life, condemned to

a neceflary inaction, are gifted with a very imall fhare of

vital. powers ; we ihall lee that nearly ti;-' whole of that

living energy, which is dettined, in the fequel. to animate

all the fyilems of the body, is, in the foetal ftate, concen-

trated upon thofe which arc concerned in building up the

various parts ; and coniequently that the functions of nu-

trition and growth poffefs, at this age, an energy vaftly

fuperior to that of any others.

We may refer the reader to a great number of works on
the fubjects of the preceding article. In the eighth volume
of the Elementa Phyliologiir, Haller has dilplaved

ufual erudition and judgment in a complete collection of all

the facts afcertained previoully to his time. Dr. Hunter's
Anatomia uteri humani gravidi, folio, and Soemmerring's
Icones embryonum humanorum, folio, 1 799, contain a

perfect leries of reprefentations of the human ovum, and
its contents from the earlieft time to its maturity. Dr.
Hunter's Anatomical delcription of the human gravid ute-

rus and its contents, publifhed after his death by Dr. Eaillie,

4to. 1794, is a clear and plain defcription of the fubject

may mention further, Wriiberg defcript. anat. embryonis,

oblervationibus illuftr. 4to. Gott. 1 764, or, in the third

volume of Sandifort's Thefaurus; alfo, his remarks on
the ftructure of the ovum in the Gbttingen Commentaries
for 1773 a°d 1783- Rodercr De pondere & longitudine

infantum recens natorum in the Gbttingen Commentaries
for 1753; and Wriiberg de vita fcetuuni humanorum dijudi-

eauda,



F.MB E M B

fonda, in the fame work for 1773. Autenrteth fimplemcnta

od hiftoriam embryonishumani, Tubingen, 1797. -|to.

On the comparifon of the- ftructure of the foetus and

nd.dt, fee C. I. Trow de differanttia homiuis nati et non natj,

Altdorl, 1736. I. C). Roderer de foctu pcrfeclo, Straf-

bllrg, 1750. Portal in the Mem. do l'Acad. des .Sciences de

Paris 1770. A. and F. Rocfslein dc diilerentiis inter tectum

it adultuni, .(.to. Strafluirg, 17S3. On the nutrition of

the foetus, fee lvveille Inr la nutrition du foetus conlidere

dans [es mammileros & leS oifeaux. Paris an. 7. &. Lob-
ftein difl'ertalion fur la nutrition du foetus, Strafburg, 4to-

1802. The moll complete book on the whole of the iub-

jedt, that is, the llructure and developemeut of the ovum,
and the anatomical peculiarities of the fietus, is F. G. Danz
Grundrifs def Zergliederungs kunde des ungebohnien kindes

in den verlch;edcnen Zeiten der Seliwangericliaft. 2 vols.

8vo. 1 793, which contains moll abundant references to all

the fources of information on every part of the fubject.

Embryo, in Vegetable Pbyftology, sft/Spuos, zfictus, or

infant, the Corculum of Linnaeus, under which term we
have already mentioned it, is the moil effential part of a

perfect feed. When fexual impregnation has not taken

place, this organ is defective, however perfect all the other

parts of a feed may be, as in the Cycas revo/nta which bore

fruit at the bifliop of Winchefter's, and is delcribcd and

figured in the TranfaCtions of the Linniean Society, v. 6.

312. t. 29, 30. Here every part of the fruit and teed was ap-

parently in the higheft perfection, except that a fmall cavity

was only found in the place of the embryo, a defect doubt-

lets to be attributed to the abfence of a male plant of the

fame fpecies. The fame has been obferved in cucumbers
and melons, whofe fruits are not the worfe in flavour on

account of Inch a deficiency, though dates, when unimpreg-

nated, are known to be much inferior in quality. The em-
bryo or corculum is very confpicuous in the walnut, the

garden bean, pea, lupine, &c. In a very poiionous plant, the

.)atrophia Cureas, figured in Gartner, t. 108. f. I . this author

mentions as a remark of Mr. Boyle, that the nucleus or

albuminous part of the feed may be eaten with impunity,

if the embryo and cotyledons, or rather perhaps plumula,

he taken away. This fame circumllance was pointed out

by the natives of Sierra Leone to Dr. Afzelius and his

companion Borone. The internal llructure of the embryo,
before it begins to vegetate, is obferved by Gaertner to be

remarkably limple, confiding of an uniform medullary fub-

ftance, enclofed in its appropriate bark or fkin. When the

vital principle is excited to action, veffels are formed, and

parts developed, which feemed not previoufiy to exiil, as in

the egg of a bird. The embryo is generally fituated within

the fubllanceof the feed, but not always, being entirely ex-

ternal to the body of the feed, though within the fkin, in

the natural family of grades or corn. In umbelliferous

plants it occupies the very centre of the feed, and in thai

family its polition is reverted ; whereas in compound or

fyngenefious flowers, though equally central, it is erect

with regard to the bafe or infertion of the feed. In the date

and fome other palms the embryo is lateral and horizontal ;

while in the cocoa-nut and others it is erect, in the centre

of the bafe of a large albumen. Its direction is either Itraight,

curved, or even fpiral. Its form is mod limple in plants

that have only one cotyledon, or rather no proper cotyledon

at all. S.

EM'BRYO-TO.w/w.r. It is a matter of no fmall curiofity, to

obferve the arrangement of the multitudes of the embryo-

worms, as they are lodged in the bodies of the viviparous

two-winged flies.

An accurate difleftion of one thrfi- little animals, (hews-.

very plainly the parts where the cmbryo-worma arc inclofcd

This dillcdion is eaflly made with a pair of fine pointed
fcifl'ars, taking offtlie whole upper flieU of the body from
the lower

; Slid that part which covers the belly maybe
turned back upon the corcelet, without difturbing the in-

ternal parts by the operation ; and the form and arrange*
meat of the parts which contain the embryo-worms in th

will be found very different from that of thole which cor 1

the eggs iii the common tliej. Baker on the Microicoj-c,

p. 115. 4.16. 417. 42.S. 4p.
EMBRYOPTERIS, in Botany, from vfyvo,, an embryo.

and snipon, a wing, as appears from an examination of Gart-
ner's figure ; though, from the condruction of the word,
it feems to be derived from ~l

£f
..;. a fern, or brake. Hence

this name, as it at prefent Hands, is liable to a double ob-
jection, as being compounded of one previously! cdabliflied,

Pteris, and Hill more as conveying a falfe idea of its own
application. Emb)yoplcrum would have been correct and
unexceptionable, an,d wc fhould without fcruple ha
adopted luch an alteration ; but the name is altogether fu-

perfluous, the plant in queftion being a Dhjpyros, under
which head its generic character may be i'een. Wc have,
therefore, here only to add to that lilt of fpecies the fol-

lowing.

Diofpyros glutbiifera, Roxb. MSS, (Embryopteris pere-
giina

; G.ertu. v. 1. 145. t. 29. f. 2. E. glutimfera ; Roxb.
Command, v. 1. 50. t. 70.) Stamens numerous. Leaves
oblong,

t
-aiith beneati!. Seeds eight or ten. This is a

middle-lized evergreen tree, growing in the moid cool val-

leysamong the mountains of the northern Circars, flower-
ing in March and April. The natives call it Tumika, and
eat the fruit, which Dr. Roxburgh defcribes as ftrongly
altringent, and not palatable. The Malays name it Man-
gollan-utan, and the Dutch Lym-appel. The woodis of an
indifferent quality, and not much ufed. The branches are

finooth. Leaves alternate, dalked, oblong, fometimes in-

clining to elliptic, and occalionally a little heart-fhaped at

the bafe; entire, fmooth, palifh beneath. Flowers white;
the males in fmall axillary cluders ; females on a feparate
tree, folitary and larger. Berry globular, about two inches

in diameter, of a rutty yellow, and covered with a nifty
farina when ripe. Gaertner midook the top of the fruit for

the bafe, and hence crroneoufly defcribes the calyx as fupe-
rior. Healfo midook the radicle of the embryo for a
Ample cotyledon, but his profound knowledge led him to
futpedt that a cavity in the other extremity might be the
real feat of the embryo, and that the circumambient fub-
llance was confequently a vitellus. We prefume this cavity
to have nrifen in the plumula, from a fhrinking of the parts,

after the vital principle was extinct, his fpecimen being an
old one, and therefore his fufpicion was, fo far, well founded.
He delcribts the albumen as gelatinous in its centre, and dif-

lolving in water, to which Dr. Roxburgh's fpecific name,
and the Dutch appellation, both feein to allude. S.

EMBRYOTHLASTES, E^cdx*™,-, in Surgery, an
indrument wherewith to crufh the bones of an embryo, or
dead child ; fo as to make it eaficr of extraction, and pre-

pare it for the cmbryulcus, to draw it out of the womb.
EMBRYOTO'MIA, from i^to, a fatus, and tb/iuw,

to cut, the operation of cutting into the womb, in order to

extract the foetus. See Ca.sarian Seclion.

EMBRY ULCUS, from tpGtvov, and iXx^'t i0 draw*
an indrument ufed in extracting dead children. See
Crotchi.t.
EM liS, or Ems, in Geography, a fmall town of Ger-

many, which, till the peace of Luncville, belonged in part

to the landgrave of llelfe Darmltadt, and in part to tiie

K 1 prince;
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prince of N.iflan Diet?., to whom it has Bftn i

chiefly remarkable for five fu'phurcous baths in its ncigh-

bonrln

Embsj or ffahetumttf a fmill di>tri<*l of Germany, in

the i irele ofSwahia, fouth of the county of Bregenlz and

the lake of Confhince, about 10 miles long and 5 brond,

d into a county by Charles V.

EMDEN, or EmbdEN, a town of the kingdom of

'Holland, capital of the department or province of Eaft

Priefland, which, till the year 180,", belonged to Prufiia,

vo the fovereign of which it had ben fold by the United

Provinces of the Netherlands) in 1744- It is funated on

Kms, not fir from the fea, and near the lake Dollart ;

30 miles N.E. of Groningen. N. Int. 53^ 20'. The har-

bour is commodious; it holds 400 veffels.

Emden had gained confiderable commercial importance,

from having been declared a free-port by the king of Prufiia,

in 1 75 1. Its fit nation was extremely convenient for the

Dutch, to carry on their commerce with the greateft fe-

curity in time of war; particularly dining the late wars

between England and France, when the Texel was block-

aded by the Englifh. Goods uied to be forwarded, on tlte

river Ems, to within a (hort diftance of Munfter in Weft-

phaka ; from which city they were conveyed by land-

carriage to the interior of the continent, to Switzerland,

and Italy. In the year 178 I, the number of fh'ps cleared

outwards was 1025, inwards 1004; but in 1799, there en-

tered at Emden inwards 3402 veffels, and 2151 failed out-

wards. In 1784, Emden had 273 veffels of the tonnage

of 38,578 tons, befides 43 veffels for the herring tifhery; in

J 804, the number of ihips employed in the carrying trade

only, belonging to Emden, exceeded 500.

The population of Emden, in the year 1785, amounted

to 7968 individuals, without the garriion : in 1802, Emden
counted 10,400 inhabitants. The herring fifhery produced

annually near icoo tons of herrings. It employed 60

boats, and a great many hands among the lower orders of

the people.

EMEGIAGEN, a town and fortrefs of Africa, in the

empire of Morocco.
EMEND ALS, an old term Hill ufed in the accounts of

the Inner Temple ; where, fo much in emenda's at the foot

of an account, on its balance, fignifies lo much in the bank,

or (lock of the houfe, for reparation of loffes, and other

oecafions.

EMENDATIO Pants 6f Cerev'tfia, the affize of bread

and beer; or the power of fuperviling and correcting the

weights and meafures belonging to them. See AssiZH.

EMERALD. Of this mineral there are two diftinft

varieties : the true emerald, and the beryl or aquamarine,

both of which we (hall proceed to defcribe.

True Emerald.—Emeraude Verte, Fr. Schmaragd,

Germ.
The colour of emerald is pure prifmatic green, of various

degrees of intenfity ; but the deep-coloured varieties pals

occafionally into grafs and verdegris-green, and the lighter

ones into greenim-white. The only natural ftate in which
it has been hitherto met with is cryitallized. Its primitive

form is a regular hexahedral prifm ; fometimes the lateral

edges are replaced by fecondary planes, forming a dodeca-

hedral prifm ; or, the folid angles are replaced by fmall

triangular facets ; or, the terminal edges are bevelled,

fometimes very flightly, and fometimes fo deeply as to pre-

fent the appearance of terminal truncated pyramids. The
length of the prifms feldom greatly exceeds their diameter.

The ccyitals are middle-lized and fmall, rarely large : they

are generally implanted, and fometimes imbedded, and al-
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ways occur in clutters. The internal IuAre is vitreous and

(hiningi the fracture is fmall and imperfectly conchoidal,

pafCng into obfcurely foliated. It rs tranfparent Or tranf-

[ucent, and exhibits a double refraction. Its hardnefs is

fomewhat fuperjor to that of quartz. Sp. gr. 2.72 to 2.77.

\\ is fufible ptr ft before the blow-pipe, but with dith-

culty, into a femi-opake whitilh glafs. With borax it

oafilv, and without effervefcence. Its onllituer.t

KlHjK.

69.

'5-

12.5

C2$

0.2J
I.

O.

parts, accoiding to v auquehn

lows ;

Yaiiq.

Silex 64.5O
:nine v6.

Glucine «3-

Lime 1.6

Oxyd of chrome 3.25

Oxyd of iron 0.

Water 2.

100.35 9*.

It is at prefrnt found only in Peru, in the valley of
Tunia or Tomana, between the mountains of New Granada
and Popayan ; and near Puerto Viejo, in the dillrict. of
Manta, in the fame province. It is laid to ocuur in veins,

palling through argillaceous fchillus, and other primitive

rocks, and is accompanied by quartz, felfpar, black fchorl,

mica, calcareous fpar, and iron pyrites.

Emerald is reckoned among the gems, and when of a fi/ie-

colour, and without flaws, is highly efleemed. The oic.il

magnificent ipecimen known of this mineral was prefented

to the church of Loretto, by one of the Spanifli kings : it

confuted oi a mafs of white quartz, thickly implanted with

emeralds, more than an inch in diameter.

The emerald is fuppoled by Dutens and. others to have

been unknown to the ancients ; and it is certain, that.feveral-

of their descriptions of the fmaragdus are not at all corre-

fpondent, except in colour, to the modern emerald. But
among the twelve kinds of fmaragdus, or rather pfeudo-

fmaragdus, enumerated by Pliny, one of them, and that

ti e moll valued, appears to be the real emerald. With
regard to its colour, this natural! It fays, " Nihil omnino
viridius comparatum illis viret." He ranks it, in ellima-

tion, immediately after the diamond and pearl ; and adds,

that fo pleating was its tone of colour, that by common
coafent the engraver was ordered to fpare it ; " Quapropter
decreto heminum iis parcitur, fcalpi vetitis." The emeralds

of the ancients were procured from Ethiopia ; but thefe

mines have now been for many ages forgotten and neglected ;

nor is it certain that any except the Peruvian emeralds are

now extant. The only one that may with any probability

be referred to an African origin, is that with which pope
Julius II. adorned the papal tiara: for as this fovcreign

died in 1513, and the enterprize of Pizarro againlt Peru
did not take place till 1545, it is not unreafonable to con-
clude that the emerald in queftion is not an American one.

There are two fpecimens, which formerly obtained great
eftimation as invaluable Ethiopian emeralds, which the £u-

perior accuracy of modern knowledge has itripped of their

value, both in the eyes of the naturalilt and of the jeweller.

The one is a tabular mafs, of the weight of 28 lis. now in

the abbey of Reichenau, and which formerly belonged to
Charlemagne : this Mr. Coxe has afcertained to be green
fluor. The other is the " Sacro cattino de Smeraldo ori-

entale," which was depofited in the treafnry of Genoa, and
was not allowed to be feen except in confequence of an
order from the lenate ; in this the acute eye of M. Conda-

mine
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mine detected fome air-bubbles, which induced him to con-

iider it us only preen glafs ; and fubfequent examination has

fully confirmed his fufpicion.

Btttyi, or Aquamarine—V.mcraude vertc hleuatre, Hauy.
Jjdlcr beril, Wern. Its colour is mountain-green, paffing

into whitifh-green, yellowifh-green, wine-yellow, and honey-

vellow, or blueifh-green, pafling into fmall and fky-blue.

Its colours are almofl always pale ; and when two exift in

the fame cryftal, they arc generally arranged in alternate

layers. The primitive form and varieties of cryftdlization

are the fame as thofe belonging to the true emerald ; but

the a£lual and proportional length of the prifms is much
greater. The lateral planes of the cryftal are ftriated longi-

tudinallr, fo as fometimes to give the prifm a cylindrical

appearance. The joints perpendicular to the axis are

generally very ditlinft, and moll comaionly are plane fur-

fac:s j but fometimes, like thofe ot articulated bafalt, they

are formed bv a convex protuberance let into a cup-fhaped

concavity. Another lingular accident to which this mineral

is fubject is, that a prifm, which at its lower end is folid,

terminates occaiionally in a brii(h-like extremity, compofed

of numerous fmall priims. Sometimes a joint is fo dif-

pofed, that it is no longer perpendicular to the axis of the

prifm j in coufequence of which, an elbow is produced, a3

if the prifm had been broken acrofs, and the pieces ill

cemented together again. Sometimes, again, the axis of

the prilm is perforated. The fize of the cryflais varies

from capillary to 1 8 inches long by 2 or 3 in diameter.

Its external lutlre is mining and gliftening ;. internally, it is

brilliant and vitreous. The crofs fraclure is fmull, and im-

perfectly conchoidal ; the longitudinal fracture is foliated.

It is commonly trani'parer.t, paffing into tranfluceut ; its

hardnefs is nearly the fame as that of the emerald. It is

electric by friction, and often phofphorefcent. Sp. gr.

2.68 to 2.72.

According to the analyfes of Vauquelin and Rofe, it is

compoled of,.

Vraq.

68. —
15- —
14. —
2. —
1. —

S-llex

Alumine
Glycine

Time
Cheyd of iron

ICO.

Beryl occurs imbedded in primitive rocks, alfo in veins

accompanied by quartz, felfpar, lluor fpar, garnet, mica,

and topaz. It is found in Brazil, in Saxony, in the fouth of

France, near the village of Barat, whence very large but

ill-coloured cryftak. have been procured, and occasionally in

the highefl mountains of Aberdeen (hire. But the fined

fpecimens of all come from Siberia, aad are found chiefly in

three places of this vail country.

Firit, in the Uralian mountains, about 25 leagues to the

north of Ekaterinbourg. The fpecimens that come from

this mine are of a fmall fize, but a very good colour.

Secondly, in the Altaic mountains, between the Ob. and

the Irtifch. The cryltals from this mine are large, and of

a greenifli-blifc: colouf, but coarfe, and mixed with quartz.

Thirdly, in the granitic mountain of Odon Tchelon, in

Daouria. This in by far the moft interelling and the richeft

mine. There are in fact three different mines at different

heights on this mountain, from which beryls are procured :

that fituated the lowed is in a maCg. of femi-decompofed

granite, mixed with ferruginous clay and nodules of Wolf-

ram ;• in thii there are irregularly diffcrauatcd minnxe

prifms of beryl, rarely exceeding an inch in length, and of

a greenifh-yellow colour. About 800 yard* above this

mine is an irregular vein of micaceous clay, from which are

piocured the mod valuable crylials ; their colour is a pure

pale green, and their dimenfions not very unfrequently

amount to feven or eight inches in length by two in dia-

meter. At the very fummit of the mountain is fituated

the third mine, in a vein of white indurated clay, mixed
with arfenical pyrites : the beryls that it yields are gene-

rally of a greenifh-blue colour, but fometimes of a pure but
pale fky-blue, and very tranfparent.

Beryl is ranked by courtefy among the gems, but it«

value is greatly inferior to that of the emerald.

Emerald, Oriental, is a greeniih variety of fapphire.

Emerald, Counterfeit. The manner of making c>

terfeit emeralds in paile is this ; take cryftal prepared, tw-»

ounces ; common minium, or red lead, four ounces ; mix
thefe well together, then add of good verdegris two pen.-, y

•

weights, and crocus martis made with vinegar, eigfct

grains. Mix all thefe well together, and let the whole in

the holteft part of a potter's furnace, as long as the firo

lad's. It mufl be put in a ftrong crucib!:-, and cov<-

with a lute. When it is cold take off the lute, and, if il'

is baked enough, it will be clear to the bottom ; other .vils

relute the pot, and put it into the furnace again. Twenty-
four hours commonly are fuffrcient for making this; fome,

times it requires a little more. The pafte, thus made, is

harder than ordinary, and is of a fine colour, and capable

of a- good polifh. Neri's Art of Glafs, p. 128.

It the palte be delired of a very deep emerald colour, take

prepared cryftal one ounce ; red-'ead, fix ounces 2nd a halt ;

of verdegris, three penny-weights- and thirteen grams; and

of crocus martis, made with vinegar, ten grains. This re»

quire3 a longer bakmg than the other, and is lefs hard,

though of a deeper colour.

The proportions of thefe ingredients may be varied at

pleafure, and the co our be made of all degrees of deepnefe -

y

but the more lead is added, the more baking is required,

and. after all, the pafte will be fo much the fofur.

Emerald Colour, in the Glafs- Trade. The way ot

giving this beautiful dye to glaU is this: in the pots of

melted metal, made of polverine, and without roangancie,

when the matter is well purified, put a little crocus, martis

calcined with vinegan. About three ounces of this- crocus

is enough for a hundred Weight of glafs ; let it ftaud till

tUorcughly mixed, then put into every hu-idred weight ot

metal tivo pillule's of calcined brafs; this mull be added at

fix. different time-;, letting the metal Itand two hours every

time. When this is all in, make a proof of the metal ; and

if it has any blucilh;iiA, add more crocus martis, a fuiall

quantity at a tme. When the whole is of a fine leek-greeu,

let it II and twenty-four hours to mix thoroughly, aud then

work it. Neii'-i Art of Glafs, p. 51,

Emekald, or Rmcraud, in Heraldry, is ufod in lieu of

vert, or green, in blazoning the arms ut dukes, earls, &C
EMERGENT Year., i:i Ckrc,-if.logy, is the epochs, oj

date, whence we begin to account our time.

Our emergent year u fnrnetimes the year of the creation ;

the Jews ufe that of the deluge, cr the Exodus, &c. Ttie

emergent year of the Greeks was the eilab'.ifhrutnt, or :>.t

lealt refforation, of the Olympic gam?d bv Iphitus. The
Romans accounted their years Irom the building of the city,

ab u. c. that is, ah uruf, condita. See Epoch a.

£MERIT. A Augusta, m Ancient Geography. See

Augusta, and Mi. a IDA.

EMERSA, Folia,, in Botany, applies to furh leaves of

aquatic plants <h are raifrd above the furface of the water*

and



E M I

and which are uCually of a different figure from thofe that

are immerfa, or funk under water. See Leaf.

EMERSION, in Phyfics, the riling of any folid above

the furface of a fl'iid fpecifically heavier than itfelf, into

which it had been violently immerged, or thruft.

It is one of the known laws of hydroftatics, that a lighter

folid, being forced down into a heavier fluid,, immediately

endeavours to emerge; and that with a force, or moment,

equal to the excefs of a weight of a quantity of the fluid

above that of an eqtial bulk of the folid.

;
Thus, if a folid be immerged in a fluid of double its fpe-

cific gravity, it will emerge again, till half its bulk, or body,

be above the furface of the fluid.

Emersion, in AJlronomy, is when the fun, moon, or

other planet, begins to re-appear, after its having been

eclipftd, or hid by the interpolation of the moon, earth, or

other body.

The d'fference of longitude is fometim s found by ob-

ferving the immerfions and emerfions of the full of Jupiter's

Satellites.

The immerfions are obferved from the time of Jupiter's

being in conjunction with the fun, to his oppofition ; and

the emerfions, from the oppofition to the conjunction ;

which two intervals are ufually fix months a-piece, and

divide the year between them.

But when Jupiter is in conjunction with the fun, and

fifteen days before and afterwards, there is nothing to be ob-

ferved ; the planet, with his fatellites, being then loll in the

light of the fun.

Emersion is alfo ufed when a ftar, before hid by the

fun, an being too near him, begins to re-appear, and to get

put of his rays.

Emersion, Scruples, or Minutes of, an arch of the

moon's orbit, which the moon's centre paffes over, from

the time fhe begins to emerge out of the fhadow of the

earth to the end of the ecliple. See Eclipse.

EMERSON, William, in Biography, an eminent

Englifh mathematician, was born in 1701, at Hurworth, a

village near Darlington, in the county of Durham. His

father kept a fchool, and was a good mathematical fcholar

:

to him, and to a young clergyman, the fubjeft of this ar-

ticle was chiefly indebted for his early inftruction in the dif-

ferent branches of the mathematics. He attempted to keep

a fchool himfelf, but foon found his temper unfitted for the

talk; and, on the death of his parents, having come into

tl e poffeffion of a moderate competence, be devoted himfelf

to a life of itudious retirement, wber^ he compofed a great

numbtrof trcatilts, by which his name has been long known

to all lovers of fcience ; and from the profits of which he

redeemed his little patrimony from fome incumbrances which

he found on it. He enjoyed a good ftate of health till

nearly the clofe of his life, when he had frequent and very

fevere attacks of the llone ; a difeafe to which, in the year

1782, he fell a victim, when he had attained to the 81ft

year of bis age. Mr. Emerfem was fingular in his behaviour,

drefs, and converfation. His manners were rough, coarle,

and often very difagreeable. In converfation, he was poii-

tivc, dogmatical, and impatient of contradiction. His re-

laxation from ltr.dy was fometimes working in the fields,

and fometimes the amufement of fifhing, to which he was

much attached. When he had any treatife for publication,

he always went to London, to attend to the printing him-

felf. He was an able mathematician ; but his ftyle as a

writer is not adapted to fmooth the path of fcierxe for be-

ginners. His works, which are very numerous, are row
chiefly fuperfeded by olher and more popular writers, who
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have had the better art of facilitating the (Indies of yoimf
p-rforiR, bv a more agreeable ftyle, and an e.iiicr method of

dcmonllration. His '• Treatile oa Mcc; auie»" it lhat

which is now heft known, and to which reiertnce u more
frequently made than co anv of his other works.

EMF.RSTORFF, in Geography, a town of Geimany,
in the archduchy of Aoftria, feaicd on the Danube ; 6 mile*

abovj Crems.

EMERUS, in Botany. See Corosilla, fpecie* I.

EMERY, Stimingd, Wem. in Mineralogy. Its colour

is greyilh-black or blu^tfh-grey. It occurs maflivt and dit-

feminatcd : when in mafs, it is generally er.crtifted with

magnetic iron ore, pyrites, and mica ; the latter fubftance

frequently penetrates the whole mafs. giving .k, when
broken, a Silvery appearance. It poffeffes a ftliftenmg or

glimmering lullre. Its fracture is riin^grained untveo, paffing

into fphntery. In-bardnefs it is about equal to Adamantine
fpar, cutting flint and rock-cryftal with great eafe. It is

heavv. and not very eafiiy trangible. When moll free from

iron, it confifts, according to Tciinant, of

Sdex - - 3.4
Alumine - • 92.

Iron • - 4.6

When highly impregnated with iron, this ingredient

amounts to about 56 per cent.

Emery is procured from the iflands of the Archipelago,

efpecially from Naxos ; alfo from the neighbourhood ot

Alocer, in Eltremadura, in Spain. Much ot the emery ufed

in France is imported from the iflands of Guernfey and

Jerfey, in the Bntifh channel. It is alfo found at Ochlen-

kopf, in Saxony, in beds of talc and tteatite.

This mineral is largely ufed for cutting and polifhing, by
lapidaries and workers in glafs and metal. The mode of its

preparation is very fimple. Being pulverized in an ,

mortar, it is carefully wafhed over, and thus feparated into

five or fix different degrees of finenefs, according to the

work in which it is to be employed.

EMER-YAPAR, in Geography, a town of Afia, in

Thibet ; 17 miles from Cha-tcbeou.

EMESA, Emisa, Emiffa, or £tne/ut, in Ancient Geo-

graphy, an ancient city of Syria, iituated on the eaftern

bank of the Oror.tes. between Apamea and Laodicea Ca-

biofa. During the trouoles which agitated Syria, this city

was feized by an Arabian, named Sampfkeramu3, who, ai-

fuming the title of king, held Emeia and its fmall territory,

undillurbed by the Scleucids, eogaged in more impoitant

concerns. He left two ions, Jambhchus and Alexander ;

the former of whom fucceeded bis father, and was much
attached to the Romans. In the civil wars of Rome, he

took part rlrft with Cilar againft Pompey, and afterward*

with Antony againft Ottavianus. After the victory gamed
by the latter at Actium, Antony, dreading his concurrence

with other princes in lavourot the conqueror, and upon t..

fufpicion, having got him into his power, cauled him to be

put to a moll cruel death. Upon his death, Antony be-

itoived the kingdom on bis brother Alexander, who, con-

tinuing faithful to htis benefactor in his greatell diftrtfs, was
taken priforier by Oftavianus, and not only deprived of hi

kingdom, but carried in triumph to Romet
and afterwards

put to death. His fon, Jarnblichus II., was favoured by

Oetavianus, and reftored by him to his father's kingdom,
' after he had remained for fome time in a ftate of exile. He
had fome fucceffors, who fupported the dignity of tins

faiali kingdom ; but the laft of its king*, whole name is re-

I corded
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corded in hiflory, was Azizus, who, falling in love with

Drufilla, the filler of Agrippa Minor, embraced the Jiwilh

religion, in order to marry that princeis, This fmall king-

dom was afterwards, as we may prcfnme, feized by the

Arabians; for we find that, fome years after, it was pnf-

fefled by the Ituueans. Emefa was the birth-place of the

emperor Heliogaba'us ; and it was one of the cities in which

the Romans planted colonies. It is now called Horns ; and

though formerly a llrong and populous city, it is at pre lent

only a large ruinous town in the pachalic of Dnmafcus,
containing not more than 2000 inhabitants, partly ('recks

and partly Mahometans. An aga refides here, who hold;,

a9 a fub-rcnter of the pacha ofDamafcus, the whole country

as far as Palmyra. The pacha himfelf holds this farm, as

an appanage deriving immediately from the fultan. Hama
and Marra are held in the fame manner; and thefe three

farms pay 400 purfes, or joo.ooo livres (about 20 000/.),

but they produce nearly four times that fum. Yolncy's

Travels in Egypt an.'! Syria, vol. ii.

EMETICS, in Mulhhie, from ipkw, 1 vomit, thofe fub-

fiances which excite vomiting, or caufe the ftomach to rejeft

its contents upward?.

Medicines of this clafs have been employed, for the pur.

poTe of clearing the flomach, from the earlied ages to which

any authentic records of practice extend. In the time of

Hippocrates, indeed, the ufe of emetics feems to have been

very general, not only as a remedy in difeafes of fome feve-

rity; but as a popular expedient for relieving flight indifpo-

fition, efpecially the occafional derangements of the organs

of digedion, brought on by indulgence in eating and drink-

ing. H'ppocratcs even recommends them to the healthv as

a prefervative ; and he has dated many precepts with refpeft

to the proper times for adminillering them, in conjunction

or alternation with fading, bathing, exercife, &c. under

various circumdances of health and difeafe. See his treatife

on Diet, book iii. and elfewhere. Yet it mult be remarked,

that the catalogue of emetic fubllances in the pofleffion of

the ancients was very imperfeft, in comparifon with our own ;

and confilled either of uncertain and almoft inert articles, on
the one hand, or of fevere and rather unmanageable fubllan-

ces on the other. Hippocrates prefiribed powdered hyfTop

in about a gallon of water, a9 a vomit for corpulent men,
with the addition of a little vinegar and fait; it was to be
drank at firll gradually, and afterwards more quickly.

Celfus hashkewife detailed a fet of rules, relative to the

life of emetics, among the means of reducing the habit, if

too plethoric. He fays, " emetics are more ufeful in the

winter than in the fummer, becaufe in that feafon there is

more phlegm, and a greater heavinefs in the head. They
are of no advantage to thofe who are flender, or who have

a weak domach ; but are ufeful to plethoric, and bilious

people, whether they have fuffered from repletion, or have

their digedion impaired. For if they have taken more than

the digcllive power ie able to concoft, they ought not to

rifle the danger of its corrupting; and if it is already cor-

rupted, it is proper to expel it in the mod expeditious way
poflible. Hence, when any perfon is attacked with bitter

eructations, together with pain and weight in the region of

the domach, let him immediately refort to a vomit. Tt is

aifo proper for thofe, who have a fenfe of heat in the bread,

a frequent (pitting or naufea, or a noife in the ears, or hu-

mour in the eyes, or a bitternefs in the mouth," &c. "I
grant," he obferves farther, "that emetics fhould not be

taken for the fake of indulging a luxurious appetitf
; but

that they are advantageous in fome firms of dileafe, I know
from experience: I admonilh thofe, however, who with to

enjoy good health and attain old age, not to make a daily

ufe of them. Tf any one wifhes to vomit after taking food,

he fhould firft drink warm water only, if he vomits eafi'y ;

if with fome difficulty, he fhould add a little fait or honey
to the water: but he that intends to vomit in the. morning,
fhould drink mulfe (a mixture of wine and honey,) or eat

hyffop, or radilh, and then drink warm water, as has been
a'ready diretlcd. All the other fubllances, which the an-

cient pbyficiane prefcribed, are injurious to the domach. If

that organ is weak after the vomit, a little food ffrnuld be
taken, of a proper kind ; and if the fauces have been much
irritated, three cups of cold water may be drunk. He who
has ufed a vomit, if it were in the morning, ought to take a

walk, then anoint, and afterwards fup ; but it alter fupper,

he fhould bathe on tSe following day, and fweat in the
bagnio : he will do well !.*> make the next meal flight, and
that of roaded meat, with audere and unmixed wine, dale
bread, and food of the dried kind." He concludes with
thisobfervation: " he thatchufes to vomit twice in the month,
will find it more advantageous to do it for two days fuccef-

fively, than if he were to repeat it on the fifteenth day;
unlefs this in'ermiflion fhould occafion a weight at his bread."
De Mfdicii a lib. i. cap. 3.

Thefe ftatements (hew, that the ufe of emetics conftitnicd

a part of that regimen, among the ancients, in which more
of their time was occupied, and more attention bedowed,
than the moderns in this country are accullomed to give to

the lubjeCt. They alfo reforted to vomiting, as a remedy-

in fevers, and other difeafes. See Celfus, lib. iii. cap. 7.

And emetics, as well as purgatives, were employed after the
termination of fevers, upon theoretical principles, to eva-

cuate the remainder of the morbid matter, after its virulence

was fuppofed to be fubdued by concoftion. In the ufe of
purgatives, we find fome remains of this theory among the
people, as well as among the ignorant part of the profeflion,

even at the prefentday. Hippocrates feems to have believed,

that this remnant of the morbid matter, like a piece of
leaven, if retained after the crifis, was the occafion of the
return of the difeafe. " Qua; per morbus pod judicationem in-

tusrelinquuntur, morborum reverfiones faciunt." Aphor. 12.

feft. ii.

The direft effeel of an emetic is the evacuation of the
contents of the domach. Hence the principal pupofe, for

which it may be ufed, would feem to be the removal of
morbid or noxious matters from that otgan ; whether con-
fiding of its own fecreted juices, in a difeafed condition of
indigedible food, either from quantity or quality, of poi-

fons, or of other noxious fubftances, which may have been
fwallowed. Hence the vulgar refort to emetics on every
occafion of what is popularly called a " foul domach," or
of " bile on the domach." Thefe conditions are prefumed
toexid, when fuch fymptoms as the following are prefent:

when there is a want of the ufual appetite, or, in addition
to that, a loathing of food ; or, when, after food, or during
the time of its digedion, an uneafy fenfation of fultnefs,

weight, and didenfion is felt in the domach, efpecially if

accompanied with hearcburn, flatulency, and acid or bitter

eruftations ; and to thefe may be added frequent head-achs,
particularly in the morning.

Now, although it cannot be quedioned, that the removal of
the prefent contents of the domach, in fuch cafes, generally

affords more orlcfsrrliel ; it is not the lefs certain, that this

relief is feldom very durable ; for the noxious matttrs are more
frequently to be conlidered as the efFe&s, than as the caufea
of the morbid condition of the domach: they depend mod
commonly on the weaknefs and lofs of tone in the nmlcular
fibres of the ftomach, and the imperfeft fecretion of the
gaftric juice; and thefe, it is obvious, are not to be cured

by
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by vomiting, though their confequcitcs may be relieved by

this for a longer or fhortcr time. On the contrary, there

can be no doubt, that frequent vomiting renders the ftomach

kfs able to retain, what is thrown into it, and to weaken its

powers of digeftion. " They are unhappy," lays Dr.

Cullen, " \\ho truft to this mode of relief, and have- there-

fore frequent recenrfe to it ; fur I am certain, fr.-.m much
experience, that frequent vomiting hurts the tone of the

itomaeh, and often makes the fymptoms of indigeftion re-

cur more frequently and fooner than they otherwifc would

have done." Treatife on the Materia Medica, vol. ii.

P' 4&5-
The fame author remarks, that the effects of vomiting,

and the degree of diftafe that required it, are commonly

judjed of by the vulgar, and often by phyficians, though

"not always fairly, by the appearance of the matter thrown

up- For example, there is commonly thiown up a confi-

derable quantity of vifcid maeus ; and to this the lymptoms

of the difeafe are frequently imputed. " It if, indeed, pol-

iible," he adds, " that an unufual accnmulatiorof mucus ill

the ftomach may be the caufe of want of app-tite, and other

fymptoms of indigeftion, but not always fo juitly as might be

imagined. Tne mucous follicles of the ftomach conltantly

pour out a considerable quantity of this matter ; a confider-

able quantity is to be found in the Itomachs of the molt

healthy perfons: and the experiments of M. Senac fhew,

that tfrere is always a confiderable quantity of it in the

mucous folhcks, which may very readily be fqueczed out

very cqpioufly in vomiting. It is not, therefore, to be judged

that the quantity, and even a large quantity, thrown up by

vomiting, had either previoufly exiitcd in the cavity of the

itomaeh, or that fuch 3 mucus had been the caufe of the

morbid fymptoms, indicating therefore the repetition of

vomiting. It has been upon cccafions of this practice, that

I have k< own repeated vomiting, not only to give no durable

relief, but rather to increafe the fuppofed caufe."

The evacuation, however, oceafioned by an emetic, is not

confined txclufively to the ftomach ; the upper part of the

inteltines, namely, the duodenum, and even part of the iPtum,

is commonly evacuated at the fame time. The periftaltic

motion of the alimentary canal may proceed either down-

wards or upwards ; and when the action of any part of it is

directed in one way, the next adjoining portion foilows in

fome degree the fame direction. Whence, in vomiting, as

the periftaltic m-ition of the ftomach is directed upwards, io

the motion of the duodenum, is directed in the lame way,

and it pours its contents into the ftomach; from which it

will appear that a confiderable portion of the upper part of

the mteftincs may be evacuated. The mc'.t clear proof of

this inverted motion of the duodenum, in vomiting, is, that,

efpecially ater repeated vomiting, a quantity of bile is poured

into the ftomach, and is in conlequence thrown cut by the

mou'h. This frequent appearand may depend entirely upon

the quan'ity of bile for the time preftntif. the duodenum; but

it probably extends farther. In the action of vomiting, as the

contraction of the diaphragm and of the abdominal mufcles

concmsatthe fame tirre, the whole vifceraof the abdomen

are ftrongly prtffed : this prefTure rnuft affect the g;-U bladder

and the biliary ducts, and occafion them to pour out their

contents very largely, which, being thrown into the ftomach

from the duadeputn, may be ejected by vomiting. It is com-

monly fuppifcd, indeed, by the vulgar, that the blie thus

thrown up exifted Drevioufly in the ftomach, and in fome in-

stances it may have been fo : but it is more probable that it

had been brought from the duodenum, and even from the gall-

hlnddcr and biliary ducts in the way juft explained. For

bad the bue been previoufly lodged in tbe ftomach itfclf, it

tit have appeared in the fii ft vomitings, a: well ac in the

lalt ; but it happenr., in almoft all inftancci, that the bile is

thrown out by the mouth only after repeated vomitings, and
after repeated {trainings in the organs employed in

that aa.

Dr. Cullen attributes feme good effect to tie rriffnre on
the liver and abdominal vifcera, juft alluded to, in < tviating

the ftagnali ins which are liable to occur in the ;'; Rem of (he

vena poridrum, and which lay the foundation of "UftiDate dif-

eafes. He affirms, that he knows no means of exp'c'itirg

the circulation in the liver fo powerful as that of vomiting.

Other writers have expreffed an opii.ioii of the advantages

derived from this mechanical preffure ;.nd cot.quaffation of

the vifcera of the abdomen, it. exciting the nufeoteric cir-

culation, as well as that of all the glands, and confequer'.Iy

in favouring :.;.<: aiding all their fecretions. (See Dr.
ergfll; J)e emeticorurr ufu, &c. Cullen, lor. cit. p. 46S.)

Dr. Cullen, however, confiders the effects of this mechanical
compreffi. n ar.d motion as moft evident in the vifcera of the

thorax, efpecially in promoting expectoration : hence the

utility of vomiting in cata-rhal aff ctions, more particularly

the chronic catarrh of old people. He alfo allow s that it may
be ufeful in many cafes of piilmur.sry confumption ; but
juilly adds, that we cannot, cither from theory or cxp.-ri-

ence, find any reafon to bciieve that frequent vomiting ii

adequate to cure that difeafe.

There is aifo another indirect action of vomiting, which
is beneficial to the fyftem, arifirg from the fympithy be-

tween the ftomach amd the fkin. This fympathetic con-

fent between the veffels of tkefkin and of the ltorrach is very

great, inforr.uch that the fevtra! fiateF of each may be com-
municated to thofe of the other.. Thus, wetting the fkin

relieves third, as was proved by Capt. Bhgh and his party
;

and in the fame way the action of an emetic excites particu-

larly the action of the veffels on the furface of the body ;

and this action is excited by dofes of thefe medicines, which
are not fufficicnt to excite vomiting. Hence mod of the

fubftances employed as emetics are capable of exciting

pcrfpiratior. We are difpofed to believe that a fimilar fym-
pathy, between the itomaeh and the veffels in the cells of the

lungs, is the caufe of the utility of vomiting in producing

expectoration, rather than the mere mechanical preffure of

the lungs.

The action of vomiting, when exciteJ rather brifkly, by
the general Ihock or eonquaffuion of the whole frame,

affects the nervous fyftem at large as a ftimulant. In

this way the utility of an emetic, in the comnv.ncemer t

of a continued fever, Is partly to be accounted for. Dr.
Cullen, indeed, attributes the advantages of vomiting ia

that cafe to the relaxation of the fpafm of the extreme

veffcis in the fkin, according to his theory of fever; t:rd

partly, perhaps, the operation may be accounted for in this

way: but it is to be remarked, that other expedients, which
have nothing in common b':t the general fhock wh ch they

occafion to the nervous fyftem, alfo contribute to cut fhort

or to alleviate fever, under the fame circumftances ; a brifk

purgative, for example, cold affufion, or the fhower-bath, i:c.

It is alfo obfcrved by Dr. Frthergill, who afcribes con-
fiderable effects to ihzjlimukr.t operation of emetics, that,

in fpafmodic diforders, ar.d feveral others of the nervous
kind, which feem to arife principally from the torpor and
languor of the digeftive organs, emetics are often of cff-n'.ial

benefit. He mentions Chorea, or St. Vitus'^ Dance, cer-

tainly not the leaft obftinate of Mrvous complaints, as often

relieved by emetic-.

The fame celebrated phyfician cautions us particularly

respecting the administration of emetics to thofe who are of

4 plethoric
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plethoric habit, or who labour under clifeafrs, in which ge-

neral orl >cal plethora in prefent. If the fymptoms, in fiu;h

cafes, indicate the propriety of employing emetics, blood-

letting ought, in his opinion, to precede their nle; for there

5a danger, led in the temporary convulfion of draining to

\omif, the di't-nded wll'.ls (hould be ruptured, or the blood

'"be carried with too great force, or in too great quantity,

lo parts where the re fi (lance of the veflcU is too weak to

withftand it. Tims, if the vctTcU of the head (hould give

way, a fudden and Fatal apoplexy may be brought on
; if

thole of the lungs (hould be ruptured, a fpitting of

blood, followed by a flow, but not lefs fatal confumption,

may be induced, or limilar mifchief may be oCcafioned in

other vifcera. (Loc. citat.) In cafes, However, in which

thefe plethoric difeafeg are to be fulpefled, the prudent

practitioner will, cv.-;i after blood letting, confider emetics

as inadmiflible, unlefs the nrcsffity of immediately emptying

the ftomach of its contents be great and prclTiug.

The occfion, on which fuch a necellity is the mod ob-

vioufly paramount to all other confiderations, is when poi-

fon has been recently fwallowed. In this cafe, the greatell

ri(l< is from the operation of this fubflatice on the ftomach,

a r d therefore the moll expeditious means of inducing vo-

miting are to be adopted. If the poifon be of the vege-

table narcotic fpecies, fnch a9 opium, it often fo completely

paralyz-s the mufcular fibres of the llomach, as that ordinary

emetics have no power to excite its a&ion. The white

vitriol, or fulphate of zinc, operates in general almod inftan-

taneoufly, efpecially if fwallowed with a large quantity of

water. When this has failed, we have known a few grains

of the blue vitriol, or falphat of copper, diiTolved in warm
water, given with fuccefs, where opium had been fwallowed.

A Ibrong infufi in of ipecacuanha, drank copioufly, has fome-

limes effectually emptied the ftomach under fimilar circum-

ftances.

In a fit of inebriety, when vinous or fermented liquors

have been drunk to the extent of inducing a date approxi-

mating to apoplexy, the fated, perhaps, and bed mode of

emptying the poifon from the ftomach, confids in pouring in

warm water as copioufly as it can be fwallowed ; fince it at

once dilutes the inebriating liquor in the ftomach, and

therefore diminishes its effects, and urges the ftomach to

expel it. See Drunkenness.
Although emetics have been found to be beneficial in the

eariv ftages of all fevers, as already mentioned, vet we mult

not here omit to notice their peculiar good tfTedls in the

fcarlet fever, as obTerved by Dr. Withering. (See his

Treatife on the Scarlet Fever ) This fact, indeed, had

b*en pointed out by Tournefort (in his voyage to the

Levant, torn, i.), and other writers; but Dr. Withering re.

commends vomiting, repeated according to circumftance?, as

the motl efTential remedy for this difeafe, " In the very

firft attack," he fays. " a vomit feldom fails to remove the

difeafe at once. If the poifon has begun to exert its effects

upon the nervous fyllem, emetics ftop us further progrel ,

and the patients quickly recover. If it has proceeded (till

further, and ocoafi' t)ed that amazing action in the capil-

laries, which exills when the fcarlet colour of the f!;:n lik-s

place, vomiting never fails fo procure a refpite to the

anxiety, the faintnef*, and delirium." Dr. Willan alfo

fpraks highly of the utility of emetics in fcarlet fever, with

fore ihro;;t, bul ha', not found it neceffary to repeat them fo

often as Dr. Withering advifd. Tieatife ou Cutaneous

Difeafe?, ord. j'.

Emetics are iometimes ufeful in afthma, an! in hooping-

cough, probably upon the fame principle as in chronic ca-

tarrh, before noticed. They have been faid alfo to afliit in

V»i. XIII.

forwarding a gall-done through the duflo into the intefline*

as well as an urinary calcuius from the kidney to the blad-

der, through the ureter, by the mechanical agitation ot the

body, which they occafion. But their operation m link

way muft be very feeble and uncertain, a id may do injury,

when the calculi are large or angular. Sydenham employed
ftrong emetics as remedies for dropfy ; but they generally

purged alfo, to which operation their good efliils. when
they did prove beneficial, muft be the rather attributed.

The catalogue of medicines poiTe fling an emetic power,

which were in ufe among the ancients, although fufflciently

ample, contained, as we have already faid, fubflacces either

of feeble and uncertain action, or of acrid and violent qua-

l'ties. The he'ltbore was fomctimes (atal. Even Syden-
ham complained in his time, that an emetic fubltance, which

was " fafe, and at the fame time tffecluai," was a defide-

ratum in the Materia Medica. His adlive emetic con-

fided of the crocus metallorunt, as it was then termed, or

crocus antimomi, (a preparation made by deflagrating the

fu'phurated antimony with an equal weight of nitre,) which
being foluble in any acid, was molt uncertain in its operation,

as it depended upon the quantity of acid with which it

met in the ftomacb. The ipecacuanha root appears to af-

ford that fubftance to us, which was a defideratum in the

time of Sydenham.
We may, with Dr. Fothergill, confider emetics under

three heads, the very mild, the moderate, and the ftrong or

dradic; not to mention the irritation of the throat with a
ftatherj the exercife of fwinging, failing, or whirling round
certain objc&s of fight, &c. which are not reforted to as

remedies. Among the mildcd means of exciting vomiting,

is filling the ftomach fuddenly with a large quantity of

liquid ; fimple warm water is generally fufficient for the pur-

pofe ; but its operation is aided, when other fubftances of

little power are combined with it : thus, infulions of green

tea, of chamomile flowers, the carduus benediclus, broths,

&c. may be employed for this purpofe. Again, when it

might not be proper to give an emetic fubftance, in furh a
dole as might of itfelf excite vomiting, by the afuftance of
copious draughts of warm water, fmall dofes may ferve the

purpofe of evacuating the ftomach, and even ot obtaining

the other effedls to be derived from vomiting.

The moderately aftive emetic fubftances are thofe which
are at prcfent in general ufe; namely, the ipecacuanha, aid
the tartar emetic, or tartrite of antimony, in fmall dofes

;

and alfo fome other fubftar.ces, when much diluted with

warm water, which might be of too inflammatory a nature

if given alone, in fuch quantity as to produce vomiting;

fuch are, an infufion of the root of horfe-radrlh, or a tea-

fpoorfnl of muftard as prepared for the table, fome prepara-

tions of the fqni;l, the afarum, &c. The ipecacuanha was
rirft introduced as a remedy for dyfentcry ; but it is now
afcertained that its utility in that difeafe depends upon iu
purgative quality.

The metallic falts formed with fulphuric acid arc aclive

emetics, and may be arranged in the itrongtft ordraflic

clafs. The lead violent of thefe is the white vitriol, or ful-

phate of zinc, wnich has been chiefly employed r.n account

of the
- fuddennefs of its operation, when poifenous matters

have been taken into the ftomach : but, iu Older to render its

eflcci:; certain, the dole mull generally be large, and if it is

not thrown out again immeJiaeely, it is apt to continue a dii-

agreeablc naufea, or even a vomiting, longer than is niccfTai y.

Dr. Collen fays* " I find that the purpofe of this medicine

(that is, a fudden vomiting) may commonly be obtained by
employing a large dofe of ipecacuanha, either in powder or

in the wine; and by following this fusn afur with a large

,1. drauglr.
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draught of warm water impregnated with chamomile, or

rather with what is more at haiid, a tea-fpoonful of table-

muftard ; the bufinefs may be commonly very effectually

executed."

The preparations of mercury are feldom employed as

emetics. The fulphat, or turpeth mineral, has been chiefly

ufed, but h* operation is violent.

Dr. Darwin obferves, that " the quantity of the dofe of

an emetic is not of fo great confequence as of other medicines,

as the greatelt part of it is rejected with the firft effort. All

emetics are faid to act with greater certainty when given in

a morning, if an opiate had been given the night before.

For the fenforial power of irritation of the ftomach had thus

been in fome mtafure previsufly exhautted by the ftimulus

of the opium, which thus facilitates the action of the emetic

;

and which, whc» the dofe of opium has been large, is frequently

followed on the next day by fpontaneous ficknefs and vo-

mitings, as after violent intoxication." Zoonomia, part 3.

art. v. 2. 1.

Emetic Powder, called alfo powder of Algarolh, from

the name of i's author, is a precipitate of antimony ; or but-

ter of antimony fweetened and foftened by repeated lotion6.

See Antimony.
Emetic Tartar, is now called Antimonium Tartarifatum.

See Antimony.
Emetic Wine, vinum antimonii, is only white wine,

wherein i. infufed fome glafs of antimony. See Anti-
mony.

Small dofes of emetic wine have been recommended as

deobftruent and fudorific in flow fevers, in many chronical

difeafcs, and efpecially in an obftinate rheumatifm. See

Medic. Elf. Edinb. abr. vol. i. p. 170. and Huxham,- Obf.

de Aere & Morb. epidem.

EMETZ, in Geography, a town of Ruffian Siberia, in the

government of Toboilk ; 28 miles W. of Ifchim.

EMEU, in Ornithology, the common name of the CafTo-

wary, a large bird of the oftrich kind.

EM1LE, in Geography, a fmall town of France, in the

department of the Seine and Oife, chief place of a canton

in the diftrict of Pontoife, with a population of t8oo indi-

viduals. The canton contains 20 communes and 13,843 in-

habitants, on a territorial extent of 127^ kiliometres.

EMILI, Paul, in Biography, a mudern hiflorian, was

born at Verona. In Italy he obtained a great character,

and was brought into France by tbe cardinal de Bourbon, in

J487, who patronized him till his death. After this he was

obliged to teach the languages for a fubfiftence. He under-

tookto write the hiftory of France, for which he was rewarded

with acanonryin the cathedral of Notre Dame. This hiltrry

he brought down, in ten books, from Ptiaramond to the 5th

year of Charles VIII. ; it was pubhlhcd at different times;

and likewife altogether at Paris in the year 1539, and has

been feveral times re printed and tranflated into foreign lan-

guages. His flyle is pure, but fometimes too conciie, and

even bordering on the oblcure ; he is nevcrthekfs to be re-

garded as the full writer who gave to French hillory a jull

form and method. He died at Paris in the year 15^9,

leaving behind him a very excellent character : his morals

were as pure, as the language adopted in his works wa6chafte

and elegant. Bayle.

EMILION, Saint, in Geography, a fmall town of

France, in the department of the Gironde, near the river

Dordogne; fix miles E. of Libourne, remarkable for the

excellent wine which grows in its neighbourhood.

EMILIU3, Anthony, in Biography, profeflbr of hiftory

in the univerfity of Utrecht; was born Dec. 2cth, 1389, at

Aix la Chapelle, where his father had retired for the fake of
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hit religion. He received the early parts of his education in

his native country, and finifhed his claffical fludies at Doit,
under the famous Gerard John Voffius : he then went to

Leyden and other univerfities, and fpent fome years in foreign

travel. On his return to his native country he fucceeded

Voffius as rector of the college of Dort, and fome time after

he went to Utrecht to cxercife the fame office, where he was
afterwards elected to the profefTorfhip of hiftory, an office in

which he continued till his death, November 10th, 1660.

His lectures, for more than twenty-fix years, were taken from
the annals of Tacitus. He pnbhfhed, about the year 1651,

a collection of Latin fpeeches and poems. Bayle.

EMILLAGUE, in Geography, one of the Pclew ifiands.

EMINENCE, a little hillock, or afcent, above the level

of the adjoining champain.

Eminence is alfo a title of honour given to cardinals.

The decree of the pope, whereby it is appointed, that the

cardinals fhould be addrtffed under the quality of eminence,

bears date the 10th of January, 1630. They thin laid

afie'e the titles of illuflrijfimi, and reverendijfimi, which they

had btfote.

The grand matter of Malta is likewife addreffed under the
quality of eminence.

The popes John VIII. and Gregory VII. gave the fame
title to the kings of France. The emperors have hktwife-

borne it.

Eminentijfimus, the fuperlative of eminent, bath
#
of late been

attributed to the cardinals.

EMINENTIAL Equation is ufed by fome algebraifls

in the invefligation of the areas of curvilinear figures ; for

a fort of artificial equation, containing another equation

eminently. Hayes Flux. p. 97.
EMINENTLY, Eminenter, in the Schools, is ufed

in contradiftinction to formally, and in the fame fenfe with
virtually, viz. to denote that a thing pofTefles, or contains,

any other in a move perfect or higher manner than is required,

to a formal poffeffion thereof.

Thus an angel is faid to have prudence eminently ; as he
has it in a higher and more perfect degree than it is in man,
in whom it is formally.

For one thing to contain another eminently, there are

ufualh/ required two conditions. 1. That the containing-

be of a more excellent nature than the contained. 2. That
the lefs excellent be fome way contained in the more excel-

lect ; viz. either as in its productive caufe, or by fome
fimilitude, or as to the manner and order of acting, &c.
EMIR, a title of dignity, or quality, among the Turks,

and Saracens, attributed to fuch as are relations or defend-
ants of their great prophet Mahomet.
The word is Arabic, and literally fignifies/>r/»rir. It is

formed of the verb "1£K> amar, which is originally Hebrew ;

and in both thefe languages fignifies to fay, and to command.
This is a title given to all the nobility of the firfl rank hi

the empire of the Mogul and in Tartary. The plural of this

term is " Omra."
The emirs are held in high veneration, and have alone

the privilege of wearing a green turban. On the borders
of the Holy Land there are feveral emirs fovereign princes

;

as the emir of Gaza, and the emir of Terabea, over whom
the grand fignior has but little authority. The title emir,

at fiift, was only given to the caliphs : in Perfia they were
alfo called emir zadeb, q. d. prince's fon ; wheDce by ab-
breviation of emir, they formed mir ; and of emir zadeb,
mirza. In after times, when the caliphs had aflumed the
title of fultans, that of emir remained to their children, as

that of Csefar did ameng the Romans.
At length, the fame title of emir came to be attributed

1 to
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to all who were judged to defcend from Mahomet by his

daughter Fatimah, and who wear the green turban.

Emir is alfo a title, which being joined to fome other

word, frequently denotes an office or employ ; as the emir

al omera, commander of commanders, who, in the time of

tin- caliphs, was chief of the councils and armies.

The appellation emir is alfo applied by the Turks to all

viziers and bafhaws, or governors of provinces. (See

Bashaw, &c.) Add, that emir ahhor, vulgarly imrahor,

is mailer of the borfe to the grand feignior.

Emir alem, vulgarly mirahm, ftandaid-bearer and director

of all the ftandards of the empire.

Emir bazar, the provoit, or fuperintendant of the mar-

kets, who regulates the prices of provifions.

The emir hagge, or had), denoting pilgrimage, or prince

conductor of the pilgrims of Egypt to Mecca, is balhaw, or

pacha of Damafcus. See Caravan and Damascus.
Emir al mnjlc'un, or emir al moumenin, i. e. commander of

the faithful, or the believers, was a title affirmed by the Al-

moravidesand Almohades, who reigned in Africa and Spain.

Enm-Bacba, in Geograj&f? z town of Afiatic Turkey,

in the province of Natolia; So miles W. of Tocat.

EMISSARIA, in Anatomy, are the veins which pafs

into the (kullfrom the external parts of the head, and termi-

nate in the finufes of the dura mater. Thefe openings are de-

fcribedin the article Cranium. The veins are fometimes

called after Santorini, an Italian anatomilt. See Veins.

EMISSARIUM, in Antiquity, a fluice, or drain, to draw

off the water ufed in watering gardens, fields, &c.

EMISSARY, formed of e and milto, q. d. I fend out, a

truity, dextrous, able perfon, fent fecretly, to found the

fentiments and views of another, to make him fome pro-

pofal or overture ; or to fprcad reports, watch the aftions,

motions, and countenance of a contrary party or perfon, in

order to m?ke advantage of them all. See Spy.

The leaders of parties have abundance of emiffaries

employed in their fervice, who inform them of what

paffes every where, that they may take their meafures ac-

cordingly.

EMISSION, the aft of throwing, or driving a thing,

particularly a fluid, from within, outwards. Th e ancients

took viiion to be performed by the emiffion of vifual rays

from the eye.

But the term emiffion is chiefly applied among us to the

expulfion or ejaculation of the feed.

Emission of Heat.—All the heat we experience in the

world is derived from three fources ; -viz.. from the fun ;

from compreffion, which comprehends collifion and friftion
;

and laltly, from the decompofition and compofition of bodies.

It is hardly to be doubted, that the emanation of heat from

the fun, like the emanation of light from the fame fource, is

not conftaiitly the fame ; and it is recorded in hiftory, that

at certain times the light of the fun has been obferved to be

pale, or lefs bright than ufual ; and had the thermometer

been in ufe amongll the ancients, it would probably have

been obferved that the dimnefs of light was accompanied

with a proportionate diminution of the ufual heat ; for thefe

alterations, as far as we can conjeftore, feem to depend

upon the fize of the fpots which cover the furface of the fun

at different and uncertain times.

The direft rays of the fun on the fame part of the fur-

face of the earth, are more or lefs hot according tQ thet'uue

of the year, the clearnefs of the atmofphere, the ilate of

the wind, and the colour or other quality of the fpot upon

li tlii y fall. On this ifland, in the fummer feafon, the

direct rays of the Inn fcldom raife the thermometer to 1
10

'

But iii Other chr.iat. , especially within the tropics, they
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raifi- it much higher ) fometimes as high as I fo°. We mud
not, however, believe the lhange accounts of their nulti.ig

lead or firing gun-powder ; for thole rays cannot produce
any fuch effeft, provided they are not concentrated, or
affifted, by artificial means.

It is not on account of the fun'6 being nearer or farther

from us, that we receive much more heat at one time of the
year than at another ; for the difference of its diftance is too
fmall to produce any fenfible effeft; norisit owing to the fun's
emitting more calorific rays at one time of the year than at
another. But we receive more heat in fummer than in

winter, iff, becaufe the fmi being nearer to our vertex, or
to the zenith, in the former, than in the latter feafon, its

rays have a (hotter way to pafs through the atmofphere,
and are of courfe lefs ohftrufted by it. And the fame
caufe renders the fun's rays hotter about the middle, than at
the commencement or the clofe of the fame day : 2dlv, we
receive more heat when the fun is higher, becaufe in that
cafe a greater quantity of its rays fall upon any given por-
tion of the furface of the earth ; than when it is lower, and
its rays come in a direftion more oblique ; and, 3dly, be-
caufe in the fummer feafon the fun remains longer above
the horizon than in winter.

With refpeft to the caufe of the emiffion of heat from
the body of the fun, we cannot pretend to have the lead
knowledge. It is generally fuppofed that the fun is a body
of fire ; but it is impoffible to fay, whether it is an aggregate
of caloric, independent of other matter, or a compound
body undergoing a gradual decompofition. It was,* fome
time ago, alfo fuppofed, that the fan emitted only rays of
light, and that the aftion of thofe rays upon terreftrial

bodies, extricated the heat from the latter. But the recent
difcovery (made by Dr. Herfchell.) of the calorific rays of
the fun fuffering a different refraction from that of its lu-

minous rays, befides other confederations, renders this fup-
pofition vain. Excepting from the fun, no fenfible degree
of heat is derived from the moon or from any other celettial

objeft.

The immediate production of heat by the other means
that have been mentioned above, viz. by compreffion, colli-

fion, friftion, compofition and decompofition of bodies,
arifes either from the caloric being fqueezed out of a body,
like water out of a fpunge ; or from an alteration of the ca-
pacities of bodies for containing heat. We (hall endeavour
to illuftrate thefe proceffes.

I. Experiments (hew, that when a certain fubftance is

compreffed into a narrower fpace, a quantity of heat comes
out of it, and is communicated to the furrounding bodies.
On the contrary, when a certain fubftance is expanded into
a larger fpace, it abforhs a quantity of heat from the fur-
rounding bodies ; for thefe bodies are cooled in confeqnence
of it. Thus, if you wet your hand, and thenexpofe it to
the ambient air, the water, in the aft of expanding itfelf into

the form of vapour, abforbs a quantity of heat from the
hand, which is thereby fenfibly cooled. If, by means of a
condenfing engine, air is compreffed in a proper veffel, heat
is extricated from it ; and if the operation be perform &
quickly, a quantity of heat will be emitted, which i» fuffi-

cient to fct lire to tinder, and other light combufhhle
bodies. When the (team of water is condenfed, heat is de-
pofited by it upon thofe bodies which are in contact with it.

Wood rubbed againlt wood, or againft any hard body
;

metal rubbed againlt metal, or againlt any other hard bo
in fhort, folid bodies rubbed or knocked againft eacli other,
are thereby heated, often fo far as to become red-hot.

By this means, heat may be produced whci- these is no
oxygen, fo that in thofe cafes it cannot be derived from the

L 2 '.lecompolitioii
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decompofvtkm of that air. This has made fomc pcrfons

fnfpeft that heat 16 not the cff.it of a fubitanee

tailed caloric ; hut that it is only a peculiar movement of

the particles of bodies. The molt (hiking experii

lative to this fubjeft were .r..ide by count Rumford (Phil.

Tranf. for 179S. p. i.) He took a cannon, not yet bored,

having a projection of two feet beyond its muzzle, a part

which is ufually cad with the piece, in order to infure the

folidity of the metal throughout, by the preffure which its

weight occafions. This piece was reduced to the form ot a

cylinder, joined to the cannon by a finaller neck, and

a large hole was bo'.cd in it : the whole cannon was

then made to revolve on its axis by means of the force of

horfeS] while a bi borer was preficd againlt

the bottom of the hollow cylinder, by a force equal to

about io.ooolb. avoirdupoife ; the furface of contact if

the borer with the 1 the cylinder being about tuo

fquare inches. This apparatus was wrapped up in flannel,

when its temperature was about *>
' In half an hour,

when the cylinder had made 960 turns, the horfes being

flopped, a mercurial thermometer was introduced into a per-

foration in the bottom of the cylinder, extending from the

fide to the axis, and it Hood at 130', which count Rumford

confiJers as exprefling very nearly the mean temperature of

the cylinder. The duft or fcales, abraded by the borer,

weighed only 837 grains, or about j^th of the whole

.'it of the cylrodi r. In another experiment, the cylin-

der was furrounded by a tight deal box, fitted with collars

of leather, lo as to allow it to revolve freely, and the inter-

val between the cylinder and the box was filled with 19

pounds of cold water, which was excluded from the bore

of the cylinder, by oiled leathers fixed on the borer ; and

after two hours and a half the water was made to boil.

Hence count Rumford calculates that the heal produced in

this manner, by the operation of friction, was equal to

that of nine wax candles, each three quarters of an inch in

diameter, continuing to burn for the fame time.

Reafoaing upon thefe refults, count Rumford thinks,

that the heat, thus produced, cannot be extricated from the

bodies concerned ; and he is led to afk " What is heat ?

—

Is there any fuch thing as an igneous fluid ?—Is there any

thing that can with propriety be called caloric ?"

He then fays, " We muft not forget to confider that moft

remarkable circumftance, that the fource of the heat gene-

rated by friction, in thefe experiments, appeared evidently

to be inexhaujlibh.

« It is hardly neceffary to aid, that any thing which any

infulated body, or fyftem of bodies, can continue to furnifh

without limitation, cannot poffibly be a material fulflance :

and it appears to me to be extremely difficult, if not quite

impoffible, to form any diitinct idea of anything, capable

of being excited, and communicated in thefe experiments,

except it be motion.

" I am very far from pretending to know how, or by

what means, or mechanical contrivance, that particular

kind of motion in bodies, which has heen fuppofed to con-

stitute heat, is excited, continued, and propagated, and I

mall not prefume to trouble the Royal Society with mere

conjectures."

It muft, however, be confidered, that there is no friction

which does not produce compreflion ; viz. a contraction of

the bulk of the bodies concerned, at leaft for a time ; and

therefore that the caloric is forced out of the bodies them-

felvesj and, being communicated to the furrounding bodies,

produces the ufual figns of heat. It is a ftrong corrobora-

tion of this affertion, that fubftances, which are not com-

preffible, are not heated by mechanical force j thus, a flint

will only be broken, but a piece of tbfi metai will be heat,

cd, by the ftrokes of a hammer. Thus, a'fo, you may
place any weight upon a quantity or ithout altering

its temperature, becaufe the comprefTibihty of water is next

to nothing ; but if you place an additional weight upon a

quantity of air ; the bulk of the air will be contracted, and'

its temperature will be railed.

By about 15 or 23 fmart and quick flrokes of a bamnvr
on the end of a foft iron rod of about a quarter of an inch in

diameter, placed upon an anvil, an expert blackfmith

render that end of the rod vifibly red-hot ; and the f

the iron is, the quicker the effect will take place. But the

production of vivid red [parks from a piece of fteel, whea
(truck againlt the edge of a flint, is a phenomenon not lefs

curious. Thefe particles arc [craped eff by the flint, and

are of courfc compreffed fo as to become
" One of the moft remarkable circumftauces, attending

the production of heat by friction," fays Dr. Young, " is

the difcovery ofprofeflbr Piftet, that it is often much more
powerfully excited by foft fubltanc harder ones.

In making fome experiments in a vacuum, in order to ex-

amine how far the prefence of air might be concerned in

the effects of friction, he accidentally h.terpufed fume cotton

between the bulb of his thermometer and the cup, which

was fubjefted to the friction of various fubftances as it rc-

J ; and he found that the foft filaments of the cotton

excited much more heat, than any other of the fubftances

employed."
II. When a body heated above the actual temperature of

the atmofphere, is placed amongft other bodies, the fuperfiuous

heat of the former is communicated to the latter ; for there

is no known body that can effectually intercept the tranfi-

tion of heat from one fubftance to another. But there is a re-

markable phenomenon attending the communication of heat,

which is neither very obvious, nor eafily obferved. This i3,

that in the diftribution of heat amongft a variety of fub-

ftances, fome bodies abforb more of it thaft others, though

they be all placed exaftly in the fame fituation ; hence dif-

ferent bodies are faid to have different capacities for ab orb-

ing heat. (See Heat, Specific Heat, or Specific
Caloric.) So that if a certain quantity of heat is com-
municated to a mixture of equal weights of water and of

mercury ; the water will imbibe a much greater (bare of

that heat than the mercury, and yet both will appear

of the fame temperature.

Now it has beer, found that by mixing certain bodies to-

gether, their capacities for abforbhig heat is diminiihed ;

therefore they part with a portion of their heat, which is

of courfe communicated to the furrounding bodies. Thus,
when a pint of fpirit of wine is mixed with a pint of water,

the mixture grows feniibly hot, becaufe their capacities tor

containing heat are diminiihed in confequence of their ac-

tion upon each other. And it is to be remarked that

whenever heat is emitted in the aft of mixing fluids, as in

the above-mentioned example of water and fpirit, or of wa-
ter and fulphuric acid, &c. a concentration of bulk takes

place ; thus the above mixture of a pint of water with a

pint of fpirit will be found to mcafure lefs than two pints.

In combuftions, the heat which is firft communicated by
the contact of an ignited body, or otherwife, decorapofes

part of the combuftible body, and of the furrounding oxy-
gen air, which produces more heat, and this decompcies
more of thofe bodies, and fo the comhuftion proceeds

and continues as long as there are combuftibles and oxygen
air ready for the procefs. See Excitation of heat.

Emission ofLight. The perception of objects, which we
receive through our fight, is ebtained by the iatermediation

of
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erforTKlliing, wluch we call Tttht, Hence the blind inn II judge

of tljc prefence of particular objects, by means of the found,

cr the fulfil, or the touch, &c-. but not by the means of light,

In fhort, light doea not fenfibly affect any other part of our

bodies, befides the eyes. It follows then, that foructhing

limil pals between any object we fee and our eyes, but con-

cerning this fomethirig we hive no certain knowledge. A
variety of conjectures and hypothefes have been offered

;

but of thele hypothefes two only may deferve our attention,

Dcfcartes, Huyghens, and others, thought that a fubtile

fluid was difperled throughout the univerfe ; that the lumi-

nous bodies, fuch as the fun, the flars, alighted caudle, &c.
put that fluid, not in a progrefTive, but in a certain vibratory

motion ; (fomewhat like the motion which is communicated
to the air by fonorous bodies ;) and that this motion, being

communicated to the nerves of our eyes, rendered the

luminous objects perceptible to us. Newton and his follow-

ers fuppofe that light is a real emanation from luminous

objects ; viz. that a lubtile fluid, confifting of certain

peculiar particles of matter, proceeds from the luminous

bodies; and by entering our eyes, excites in us the feafation

of light, or the perception of lumir.ous objects. A variety

of facts and coniiderations feems to render this Newtonian
hypothecs of light by far the mod probable of the two.

See the article Light.
Admitting then Newton's hypothefis, feveral coufe-

quences, which naturally depend upon it, demand a parti-

cular illullration ; viz. this emiflion of light mufl coniift of

particles ; thofe particles mufl have a very minute, but
determinate, fize ;—they muft be at certain diftances from

each other ; mull move with a certain velocity, and rr.uft

have a certain momentum. Several remarkable difcoveries

that have been made in aftronomy, and in other branches of

natural philofophy, enable us to determine the above-men-

tioned particulars, not with abfolute precilion, but within

certain limits of probabilty. The facts upsn which this

probability refts, are as follows.

If a fmall hole be made in a fcreen, and the fcreen be
placed before our eyes, as about the diftance of five or fix

feet ; and if a luminous body, as a red-hot coal, be repeat-

edly paired before that hole, on the other fide of the fcreen,

we muft naturally perceive the hole luminous at intervals of

time. But if the interval of time, during which the coal is

not before the hole, be lefs than the tenth part of a fecond,

then the hole will appear conftantly luminous, exactly as

if the red-hot coal were held fteadily before it. This (hews

that the impreffion of light upon our eyes continues a

certain time after the removal of the luminous objects.

This is alfo the reafon why, when a flick with a lighted

extremity is quickly turned round in a circle before our

eyes, we perceive an uninterrupted luminous circle.

Ttie duration of the impreffion of light upon our eyes is

longer or (horter, according as the object is more or lefs

luminous ; fo that the impreffion is proportionally ftrong.

See the article Vision.
Aflronomers have obferved, that the eclipfes of the

fatcllites of Jupiter appear to take place fooner than the

time which is determined by the tables of their motions,

when the planet is nearer to us j and later when that planet

is farther from us. Hti.ce it is naturally conjectured, that

light moves progrcflively, and equally; viz. that it employs

a certain time in gojng through a certain fpace ; and this

conjecture is corroborated by other aftronomical observations.

The calculations, which have been made upon thefe ap-

pearances, fhew that light moves at the altonifhing rate of,

at leaft, 170,000 miles per fecond; fo that in its motion

from the fun t» u?, light employs ahout 8j rniuutts,

If a fmall hole be made in .1 fcreen, and feveral perfont

are Gtuated on one fide of the fcreen; every one of them
looking through that hole at a different object placed 011

the other fide of the fcreen ; it is evident that the various

ftreams of light from thofe objects to the eyes of the ob*-

fervers, mull pafs through the fame fmall hole in different

directions, and without difturbing each other, at leaft in

an obfervable degree. This thews, that the particles of
light muft be fo very fmall, and fo diftant from each other,

as not fenfibly to obftruct each other's paffage through a

very narrow aperture.

• In fome experiments (rather imperfect) which were made
by throwing the focus of a concave mirror upon the

extremity of a very delicate beam, which was nicely fuf-

pended, a flight motion was thereby communicated to the
beam ; whence it was deduced, that the light thus collected

had a fenfible momentum. From the weight of the beam,
and from the motion which it had received from the impulfe

of the light (upon the fuppofition that its motion was oc-

calioned by it) ; alfo from the above-mentioned velocity

of light ; it was calculated, that the quantity of matter,

which was contained in the light which was thrown upon
the end of that beam, during one fecond of time, and which
was collected from a reflecting lurface of about four fquare

feet ; amounted to no more than one twelve hundred mil-

lionth part of a grain. (Prieftley's Hill, of Light, Vi-
fion, &c. per. vi. feet. i. chap. 3.) Thefe facts, joined to

our daily_ experience, feem to authorize the following con--

clufions.

1. Since every phyfical point of a luminous object may-

be feen from every point of an immenfe fpherical fpace

which furrounds it, when no opaque body is interpofed, ic

follows, that the ftreams of light, which proceed from all the
points of vifible objects, and move in all manner of direc-

tions, are pall all conception. If this be alleged as an oh- -

jection to Newton's theory, the leaft reflection will fhew,

that it offers an objection equally great, if not greater, to

the other hypothefis that has been mentioned above ; but
the following reafoning will, in great meafure, clear the dif-

ficulty with refpedt to Newton's hypothefis.

2. It has been mentioned above, that the impreffion of
light remains a certain time upon our eyes, and (in the ex-

periment with the red-hot charcoal) it has been fhewn to

remain about one-tenth part of a fecond ; but fuppofe it to

remain only during the loodthpart of a fecond. Then it

is evident, that if 150 particles of light be emitted in a fe-

cond from a fingle point of a luminous object, as from a
point on the furtace of the fun ; .thefe particles will be more
than fufficient to give our eyes an uninterrupted vifion of
that point ; yet flill thefe particles, on account of their im-
menfe velocity, may be more thin 1000 miles dillant from
one another, and, of courfe, may leave room enough for

millions of other particles to paft in all directions. Canton'a .

Calcul. Ph. Tr. vol. 58:

3. The wafle of the fubftance of aluminous body, arif- •

ing from the emiflion of light, confidering the minute na-

ture of its particles, is very trifling, even with refpedt to

the fun, which has been the great fountain of light during

fo many centuries. Dr. Prieltley, alluding to the above-

mei t oned experiment, where an impulfe was communicated .

to beam by concentrated light, fays, " Now the light in

tl Jt experiment was collected from a fnrface of about tour

quare feet, which reflecting only about half what falls upou
it, the quantity of matter contained in the rays of the iuu,

incident upon a fquarc foot and half of furface
1

, in one fe-

cond of time, ought to be 110 more than the twelve- hundred

millionth part of a grain. But the denfity of light at the

furface
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furface of the fun is greater titan at the earth in the propor-

tion of 45,000 to I ; there ought, therefore, to ifTue from
oi.e fquare foot of the fun's furface in one fecond of tirr.e,

in order to fupply the wafte by light, one-forty thoufandth

part of a grain of matter; 'hat is, a little more than two
grains in a day, or about 4,752,000 grains, which is about

670 pounds avoirdupois, in 6000 years." Hilt, of Light,

&c. p. 390.

4. In confequence of the motion of light, it is evident,

that if a luminous body were fuddenly placed in the hea-

vens, at the fame diflancc that the fun is from us, we could

not poffibly fee it before the lapfe of 8|- minutes. Alfo,

when we behold a celeflial object, vc do not fee it exactly

in the place where it actually ftands ; but we fee it in the

place where it Hood fome time before.

5. Light moves in ftraight lines, as long as it goes

through the fame uniform medium, or through a vacuum.

6. When we direct our eyes towards certain polifhed

furfaces, we frequently fee in them the appearances of ob-

jects, which are fituated in places quite different from thofe

in which we fee them. In this cafe the rays of light com-
ing from thofe objects fall upon the polifhed furfaces, and

from them they are rejleded (that \%,fent back) to our eyes.

Thofe objects then are faid to be feen by reflected light,

aid the furfaces in which their appearances are feen are

called the re/lecling furfaces. Indeed, every body which

does not itfelf emit any light, (as is the cafe with all thofe

which cannot be difcerned in a dark room,) are feen by re-

flected light ; for the light which is emitted from the fun,

from a candle, from a fire, &c. falls upon thofe bodies, and
is from them reflected to our eyes ; but that light is re-

flected irregularly on account of the inequalities on the fur-

faces of molt bodies ; fo that though all bodies which do
not fhine of themfelves, are leen by reflected light

; yet

they are called reflectors, or are faid to have reflecting fur-

faces, only when thofe lurfaces are fmooth and polifhed, in

which cafe they reflect the light regularly, fo as to repre-

fent the images of other objects, that are placed before

them. See Reflection of Light.
7. In its paffage from one body into another, or from

a vacuum into any lubftance, and -vice verfd, light is often

bent in its direction ; and that bending is called the refrac-

tion of light. Sec Refraction o/"Light.
8. Light is likewife bent in its direction, when it paffes

clofe by the furfaces of bodies ; and this bending is called

the injlcBion of light, which fee.

The fources of light are various, but they may be com-
prifed under the following enumeration.

1. The celellial bodies, which fhine either by their own
light, as the fun and the ftars ; or by reflected light, like

the moon and the fatellites.

2. The aurora borealis, and other meteors, whofe na-

ture is not as yet diftinctly known.
3. Bodies that are in a ftate of comlujlion, and emit heat

as well as light.

4. The eUclriral light ; and,

5. The phofpberefcent bodies, of which theie are feveral

fpecies, viz. 1. The phofphorus properly fo called, which
is considered as an elementary fubftance. 2. The living ani-

mals which have the property of mining in the dark, fuch

as glow-worms, lantern-flies, &c. 3. Thofe bodies which
abforb light when expofed to it, and then emit it in the

dark ; fuch are feveral precious Hones, calcareous bodies,

Canton's phofphorus, the Boloniau (tone after due prepa-
ration, &c. 4. The bodies which emit light when they
are heated to a certain degree ; fluoric ftones, feveral mar-
bles, calcareous earth, &c. have this property. 5. The

fubftances which emit a light either quite white, or tinged

with different (hades of red or blue, by attrition ; viz by
being rubbed or ftruck againll each other. Mod Hones of

the filicious kind poffefs this property. 6. And lallly ;

thofe bodies which emit light without any fenfible heat,

whilft they actually are under a ftate of decompofition ; and
of this fort are molt animal matters, and fome vegetable

fubftances, efpecially rotten wood.

The doubtful nature of the ignis fituus, orjach-a-lanlrrn,

may perhaps alfo be reckoned amongft the phofphori.

See Aurora Borealis, Electric light, Meteors,
Phosphorus, Phosphorescent Bodies, and Ignis
Fatuus.
EMITES, in Natural Hijlory, a name ufed by fome

authors for the chermitcs, a beautiful fpecies of white mar-
ble, of which the tomb of Darius, and many other of the

great works of antiquity, were made. It was valued foi

its fine poiiih.

EMLY, in Geography, a village of the county of Tippe-
rary, province of Munfter, Ireland, the fee of a bifhop ;

which was united to Cafhel in 1568. It is 15 miles W.
from Cafhel.

EMLYN, Thomas, in Biography, an eminent noncon-
formift divine, was born at Stamford, in the county of Lin-
coln, in the year 1663. His parents, though accuftomed
to attend the religious fervice of the eftablifhed church,
thought fo favourably of the principles of the Proteftant

diffenters, that they determined to educate their fon for the
miniftry among perfons of this defcription. Accordingly-*

he was placed for academical inftruction in the year 1 67 8,

under the care of Mr. Shuttleworth, who refided at Sulby,
near Welford, in Northamptonfhire. In the following year
he was admitted at Emanuel college, in the univerfity of
Cambridge ; but afterwards returned to Mr. Shuttleworth,

under whofe tuition he remained for four years. With a
view to the enjoyment of fuperior advantages, he removed,

in 1682, to the academy of Mr. Doolittle in the vicinity of

London, and in this fituation he diligently availed himfelf

of the collateral means and opportunities of improvement,

afforded him by an accefs to books, and intercourfe with
literary perfons ; and made fuch improvement in the know-
ledge, connefted with his profeffion, that he was en-

couraged to commence the exercife of his profeflion in

December, 1682. His mind, at this early period, dif-

dained the fhackles of eftablifhed fyftems of theology ; and
he determined to inquire freely, and to exercife, indepen-

dently of the controul of authority, the right of private

judgment. It was favourable to his future improvement,
that he was not under a ncceflity of immediately connecting

himfelf with a congregation, and of devoting his whole time
to necefTary preparation for the public fervices of his pro-
feflion. In the year 1683, he became chaplain to the

countefs of Donegal, and accompanied her to Belfaft in

Ireland, where he had a liberal appointment, and was
treated with refpeCt and kindnefs. The countefs married

fir William Franklin, a gentleman of confiderable property
in the weft of England, who offered our young divine a

valuable living in that country ; but not approving the
terms of minifterial conformity, he declined the acceptance
of it. His fentiments, however, were fo liberal, that he
regularly attended the public fervices of the eftablifhed

church, and was himfelf attended in the evening, when he
officiated in the countefs's hall, by the minifter of the parifh,

with whom he cultivated an intimate acquaintance. He
likewife occasionally officiated in the parifh church, having-

obtained, without fubfeription, a licence to preach from
the bifhop of the diocefe. At this time he vifited Dublin,

and
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and his fervices were To acceptable to the congregation, of

which Mr. Daniel Williams and Mr. Jofeph Boyce were

pallors, that he was afterwards induced to fettle among
them. In the mean while a variety of circumftances oc-

curred in the agitated ftate of the north of Ireland, and the

domeltic difunion of the family of his patronefs, which

rendered it expedient for Mr. Emlyn to remove to England.

Accordingly in the year 1688, he came to London, where

he renewed his acquaintance with Mr. (afterwards Dr.)

Daniel Williams, who had relinquifhed his paltoral connec-

tion with the congregation at Dublin. As he paffed to and

fro from Ireland to London, he was accuftomed to preach

in feveral pari Hi churches ; and at Liverpool in particular,

-where he had accidentally officiated, his preaching was fo

much approved, that upon the deceafe of the pariih minifter,

whofe place he had fupplied, feveral of the inhabitants ex-

prefled their wifhes, that they might be allowed to procure

for him the living. But this offer, however refpedtful on

their part, his principles would not permit him to accept.

In 1689, Mr. Emlyn, being altogether unemployed, was
invited by fir Robert Rich, one of the lords of the admiralty,

to hisrefidence near Beccles in Suffolk ; and he was induced

10 officiate to a difTenting congregation at Loweftoff, where

he continued about a year and a half; though he declined

complying with their invitation to undertake the pafloral

office. The liberality of his fentiments and conduct, during

his abode in this place, ferved to promote a perfect harmony
between the members of the eftablifhed church and the

diffenters. Here he became acquainted with Mr. William

Manning, a refpeftable non-conformilt minifter in the neigh-

bourhood ; and their mutual intercourfe led them both to

adopt fentiments, with regard to the doctrine of the Trinity,

in vindication of which Dr. Sherlock's treatife had juft ap-

peared, very different from thofe which they had hitherto

entertained. Mr. Manning became a Socinian; but Mr.
Emlyn adopted what has been generally called the Arian

opinion, believing the pre-exiftence of our Saviour, as the

Logos, and that by him God had created the material

world. To this opinion he adhered through life. Upon
the abdication of king James II., the turbulence of Ireland

in fome degree fubisded ; and Mr. Boyce urged Mr. Emlyn,
to join him in the paftoral care of the difTenting congrega-

tion in Wood flreet, Dublin. After much previous deli-

beration, he accepted the propofal, and, in 1691, removed

to Dublin. Here he foon acquired diftinguifhed reputation

as a preacher. His difcourfes were rational, perfuafive, and

pathetic ; his voice was clear and ftrong, and his delivery

Signifiedand graceful; the devotional fervices were conducted

with great propriety ; controverfial fubjects were avoided
;

and all the private duties of a Chriftian paftor were dif-

charged in an exemplary manner. In 1694, Mr. Emlyn
married Mrs. Eflher Bury, a widow lady, with a handfome

jointure ; and he was thus enabled to maintain a refpedtable

appearance. After confiderable hefitation and fufpence,

he determined, when a proper occafion offered, to avow his

opinion concerning the doctrine of the Trinity. But before

the formal execution of his purpofe, he met with various

domeftic troubles. In 1701, he loft both his fon and his

wife ; the latter affliction deeply wounded his feeling, and

led him to that admirable train of meditation, which is pur-

fued in the funeral fennon preached on the occafion, and

which was printed under the title of " Funeral Confola-

tions." Soon aft' r he was bereaved of his wife, and whilft.

his mind was in an unfit ftate to encounter new conflicts,

his opinion concerning the Trinity became the fubjedi of

lnveftigation. Dr. Cummins, a phyfician of Dublin, and a

naemLi-'r of his congregation, communicated his fufpicions to

Mr. Boyce ; and they determined to apply to Mr. Emlyn
for a declaration of his real fentiments. Having explicitly

avowed his opinion, that the God and father of Jefus Clirift

is alone the Supreme Being, and that the fon derives his

excellence and authority from him, he offered to withdraw
quietly from the congregation, and thus to prevent the dif-

turbance that was likely to enfuc. But this pacific meafure
was unfatisfadtory. Mr. Boyce, in a manner that reflects

difgrace on his memory, brought the matter before the
Dublin minifters, who, after a candid declaration of his

fentiments on the part of Mr. Emlyn, immediately forbade
him to preach any more. His congregation, during this

precipitate courfe of proceedings, was never confulted on
the occafion. Mr. Emlyn avowed his fentiments to the
deacons and principal managers of the church ; and after

relpedtfully acknowledging their kiudnels to him, requefted

his difmiffion. The conduct of his accufers was the caufe
of much furprife and concern to the congregation, and Dr.
Cummins himfelf regretted the part which he had acted.

However, it was at length determined that Mr. Emlyn
fhould retire for an interval to England; and fuch was the
violence of the Dublin minifters, that, notwithstanding the
great inconvenience and expence, to which he was conftrained

to fubmit, two of their number were deputed to "charge
him not to preach any where when he went thither."

Thefe perfecutors followed him with their letters of accufa-
tion to London, and endeavoured to deprive him of the
benefits of that candour and charity which he experienced
on his arrival. Whilft he remained in London, he publifhed
a fhort account of his cafe ; and after an abfence of 10 weeks,
he refolved to return to his family in Dublin. In order to
obviate the prejudices that were entertained againft hw
perfon and doctrine, he wrote his " Humble Inquiry into

the Scripture account of Jefus Chrift, or a fhort Argument
concerning his Deity and Glory, according to the Gofpel."
He then determined to return to England ; but his purpofe
was prevented by the perfecuting fpirit of his enemies, who
obtained a fpecial warrant from the lord chief juftice to feize

our author and his books. At firft the chief juftice refilled

bail ; but afterwards allowed it, when two fufficient perfons
became bound in a recognizance of 800/. for Mr. Emlyn's
perfonal appearance. In the next term the grand jury found
a bill againft him, in which he was indicted of blafphemy.
The trial came on in June 1703 ; and it was conducted in

a manner no lefs difgraceful and tyrannical than the pro-
ceedings of a board of popiih inquifitors. The jury were
intimidated to deliver their verdict, and to bring in the
defendant guilty, for which fome of them afterwards ex-
prefTed their concern. After the verdict was pronounced,
the attorney-general moved, that the author might have the
honour of the pillory ; but fentence was deferred till the
laft. day of the term. In the mean time Mr. Emlyn was
committed to the common gaol. Mr. Boyce now began to
relent, and ufed all his intereft to prevent the palling of the
cruel fentence threatened by the attorney-general. Mr.
Emlyn alfo, in deference to the advice of his friends, wrote
a letter to the lord chief juftice, which was indited with a
fpirit, and in a ftyle which ought to have influenced his
mind. When he appeared to receive judgment, one of the
queen's council moved that he fhould retract ; but Mr.
Emlyn would not content. The lord chief juftice, therefore,
feutenced him to fuffer a year's imprifonment ; to pay a fine

of 1000/. to the queen, and to lie in prifon till it fhould be
paid ; and to find fecurity for his good behaviour during
life. He was given to undcrftand, that though the pillory

was due to his crime, this punifhment was not inflicted, as

he was a man of letters. After fentence was pronounced,

he
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"h: was led- round 'the four courts with a paper on his breaft,

to be expofed. For more than a quarter of a year, be v..s

kept a clofe prifoner in the undcr-lherifT's houfe ; and after

tlie expiration of this term be was hurried away to the com-
ii on gaol, whi re he lay among the prifoners in a clofe room,
tiller] with fix beds, For about five or fix weeks ; and then
he ! upon his petition, "by habeas corpus, to the

Mai : account of hie health In this prifon be
"wrote, in 1704, a treatife, entitled " General Remark on

"Mr. Boyci '

.

' cation of the tnie Deity of our Bleffed

'Saviour." In this Mate of imprifonment, he remained u til

the month of July 1 705, vifitcd by few of his former friends,

a- d altogether neglected by bis favage brethren, the Dublin
minifters. Mr. Boyce, indeed, fhould be excepted ; and
to his zealous and repeated felicitations, to the generous
interference of Thomas Mtdlicote, clq., the humane inter-

71 :n ion of the duke of Ormond, and the favourable- report

of the lord chancellor, that the exorbitant fine pa(Tcd upon
him was illegal, bis releafe from confinement was owing.
T>\ their exertions the fine was reduced to 7c/., which was

Uy paid into her majefty's exchequer; but the arch-

tiilhop ot Armagh, the queen's almoner, who had a claim

of 1 s. in the pound upon the whole fine, infilled on the

whole fum, nor would be extend bis charity to a con-

scientious fufferer till he received 2c/. by way of compofi-
tion for the 50/. to which the fentence entitled him.

"During Mr. Emlyn's confinement in the Marfhalfea, be
conftantly preached on fundays to fome of the imprifoned
debtors, and feveral of the lower clafs ot bis former hearers.

Koon after his releafe Mr. Emlyn removed to London,
v.hcre he preached once every fuuday to a fmall congrega-
tion of perfons of fentiments iimilar to his own, but with-

out receiving any falary. Attenrpts were made to reftrain

him by Charles Leflie, the famous non-juror, and alfo by
the lower houfe of convocation, but bv the moderation
of archbifhop Teirifon, and the interference of govern-

ment, they were unfuccefsful. Mr. Emlyn's congregation

gradually declined by the death of his hearers, and was at

length diffolved ; upon which be retired to obfeurity, and
employed himfelf in vindicating, by various publications,

the principles he had ado; ud,- and the caufe to which be

was devoted. One of his moil elaborate productions was
entitled, " A Vindication of the Worfnip of the Lord Jefus

Chnft, on Unitarian principles," and publifhed in the year

1706. One of bis mo'.l cr.;i - Its was publifhed in

17.0, and was entitled " The Previous Qucftion to the

feveral Qucftions about valid ar.d invalid Baptifm, lay

.Baptifm, occ. confidered, ok whether there beany neceffity,

{upon the principles of Mr. Wall's Hiftory of Infant

Baptifm) for the continual ufe of Baptifm among the

pofterity of baptrfed Chriftians." In 1715, he publifhed

his " Full Enquiry into the original Authority of the

Text, 1 John, v. 7, &e. containing an account of Dr. Mill's

evidence from antiquity, f. r and againft its being genuine,

&c." In this controverfy there appeared, pro & con, fecial

tracts, the titles of which We cannot recite in this place, nor
can we mention the various publications of Mr. Err.lyn on
the fubjeit of the Trinity. In 1719, he publifhed " A true

Narrative of the proceedings of the Diflenting Minifters of
Dublin, againft Mr. Thomas Emlyn, and of his Profecu-

tion, (at fome of the DilTeuters' Inftigation,
|

in the fccular

court, &c." Mr. Emlyn, though himfelf unpopular, bad the

fatisfaction to cbferve, t'.iat the opinion for which he fuf-

fered excited attention, and gained advocates, both in

England and Ireland. Although none of the diifenting mi-
nifters in London could dare to afk him to preach for tbem,
<sceyt Mr. Burroughs, and Dr. James Fofter, he was
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honoured with the crleem -anti friend fhip of many per'

diftmguifheu by their ftation and learning ; and particular;/

by Dr. Samuel Clarke, and Mr. Whifl )i . Upon the death

of Mr James Tierce of Exeter, about the year i 726, it was
propofed to invite Mr. Emlyn to be bis fucceflor ; but h«

wifhed tbem to decline all thoughts of him, as his adva

age, and incr. initios would not permit bin.

accept the office. The gout had much impaired Mr.
Eralyrfs conftitution, and be at length felt a martyr to it,

on the 30th of July, 1743, 1:1 the 79th year of bis age.

A complete collection of Ids works was made in 1746, i

is comprifed in two vols. Svo. ; to- which are added mem
of his life, written by bis fon Sollom Emlyn. His fermoci

are feparately publifhed in one volume.

EMMA, in Biography, daughter of Richard II.

of Normandy, wife of t.thelred king of England, and mo-
ther of Edward the Confeflbr, had a cor.f.derable fhare

of power during her fon's reign. The duke of Kent, who
was jealous of her great afcendancy, and defirous of get-

ting rid of her as a rival, caufed her to be accufed of feveral

high crimes, to which the king her fon too readily liftened,

and not only deprived her of all thofeimmer.fe treafuresavhich

fhe bad amafied, but confined her for life in the monaftery of

Winchefler. Some hiftorians go much farther, andcontend
that (he was accufed of murder, and of incontinence with
the bifiiop of Winchefter, but Mr. Hume confiders fuch re-

ports, and the ftory of her being obliged tojuftify herfelf by-

walking over the nine red-hot plough-fhares, as the inven«

tions of Monks, and propagated for the fake of exciting

the filly wonder of pofterity. Bayie, however, gives full

credit to the facts, and adds that the king, now ftniible of
the complete innocence of his mother, and penitei.t for the

fufferings be had inflicted on her, fubmiuci his back to the

fcourge. Hume. Bayle.

EMMAUS, in Ancient Geography, a village of Paleftine,

60 furlongs N. of Jerufalem ; mentioned, Luke xxiv. 13,
as the place whither two of our Lord's difciples retired on
the day of his rcfurre&ion, ard where he joined them in the

form of a traveller, and demonstrated to them, that the

Mefiiah was to fuffer death and to rife again ; and where he
difedvered himlelf to them at fupper, while be was break-
ing bread. At this place were hot baths ; and a church
was erected on the fpot where Cleopas, one of the fore-men-

tioned difciples, flood. Jofephus in'orms us, that Vefpafian

left 80O foldiers in Judca, to whom he gave this village.

EMMAUS, a city of Judea, 22 miles from Lydda, after-

wards called Nicopolis, .. rent from the \ !'l.i_;c of

Emmaus, though often confounded with it. Mr. Reland
proves thefe to be different places from the teftimonies of
Jofephus, St. Jerom, the Maccabees, and the Talmudifts.

In this Emmaus, or Nicopolis, there were hot baths, in

which, as the tradition of the inhabitants reports, our Lord
warned bis feet, and communicated a healing virtue to them.
Julian, the apottate, from enmity to Chrift, gave orders for

flopping up this fountain.— Alfo, a town near Tiberias, ia

which were hot waters. Jofeph. de Bell. 1. iv. c. I.

EMME, in Geography'. See Emmevthji.
EMMELIA, Ef/fi^na, in Antiquity, a dance peculiar

to tragedy, which had all the gravity and dignity that were
fuitable to the action then reprefenting, and was defigned to

infpire the audience with fentiments of compaffion and bene-
volence for the unfortunate and opprefled, with indignation

againft the guilty, and with the love of virtue, and abhor-
reuce of vice. The happy mixture of noble and elegant con-
cords, together with an exquifile modulation in the action of
the perfonages, denoted by emmelia, is ftrikingly exempli-
fied in that piece of iEfchylus, in which king Priam effers

5 a ranfoni
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a rtnfom for the body of Iiis fon. The chorus of TrojanSi

prostrate with him at the feet of the conqueror of Hector,

Hinl like him uttering, amid their dignified emotions, expref-

fions of grief, fear, and hope, communicate to the foul of

Achilles, and thofe of the fpcclators, the feutiments with

which they are penetrated.

The movements of fuch a dance as this muft have been

very foletnn and majellic, and have bore a great affinity to

the action of an orator ; it was the only one, excepting the

military dances, that had the approbation of Plato. Mem.
Acad. Infcript. vol. ii. p. 160. See Dance.
Emmelia, in Mi'Jic, tuneful founds among the Greeks,

fuch as were lit for melody.

EMMELOORT, in Geography, n town in the north

part of the ifland of Schockland, in the Zuyder fea ; 10

miles E. of Volleiihove.

EMMENAGOGUES, Menagoga, in Medicine, are

fuch fubltances as are underftood to poffefs the power of

exciting the menstrual difeharge in the female fex.

Both the ancient and modern writers on the Materia

Mediea, but efpecially the former, mention a great number
of medicines, to which they attribute this power, and fpeak

of it with considerable confidence. But the articles, to

which an emmenagogue quality has been thus afcribed,

have not fucceeded in the hands of the phylicians of cautious

obfervation in our own times ; fo that it is now generally

admitted, that we are not in po/Teffion of a medicine, which

has any fpecific power in ftimulating the veffels of the uterus.

Dr. Gregory a(ks, in his Lectures, " What effect a medi-

cine, poffeffed of fuch a power, could have upon men ?"

which he feems to confider as an unanlwerable refutation

of the notion of emmenagogues. But may we not equally

difprove the exiltence of a diuretic medicine, by inquiring

what effect fuch a medicine would produce in animals which
have no kidney ? Experience, however, amply corro-

borates the opinion ; and the operation of thofe fubftancei,

which have occasioned the catameuia to flow, is explicable on

other principles than that of a fpecific stimulus to the

uterine veffels. But it is alfo to be remarked, that there is

great room for deception with refpedt to the operation of

medicines, in restoring or exciting the menitrual difeharge
;

and that the fallacious conclusion of " pod hoe, ergo

propter hoc," has given a character of efficacy to many
medicines, (in all departments of practice, but in this moll

eminently,) which in truth poffcis no luch power. The
catamenia frequently appear fpontaneoufly, after long re-

tention or fuppreffion ; and whatever medicine happens to

be under administration at that time gains the credit of the

cure.

There is an error almost univerfally prevalent among the

women therp.felves, and (auctioned bv gofiiping medicaftere,

that the fuppreffion of the menfes is the caufe of almost

every diforder which the female constitution can fuil< i
,

and confequently, that its reftoration, in thefe cafes, is the

rnoft important point to be attended to in their treatment.

Now the converfe of this pof.tion is much nearer the truth.

The fuppreffion of the catamenia is moll commonly the efftti

of a previoufly difordered ftate of the conllitution, and v. ill

be removed, as a matter of courfe, when the health in

general is restored. Hence, fuch a fuppreffion is one of

the fymptoms of almost all chronic difeales, and debilitated

conditious of the body : it is fomctimes the confequence of

the opposite Hate, of a plethoric or inflammatory diathchs.

The remedies therefore, which poflefs an emmenagogue

power, operate indirectly upon the uterine fyflem, through

ih-cts upon the fyflem at large ; and are confequenlly

of opposite qmlitics, as th'-v apply l« two opposite condi-
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tionis of the eonflittition : or, they operate locally upon th«
adjoining parts, and allcc.1 the uterus from its contiguity.
The retention of the catamenia in young women, about

the age of puberty, is generally connected with ixtremr
debility of the fyllem, often with that morbid change of
complexion which designates the grcen-ficknefs, or Chlo-
rosis, which fee. It is in fuch cafes, that preparation*)

of iron, bark, and other tonic medicines, may be deemed
emmenagogues, by reltoring the general tone of the habit

:

the chalybeates have been particularly extolled for their
emmenagogue powers. But in full florid habits, when the
catamenia are iuddenly fuppreffed, laxatives, diaphoretics,
and even blood-letting, moil effectually contribute to reftore

the difeharge. Many other reputed emmenagogues operate
as local stimuli to the contiguous parts : hence aloes, and
other warm purgatives, which irritate the lower portion of
the intestines, have been celebrated for their emmenagogue
powers. Electricity, applied through the pelvis to the
hips and back, has fomctimes been an efficacious emmena-
gogue. Savine, callor, the fcetid gums, the warm-bath,
and pediluvium, may be deemed ftimulants to the uterus, as
a part of the general fyflem : the efficacy of the warm-bath,
or flipper bath, when employed about the expected period
of menstruation, is often very great. Dr. Mead highly ex-
tolled the tincture of black hellebore, which, he fays,

feldom failed in his practice ; and he attributed to it fuch a
stimulative power over the blood-veffels, that when it did
not produce the menfes, he affirms, the blood was driven
through other outlets, as from the nofe, bowels, &c. But
Dr. Home, and many other phyficians, have ufed it largely
in vain. Dr. Home attributes fome powers to the favine,

and much to madder (rubia tinctorum) ; which, however,
has appeared to others to be altogether inert. Cullen
Mater. Mediea, vol. ii. Home Clinical Exper. p. 377.
See Amenorrhoea.
EMMENDINGEN, in Geography, a fmall town of

Germany, in the grand duchy of Baden Durlach, fituated
on the river Eltz, in the diltrict of Hochberg, the neigh-
bourhood of which produces excellent wine ; but it is chiefly
remarkable for a fruitlefs conference, which was held here
in the year 1590, between the Roman Catholic and
Lutheran divines of Germany. Emmendingen is on the
high road from Switzerland to Francfort, on the Mayn.
EMMENTHAL, one of the finefl and richeft valleys

of Switzerland, in the canton of Aarau, deriving its name,
from the river Emme, by which it is irrigated. The prin-
cipal towns are Signau, Trachelwald, Soumifwald, and
Brandis. Its cheefe is known all over Europe under the
name of " tromage de Gruyeres.

"

EMMERAN, S.-.int, formerly a rich imperial abbe
of Germany, in the town of Rutifbon. Its pofleffion

form now a part of the territory of the prince primate of
the Confederation of the Rhine.

EMMERICH, or Emmerick, a fmall town of Ger-
many, in the grand duchy of Berg, fituated on the Rhine,
in the former duchy of Cleves; 9 miles E. of the town of

Clcves, and 24 miles S.E. of Nimeguen. N. lat. Cl° 39'.
It hat a considerable trade with Holland, and was anciently
one of the I f anfeatie towns. Its origin dates from the year
1247, when it was firlt furrounded with Avails.

EMMIELLURE, in the Manege, a kind of composi-
tion of honey, and other ingredients, ufed for fpraius and
fiioulder-fplaitsof horles. See Charge.
The word is French, derived from miel, honey, which a

a part of the compofition.

EMMIUS, Urbo, in Biography, a learned philologifl.

and hifterian, was b<wn in 15-47, at Gretlia, a village in

M EaU
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Eaft Friefland, of which his father was the paftor. In his

ftudies he was diligent and remarkably fucccfsful. His na-

tural timidity and balhfulnefs prevented him from under-

taking the office of minifter; and in 1579, he engaged as

mafter of the fchool of Norden, in Eaft Friefland, which

he conducted with great reputation, till he was haraffed by

bigots for rcfufing to fubfcribe the confeffion of Augfburg ;

and at length not only deprived of his falary, but pro-

hibited from teaching. From Norden he went to Leer,

where he undertook the fame office, to the great injury of

his late fchool. When Groningen aflbciated nfclf with the

United Provinces, and planned the re-eftabhfhmcnt of its

college, Emmms was chofen its diredor, with the full

power of forming fuch ftatutes for its government as he

fhould think proper. In this office he continued 20 years,

when the college was ereded into an univerfity ;^and Em-

mius was appointed profeffor of hiftory and Greek, in

which he gave lectures to a very advanced period of life.

He died at Groningen, in 1625, in the 79th year of his

Bge, highlv refpected by all with whom he waa connected ;

and hisInemory was fo much honoured, that the magiftrates,

to whom he had been an able counfellor on all important

occafions, placed his portrait in the town-houfe. He pub-

lifted many valuable works on hiftory, chronology, and an-

tiquities : among thefe are, "Decades Rerum Fniicarura
;"

" Vetus Grecia illuftrata," in three volumes, which is

highly efteemed as a valuable luminary of the geography,

hiftory, polity, &c. of ancient Greece. It is recorded of

him in his life, that he was fo thoroughly verfed m the

hiftories of all kingdoms and countries, that, at the requeft

of his friends, he could at any time, and without previous

eoniideration, (peak upon the hiftory of all kingdoms and

countries, beginning with any period that might be fixed

on, and give a complete detail of all the places, times, and

circumftances of perfons, as if he had come prepared ex-

prefsly to explain thofe hiftories. Eulogies were pro-

nounced on his memory by Thuanus, Scahger, Douza,

Heinfius, David Chytrasus, and others. By Scahger his

hiftorv of Friefland is called " divine." Bayle.

EMO, or Emo Inn, in Geography, in the Queen's

county, province of Leinfter, Ireland, has been made a

poft-town, and is much frequented by travellers, as a con-

venient ftage. Adjoining it is Emo-park, the feat of the

earl of Portarlington. Emo is 35 miles S.W. from Dub-

lin, and 5 E. from Maryborough.

EMODI Months, or Emodi Mons, in Ancient Geo-

graphy, part of a chain of mountains in Aha. Pliny fays,

that the Eraodu,, the Imaus, the Paropamifus, and the

Caucafus, were conneaed together ;
and that the Serres

inhabited the country beyond thefe mountains. Dionyfius

Periegetcs places the fprings of the Oxus in the Emodian

mountains, and extends tins chain as far as the Eaftern

ocean. The mountains Emodus and Imaus, according to

major Rennell, are the mountains which extend from the

Ganges, above Sirinagur, to Cadimere ; feparating the

dependencies of Hindooftan from thofe of Great Thibet.

This ingenious geographer fufpe&s Emodus and Imaus to

be different readings of the fame name; and Emaus or

Himaus are, without doubt, derived from the Sanfcnt

word Hlmmahh, iignifying fnowy. That vaft ridge bears

the fame name at pr^fent ; and Pliny (1. vi.) well knew the

circumftance. The mountains of Rimola, fo called in the

Lama's map, to which the territories of Napaul extended,

were anciently denominated Emodus; and they are a

continuation of the chain between Taffudon and Pari-

EMODIA, Ai^uti», of «^«, blood, and pfes, tooth, in

EMO
Medicine, a word ufed by fome authors to exprefs a ftupcr

1)1 the teeth.

EMOLLIENTS, are medicines which, when exter-

nally applied, have the power of relaxing or foftening the

fibres, when too rigid. They have all been fuppofed to

act mechanically, but this may be doubted. The coir,-

monett form of emollient is a cata jlafm or poultice of breid
and milk, or other mucilaginous vegetable matter, applied

to the (kin as warm as can be borne without pain. The
relaxation and consequent eafe which warm cataplafms pro-

duce is very great ; but as none of the materials can be
readily abforbed through the cuticle, when unbroken, the

emollient effect has with great probability been attributed

chieflv, if not entirely, to the relaxing clfect of warmth
and moifture upon the extreme veffels of the living furfaoy
unconnected with any luppofed interpofition of moifture

between the moving fibres.

The other clafs of emollients comprehends unctuous bod
of all kinds, when affifted by friction ; and as there is 110 doubt'

of a confiderable abforption taking place in this method, it

is not improbable that the fibres may be actually foftened,

and rendered more flexible by mechanical operation. No
comparative experiments have yet been fairly made to de-

cide whether one unctuous body is more penetrating, that

is to fay, more readily abforbed by the (bin, than another;

fo that, as mere emollients, they all have equal claim to

ufe.

EMOLUMENT, is properly applied to the profits

arifing daily from an office or employ.

The word is formed ot the Latin emo/amentiim, which)
according to fome, primarily fignifies the profits redound-

ing to the miller from his mill; of rne/j, wo/ere, to grind.

The patent, or other inftrument, whereby a perfoti is

preferred to an office, gives him a right to enjoy all the

dues, honours, profits, and emoluments, belonging thereto.

In our law-books, emolument is uled m a fomewhat great-

er latitude, for profit, or advantage, in the general.

EMOTION, va Elocution, a mode of utterance applied

to appropriate paffages ar.d on proper occafions, expreffiveof

difturbance and agitation in the mind of tiie fpeaker, reader,

or reciter, and calculated to produce the like difturbance

and agitation in the minds of the auditors. Under proper
regulation of the judgment, this is one of the higheft graces

of elocutionary expreffion ; nay, fo eminently is it calcu-

lated to produce the effects at which the higheft fpecies of
elocution principally aim, that it may fometimes be faid

moil completely to attain its end, when the judgment of the
fpeaker becomes for a while fufpended, or is at lead fur-

rendered to its influence and domination. By fome, how-
ever, it is difputed whether the elocutionift (efp.cially the
actor) ought really, (for the mod peni-ct production of the
effect defined, ) to be under the politive influence of the emo-
tion exhibited, or ought only to imitate, by the ftrono- ope-
ration of judgment and recollection, fo much oftheactnal
emotion of real life, as appears calculated to excite the
general or particular fympathy delired ; and the writer of
this article remembers an inftance in which a public lecturer

'

was much cenfured by a critical auditor, for having fuftcred

himfelf to be overpowered by his own emotions, in defcrib-

ing the tragical fate of Virginia, under the tyranny of the
Roman decemviri, that the laft fy liable of the fentence "he
faved his honour, but he loft his child," expired in an almoft
inarticulate fob, and the orator, ehoaked with tears, was
unable to proceed any farther- Tne effect produced was
however, the belt anfwer to this hypercruicifm. The orator
had already proceeded far enough ; for although oaeperfon
remained cold enough to csiticile, a fhriek of horror had

8 run
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rnn through the audience, one half of whom had burft into

tears of fympathy, and fome oi whom had actually fwooned

aWay, overpowered by contagious agitation. Sofuperior
is nature ;i,ul reality) to the boalled mcchanifm of fophifti-

cation and art. Art, however, and the fevcrclt cxercile of

iqdgment, are neceffary both to the aclor aud the orator,

(especially to the latter,) in tlie direction and regulation of

thefe emotions; that it may be known when, and how far

they are to be indulged ; t lie cafes being very rare in which
it can be fafe and propcr'to throw the reins on the neck, of
i: eling, and leave it to make its way to the goal, by its own
independent energies. Emotion is partly exprefled by
change of time or momentum, in the action of the organs

of enunciation, aud by different degrees of irregularity in the

fucceffion and proportions of the cadences ; and partly by
the modulations of the voice ; the intonations of which be-

come modified by the different character of the paffion to be

expreffed; while, in fome inilnnces, a tremulous expreffion,

and in others frequent interruptions and abrupt traditions

in the tune, confiderably heighten the effect:. Two things

are principally to be avoided in the purfuit or cultivation of

this excellence; — the unreitricted indulgence of fuch feelings

as might hurry into coarfenefs, indecorous vehemence, or

bombaiLj and that frigid affectation which aims at iiapivffiou

by unnatural or unappropriate tones; extremes, which
though they may extort applaufe from " the unfkilful,"

always difg.uft " the judicious," and difappoiut completely

the legitimate eud which genuine emotion muft have in

view,—the excitement of a correfpondent lympathy.

Ph) iiognomical expreffion, or the play and fympathy of

the features, and the language of gelliculation, mull not be
overlooked: for, as Mr. Sheridan has obferved, it is a pal-

pable " delufion," to fuppofe, " that by the help of words,

aione, we can communicate all that pafles in the mind of

man. The paffiousand the fancy have a language of their

own, utterly independent of words, by which only their

exertions can be manifefted asd communicated." Left, on
Eloc.

In the recommendation ofthefe accompaniments of elo-

cution to any but the profeffed aclor, the profeffor, how-
ever, muft be aware that he has many and obllinate preju-

dices to encounter. The dullnefs and indolence of modern
elocutionifts having confpired, with other caufes, to reduce

almoft all public fpeaking, but that of the ftage, to one

fympalhetic monotony of tone, and look, and attitude, the

fuperftition of criticifm (miftaking fanction for propriety,

andeitabliflied ufage for the law of nature) has raifed a fort

of hue and cry, againft all expreffion of attitude and feature;

as if thefe were mere theatrical affectations and meritricious

artifices.

But this fubjeel will be further purfued under the pro-

per heads Gesticulation and Oratory; for the prefent

it is only neceffary to obferve, that as cflential to the per-

fection ot that particular branch of the art, accompaniments

of gefticulative and phyfiognomical emotion are univerfally

admitted to be legitimate portions of the art of theatrical

recitation, to the judicious application of which the elocu-

tion of the Itage is indebted for a conliderable part of its

effect.

Emotion, in the Theory of the Mind, is applied by Dr.

Cogan (Treatife on the Paffions) to the external marks, or

vifible changes produced by the impetus of paflion upon

the corporeal fyfiem. Thus he diflinguifhes it from paffion,

which denotes the violent impreffion made upon our minds

Ly the perception of fomcthmg very (biking and apparently

intcreftwg, and from affections, which arc applicable to the

J; ft violent, more deliberate, and more permanent imprcffiem ,

l,y wufes which appear fufficiently interefting. The ftrong

impreflion, fays this writer, of vivid fenfation, immedJa
produces a re-aclion, correfpondent to its nature ; eithei

to appropriate and enjoy, or to avoid and repel the exciting

caule. This re-aclion he diitinguifhes by the term emotion.

The lenfible effect produced at the full inftant by the caufe

of the paflion greatly agitates the frame; its influence is

immediately communicated to the whole nervous fyfiem,

and the commotions excited in that, indicate themfelvcs botli

by attitudes and motions of the body, and particular ex-

preffions of the countenance. It is alone by thefe vifible

effects, that the fubjeel is discovered to be under the influ-

ence of any paflion; and it is merely by the particular

changes produced, or kind of emotion, that we are enabled

to judge of the nature of the paffion. Thus, although the

paffion exifls prior to the emotions, yet as thefe are its ex-

ternal iigns, they mull indicate its continued influence as

long as they continue to agitate the fyfiem.

Sheridan, in his "Art of Reading," difcriminates be-

tween ideas and emotions. The former, he lays, denote all

thoughts which rife and pafs in fucceffion in the mind.
Emotions fignify all exertions of the mind in arranging,

combining, aud Separating its ideas, as well as all the effects

produced on the mind itfelf by thofe ideas, from the more
violent agitation of the paffions to the calmer feelings pro-

duced bv the emotion of the intellect and the fancy. Thought
is the object of the one, internal feeling of the other.

That which fcrves to exprefs the former Sheridan calls

the language of ideas ; and the latter the language of emo-
tions. Words are the figns of the one, tones of the other.

Without the ule of thefe two forts of language, it is im-
poffible to communicate through the ear all that paffes in

the mind of man.
EMOY, orHiA-MEN, in Geography, an ifland near the

S.E. coaft of China, within the jurifdiction of the province of
Fo-ken, about 1 5 miles in circumference. The port of Emoy
is properly an anchoring-place for fhips, inclofed on one fide

by the ifland from which it takes its name, and on the other
by the main land ; but it is fo extenlive, as to be capable of
containing leveral thoufand veffels ; and its water isio deep,
that the largeil fhips may lie clofe to the fhore without dan-
ger. About a century ago it was much frequented by
European veffels ; but few vifit it at prefent, as all the trade

is carried on at Canton. The emperor keeps here a gar-
rilon of lix or feven thoufand men, commanded by a Chinefe
general. At the mouth of the road is a large rock, vifible

icveral feet above the furface oi the water; and three leao-ues

from it is a fmall ifland, with a natural arch in the middle
which admits light from the oppofite fide; and hence it ob-
tained the name of the " Perforated ifland." The ifland

of Emoy is particularly celebrated on account of the mag-
nificence of its principal pagoda confecrated to the deity
" Fo." This temple is iituated on a plain, terminated by
the fea on one fide, and on the other by a lofty mountain.
The front of the edifice is i8j feet in length, and its gate
is adorned with figures in relief, the ufual ornaments of the
Chinefe architecture. At tfie entrance is a large portico,
with an altar in the middle, on which is placed a gigantic
llatue of gilt brafs, representing the god " Fo," fitting

crofs legged. Four other llatues, iS feet high, though
representing perfons fitting, occupy the four corners of the
portico. Each of them js fanned from a (ingle block of
fione, and bears in its hands appropriate fymbols; e. g. one •

bears a ferpent in its arms, twilled round its body in feveral
folds ; another has a bent bow and quiver; the two others
prefent, one a kind of battle-axe, and the other a guitar, or
fome fimilar inftrument. Beyond this portico is an outer

M 2 court,
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court, having at its four fides four pavilions, terminating in

domes, and communicating with one another by a gallery.

In one is a bell ten feet in diameter: in another a drum of

enormous lize, ufed by the bonzes for proclaiming the days

of new and full moons. The two other pavilions contain the

ornaments of the temple, and often ferve to lodge travellers,

whom the bonzes are obliged to receive. In the middle of

the court is a large tower, terminating in a dome, with a

beautiful {lone (lair-cafe winding round it. The dome con-

tains a neat temple, the cieling of which is ornamented with

mofaic work, and the walls covered with figures in relief, re-

prefenting animals and monfters. The pillars that fupport

the roof are framed of wood, varnifhed, and on feftivals are

ornamented with differently coloured flags. The pavement

of the temple is formed of finall (hells, prefenting in dif-

ferent compartments birds, butterflies, flowers, &c. The
bonzes continually burn incenfe upon the altar, and keep

the lamps fufpended from the cieling always lighted. At
the extremity of the altar is a brazen urn, which, when

(truck, emits a mournful found, and on the oppofite fide is a

hollow machine of wood, ufed tor the fame purpofe, which

is to accompany with its found their voices, when they fing

in praife of the tutelary idol of the pagoda. The god
" Pouffa" is placed on the middle of this altar, on a flower

of gilt brafs, which ferves as a bafe, and holds a young

child in his arms; feveral idols, which arc without doubt fub-

altern deities, are ranged around him, and atti-

tudes Ihew their refpedt and veneration. Behind the altar

is a kind of library, containing books which treat of the wor-

fhip of idols. Acrofs the court is a kind of gallery, con-

taining 24 ltatues of gilt brafs, reprelenting philofophers,

who were the ancient difciples of Confucius. At the end

of the gallery is a hall, which is the refe&ory of the bonzes
;

and beyond a fpacious apartment is the temple of " Fo," to

which there is an alcent by a large (lone ilair-cafe. This

temple is ornamented with vafes, full of artificial flowers,

and in it are mufical inftruments, fuch as we have already

mentioned. The flatue of this god is feen through a piece

of black gauze, which forms a fort of veil or curtain before

the altar. The reft of the pagoda confifts of feveral large

chambers; the gardens andpleafure-grounds are on the de-

clivity of the mountain, and a number of delightful grottos

are cut out in the rock, and afford an agreeable fhelter from

the exceffive heat of the fun . There are feveral other pago-

das in the ifiand of Emoy ; one of which is called the

" Pagoda of 10,000 ftones," which is built on the brow of

a mountain, in which there is a like number of little rocks,

under which the bonzes have formed grottos and pleafant

covered feats. Grofier's China, vol. i.

EMPALEMENT, or Impalement, a cruel kind of

punifhment, whereby a (harp pale or ftake, isthruft up the

fundament and through the body.

The word comes from the French, empaler, or the

Italian, impalare ; or rather, they are all alike derived

from the Latin, palus, aflake, and the prepoiition in, in,

into.

We find mention of empaling in Juvenal. It was fre-

quently pradlifed in the time of Nero, and continues to be

fo in Turkey.
Empalement, or Calyx, in Botany, denotes the ter-

mination of the cortex, or outer bark of a plant ;
which,

after accompanying the trunk or ftcm through all its branch-

es, breaks out with the flower, and is prefent in the fruc-

tification in this new form. Its chief ufe is to enclofe and

protect the other parts. It has received different appella-

tions, according to the circumftances that attend it ; as

iV* ianthiitm, or flower-cup, Inviluerum, or cover, Amentum>

EMP
or catkin, Spatha, or (heath, Glume, or Iiufk, Calypira, or

veil, and Vofoa, which fee refpedively. See Calyx.
EMPANELLING, or Impanelling, in Law, figni-

fies the writing and entering into a parchment fchedule, or

roll of paper, by the (heriff, the names of a jury fummoned
by him to appear for the performance of fuch public fervice

as juries are employed in. See Jury.
EMPARLANCE, or Imparlance, Interlocutio, or

liccntia loquendi, in Law, a dclire, or petition, in court, of

a day to confider, or advife, what anfwer the defendant (hall

make to the action of the plaintiff.

The civilians call it petitio indueiarum. Kitchen mentions

emparlance general, and fpeeial ; the firft feems to be only

that made in one word, or in general terms without any
fpeeial claufe. This is of courfe where the defendant is

not bound to plead the fame term ; and it is without faving

to the defendant any exception, which is always to another

term. It is granted to the defendant before he pleads by
confent of the court ; to fee if he can end the matter ami-

cably without farther fuit, by talking with the plaintiff:—

a

practice, which is fuppofed (Gilb. Hid. Com. PI. J5.) to
have arifen from a principle of religion in obedience to that

precept of the gofpel " agree with thine adverfary quickly,

whilfl thou art in the way with him." (Matt. v. 25.) It

may be oblerved, that this gofpel precept has a plain refer-

ence to the Roman law of the twelve tables, which exprefsly

direcled the plaintiff and defendant to make up the matter
while they were in the way, or going to the prastor ;

—

in

via, rem uti pacant orato. Emparlance fpeeial, is where the
party requires a day to deliberate, adding thefe words, " Sal-

vis omnibus advantagiis tam ad jurifdi&ionem curiae, quara
ad breve et narrationem."

This emparlance is had on the declaration of the plain-

tiff ; and it is of ufe where the defendant is to plead fome
matters, which cannot be pleaded after a general emparl-
ance. (5 Rep. 75.) This fpeeial emparlance is with a
faving of all exceptions to the writ or count which may
be granted by the prothonotary j or they may be ftill more
fpeeial, with a faving of all exceptions whatfoever, which
are granted at the difcretion of the court. (12 Mod. 529.)

Imparlance is generally to the next term ; and if the
plaintiff amend his declaration after delivered or filed, the
defendant may imparl to the next term, if the plaintiff do
not pay cofts, but if he pay cods, which are accepted, the
defendant cannot imparl. Alfo, if the plaintiff declares

againft the defendant, but doth not proceed in three terms
after, the defendant may imparl to the next term. (2 Lill.

Abr. 35.) If the writ be returnable on the laft day of term,

the defendant is of courfe entitled to an imparlance, but mufi
plead in four days of the next term, provided a rule be given
either in a town or country caufe. On a declaration de-
livered of Hilary, there may be an imparlance to Trinity term,

if the defendant has not pleaded before ; for it is the courfe

of the court to give imparlance or declaration till the day
of pleading. If a writ be returnable in one term, and the
declaration is not delivered before the effoign day of thefcond
term, the defendant is not obliged to plpad in the fame
term, but is entitled to an imparlar.ee. (Impey, K. B.

)

The caufes of imparlance are as follow. The not delivering

a declaration m time is fometimes the caufe of imparlance
of courfe, and where the defendant's cafe requires a fpeeial

plea, and the matter which is to be pleaded is difficult, the
court will, upon motion, grant the defendant an imparlance,

and longer time to put in his plea, than otherwife by the
rule? of the court he ought to have : if the plaintiff keeps
any deed or other thing from the defendant, whereby he is te

make his defence, imparlance may be granted till the plaintiff

delivers
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delivers it to him, or brings it into court, and a convenient

time after to plead. (Hil. 22 Car. I. B. R.) There
are many cafes in which imparlances are not allowed. No
imparlance is granted in an homine rcplcgiando ; or in an

afTife, unlefs on good caufe fhewn ; nor (hall there be an

imparlance in an action of fpecial claufum fregit, though it

is allowed in general aftions of trefpafs. (Hil. 9 W. III.

3 Salk. 186.) Where an attorney, or other privileged

perfon of the court fues another, the defendant cannot
imparl, but mult plead prefently : if the plaintiff fues out
a fpecial original, wherein the caufe of aftion is exprefled,

and the defendant is taken on a fpecial capias, he (hall not

have imparlance, but (hall plead as foon as the rules are out.

(2 Lil. 35, 36.) In cafe of pleadings afterwards, a plea

to the jurifdiftion may not be pleaded after general imparl-

ance. (Raym. 34.) Dilatory pleas cannot be pleaded
after a general imparlance, which is an acknowledgment of
the propriety of the aftion. After imparlance the defend-

ant cannot plead in abatement ; however, if it appear by the

record that the plaintiff hath brought his aftion before he
had any caufe, the court ex officio will abate the writ.

(2 Lev. 197.) Although a fpecial imparlance (hall not

be allowed the defendant without leave of the court firft

obtained (R. E. 5 Ann.)
; yet if the writ be returnable

before the laj} return of any term, and the declaration not

filed, and notice given four days exclufive before the end of
fuch term, the defendant is entitled to an imparlance,

(R. Triii. 22 Geo. III.) Blackfl. Com. vol. iii. Jacob's
Law Dift. by Tomlins. Art. Emparlance.

Britton alfo ufes emparlance for the conference of a jury

upon a caufe committed to them.

EMPASMA, F.juTay/iK, from EjUttks-c-c, / fprinkle, in

Pharmacy, a powderthrown or fprinkled over the body, to cor-

reft fome ill fmell thereof, or to prevent unneceffary fweats.

EMPASTING, or Impasting, a term ufedin Painting,

for the laying on of colours thick and bold, or applying
feveral lays of colours, fo that they may appear thick. See
Colouring.

It is formed of the French, empajler, which has the fame
fignification ofpajle, or pate, pafle.

A painting is faid to be well empafled with colours,

•when the colours are bellowed plentifully, or it is well

foaked, and faturated with colours.

The term is alfo ufed when the colours are laid diftinft,

and afunder, and not foftened and loft in each other: e. g.
this head is not painted, it is only empafted.

EMPATTEMENT, French, from empater, to thicken,

in Fortification, a term ufed by fome to denote the fame
with talus.

EMPEDOCLES, in Biography, a native of Agrigen-
tum, in Sicily, was a difciple of Telauges, a fcholar of Py-
thagoras, and diflinguifhed for his knowledge in every de-

partment of fcience and philofophy, as a poet, an orator,

an hiftorian, and a phyfician. He adopted the Pythago-
rean doftrine of the tranfmigration of fouls, and wrote a

poem on the fubjeft, which the ancients hare highly praifed.

He dated the hiftory of the different changes which his

own foul had undergone during its tranfmigrations, as fol-

lows ; it commenced its career in the perfon of a girl, next

appeared in that of a boy, afterwards it animated a (hrub,

then a bin), a tifh, and laflly Empedocles. In the fame
poem, the title of which was," On the Nature of Things,"
he explained his doctrine refpefting the elements. He con-

tended that " there were four of thefe elements, which are

at continual war with each other, without tlic power of

dcflroying each other ; and that all bodies were produced

EMP
by this conflict." The fragments of his verfes, which are
difperfed through various ancient writers, have been, in
part, collected by Henry Stephens. (In Poefi Phil.

'574> 8vo.) This circumflance affords fome ground for
the opinion of Fabricius, (Bib. Grxc. v. i. p. 466.) that
Empedocles was the real author of that ancient fragment,
which bears the title of " The golden Verfes of Pythago-
ras." From thefe fragments his philolophical opinions
have hcen collefted. Beiides his hypothefis of four
elements, the firft material principles of which were in-

definitely fmall, round, and fimilar atoms, he maintained,
that it is impofiible to judge of truth by the feofes without
theaffiftanceofreafon; which isled, by theinterventionof the
fenfes, to the contemplation of the real nature, and immu-
table efTences, of things. The firft principles of nature are
of two kinds, aftive and pafiive ; the aftive is unity, or
God j the paflive, matter. The aftive principle is a fubtle,
ethereal fire, intelligent and divine, which gives being to all

things, and animates all things, and into which all things
will be at laft refolved. Many dremons, portions of the di-
vine nature, wander through the region of the air, and ad-
minifter human affairs. Man, and alfo all brute animals, are
allied to the divinity ; and it is therefore unlawful to kill

or eat animals. The world is one whole, circumfcribed by
the revolution of the fun, and furrounded, not by a vacuum,
but by a mafs of inactive matter. In the formation of the
world, ether was firft fecreted from chaos, then fire, then
earth ; by the agitation of which were produced water and
air. The heavens are a folid body of air, cryftallized by
fire. The ftars are bodies compofed of fire, they are fixed
in the cryflal of heaven ; but the planets wander freely
beneath it. The fun is a fiery mafs, larger than the moon,
which is in the form of a hollow plate, and twice as far
from the fun as from the earth. The foul of man confifls
of two parts, the fenfitive, produced from the fame princi-
ples with the elements ; and the rational, which is a daemon
fprung from the divine foul of the world, and fent down
into the body asapunifhment for its crimes in a former ftate,

where it tranfmigrates till it is fufficiently purified to return
to God.
The ftyle of Empedocles, if we may believe the

account of Ariftotle, as quoted by Diogenes Laertius, very-

much refembled that of Homer ; it was extremely energe-
tic and enriched with metaphor, and every variety of poeti-
cal figure. His talents drew upon him the eyes of all

Greece : his verfes were fung at the Olympic games, with
thofe of Homer, Hefiod, and the moft famous poets ; and
at the games, and on all other public occafions, he is faid

to have been himfelf the moft attraftive part of the fpec-
tacle, fo anxious were the people to behold him. He was
greatly diilinguifhed too as an orator, and is faid to have
been the firft of the philofophers who gave lefToas on rhe-
toric in Sicily. He ufefully employed this talent of oratory
in reforming the licentious manners of the Agrigentines,
whom he reproached " for purfuingpleafures, with as much
eagernefs as if they were to die before to-morrow ; and for

building houfes as if they believed that they fhould live for

ever."

Empedocles was likewife celebrated as a phyfician, and
wrote a poem " On Medicine," confiding of fix hundred
verfes. In tiiis work he is faid to have boafted, that he was
able not only to cure difeafes, but alfo to drive away old age,
and even to reiloie the dead to life ; and to have intimated
that the fiek would hereafter invell him with divine honours.
Pliny affirms that lie fucceeded in rellonng a female, who
had lain thirty days, without any ligns of refpiratio^i : and

6 Paufauias,
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. one of his difciples, and a pliy ficiun, wrote a

treat he refpefting the difeafe and recovery of this woman,
whom he termed ~t>=;. .ly fkilleti in mufic,

which, a!ur the example of Pytlia employed as a

remedy, not only a fes of the mind, but even

of the body. Being lodged in the town of

Cela, with his friend Auchitus, he w med that a

young man in a great rage was determined to kdl this

friend, who had fentenced his father to capital puniihment.

Empedocles endeavoured to calm hit mind by perfuafive

difcourfe ; but his eloquence producing no eftcdt, he I

Lis lyre, and combined its melodious founds with the flowing

numbers of poet] y; and lo employed the modulations, which

made the greatefl impreffion on the heart of the young man,

that by degrees he was entire!. .. and afterward

came his conllant difciple. As a phyfician, he is related to

have been eminently ferviceable to his country on many occa-

fions. He paid great attention to meteorology, and not

only predicted ttorms, but propofed remedies againfl the:r

effecTa. He counteracted the blighting influence of the

Etefian winds, by couftrufting walls in the narrow paflages

of the mountains, through which they blew, and occafioned

flerility in the neighbouring land : hei.ee, according to Jam-
blichus and Diogenes Laertius, he was called Alexanemes

and Cplyfancmos, or repellerot the winds. Pliny relates that

he allayed a pellilence at Agrigentum, by means of fumiga-

tion (ignium fuffitu) ; and Plutarch mentions another in-

ftance, in which he fupprefled a plague, which raged with

extreme violence and fatality, by doling an aperture or

chafm of the earth, in the vicinity of the mountains, from

which he alone obferved that peftilentia] effluvia iffued.

For thefe various fervices to his country, the Agrigen-

tines offered him the government ; which he refuied, pre-

ferring a philofophical tranquillity to regal honours. He is

faid, by fome of his hiilorians, to have been ever generous,

humane, and moderate, and ready at all times to {land forth

as the declared enemy of tyrants ; and to have vigoroufly

purfued all thofe who feemed to afpire at the fovereign

power. An anecdote is handed down to us in confirma-

tion of this faft. A citizen of Agrigentum having invited

him home to fupper, and the hour of the repaft being arrived,

he inquired why it was not ferved up ;
" becaufe," faid the

hod, " we wait for the minifter of the council." At
length this officer appeared, and he was made mailer of the

feall ; during which he gave himfelf fo many infolent airs,

that Empedocles began to fufpeel that fome fecret project

was concerted between the mailer of the feaft and his in-

viter, with a view to re-eilablifh the tyranny. The fufpi-

cion was but too well founded. The philofopher next

day citing the two perfons before the council, they were

condemned to death,

A very different character, however, is afcribed to Empe-
docles by many other writers. He is faid to have con-

ducted himfelf with the utrr.oft pride and haughtinefs to-

wards his fellow-citizens, ai d to have afpired to divine ho-

nours ; walking pou poiifly about the country, and through

the citi-s, habited like the gods, and feeking the plaudits

of the people. He wore a golden crown on his head,

with Delphic c'uap'.ets io h.s hands, ard brazen fandals on

his feet, and was clothed in a robe of purple and gold, his

hair being long and flow:

Tin accounts of his death are not lefs various and con-

tradiclo v. mthors affirm, that thinking to pafs

himfelf for a de ty, ai d to ,ieriuade the people that he had

been take-: directly '-p into heaven, he afcer.ded iEtna in

the night, and threw himielf head-long into the burning
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crater of the mountain, imagining that his death would ffc

main for ever concealed from mortals ; but that the trea-

cherous n on:. tain threw up one of his brazen fandals,

thus expoled the folly of the vifionary, who difdaiaed to be

thought man.

" Deus immortalis haberi

Dum cupit Empedocles ardentem frigidus iEtnam
Infiliit." Hor. Art l'oet v. 41C5.

Others, however, admitting that he perilhed in mount

2Ex a, aflert that, impelled by his paffion for the iludy of

nature, lie refolvcd to examine the crater of that volcano,

and that having ventured too far, he accidentally fell into

the burning gulf. Some authors, again, have affirmed,

that he broke his leg, by falling from a chariot, winch

brought on a difeafe that proved fatal. Others pretend

that he terminated his own cxiflence, fome fay by throwing

himfelf into the fea, and fome by ftrangiilatio:. with a rope :

while others maintain that he died a natural death, at the

age of 77 vears. But the moll commonly received opinion,

notwithltanding thefe contradictions,is.that this philofopher,

: extremely advanced in years, accidentally tell into the

fea, and was drowned, about 44- years before Chrilt, or in

the 84th Olympiad. Timssus relates, that, towards the

clofe of his life, Empedocles went into Greece, and never

returned, a..d on this account, the exact time sud m-iruier

of iiis death remain unknown. According to Ariflotle,

he died at the age of 60 years. Some writers make a dif-

tinCtion between Empedocles the philofopher, and another

who was a poet. Caflellani, upon what authority we know
not, flates that Empedocles the philofopher and poet, was.

the fon of Meto, and giandfon of Empedocles, who was an
excellent poet.

A flatue was erected to the memory of Empedocles at

Agrigentum. See Caflellani Vit. Medicor. Illufl. Man-
geti Bibliotheca Scriptor. Med. Haller. Bibl. Med. Pratt.

Diet. Hiftorique. Brucker's Hift. Philof. by Enf. vol. i.

EMPERESS, Empress, Imperatrix, the feminine of
emperor ; the wife or widow of an emperor ; or a princefs

who is the fupreme ruler of an empire in her own right.

Emperess, is alio ufed in the Ancient brench Poetrv,

for a particular kind of rhime, thus denominated by way of
excellence. .

The " rhime emperiere" was a fort of crowned rhime,

wherein the fyllable that made the rhime was immediately

preceded by two other like fyllables of the fame termina-

tion, which made a kind of echo, called the triple crown ;

and which, to the fhame of the nation, (as fome of their

late authors exprefs it,) their bell ancient poets took for a
wonderful beautv and excellence.

Fa. Mourgues, in his treatife on French poetry, gives us

an inflauce very proper to raife contempt of the miferable

tafle of that age, which knew no way of expreffing that

the world is impure, and fubject to change, fo excellent,

as by faying,

" Qu'es tu qu'un imonde, monde, onde."

EMPEREUR, Constantine, L', in Biography, a
learned divine, was a native of Holland, where he took the

degree of doctor of theology, and became diftinguifhed in

oriental literature and Jewifh antiquities. He was profeflbr

of theology and Hebrew at Harderwyck during tight
years, and then was appointed profeflbr of Hebrew at
Leyden in 1627. He died in 1648, a (hort time after he
had been appointed theological profeflbr at Eeyden. He
obtained the character of a zealous defender of the Chriltian

religion,
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religion, againft the objections of the Jews. ITo waj the

friend of the moll learned men of his age, viz. of Heinlius,

Buxtorf, &c. and offered to fuperintend an iroprefiion of

tl; ;r Talmudical dictionary in Holland. His works were

chieflv theological^ and highly clleemed by his contem-

poraries. Morcri.

EMPERICHORESIS. See Circumincession.
EMPEROR, as far as this word denoted formerly the

head of the German empire. Sec Germany.
Empero;;, fmperalor, among the Ancient Romans, figni-

fied a general oi an army, who, for fome extraordinary

fuccefs, had been complimented with this appellation. It

was emphatically beftowed! by the foldiers, when, on the

field of battle, they proclaimed their victorious leader

worthy of that title. When the Roman emperors affum>d

it in that fenfe, they placed it after their name, and marked
how often they had taken it. Thus Auguftus having ob-

tained no lefs than twenty famous victories, was as often

faluted with the title emperor ; and Titus was denominated

emperor by his army, after the reduction of Jerufaiem.

ISee Augustus and Titus.
Afterwards it came to denominate an abfolute monarch,

or a fupreme commander of an empire ; a Roman emperor,

&c. In this fenfe Julius Caefar was called emperor, and

the title defcended with the dignity to Oclavius Augullus,

and the fncceeding emperors.

In ftrictnefs, the title emperor does not, and cannot add

any thing to the rights of fovereignty ; its effetl is only to

give precedence and pre-eminence above other lovereigns
;

and as fuch, it raifes thofe invefted with it to the fummit of

all human greatnefs.

The emperors, however, pretend, that the imperial dig-

nity is more eminent than the regal ; but the foundation of

fuch prerogative does not appear : it is certain, the greateft,

mod ancient, and abfolute monarchs, as thofe of Babylon,

Perfia, Affyria, Egypt, Macedonia, &c. were called by
the name of kings, in all languages, both ancient and mo-
dern. See King.

It is difputed, whether or not emperors have the power
of difnofing of the regal title. It is true, they have fome-

times taken upon them to erect kingdoms ; and thus it is

that Bohemia and Poland are faid to have been raifed to the

dignity ; thus alfo, the emperor Charles the Bald, in the

year 877, gave Provence to Bofon, putting the diadem on
his head, and decreeing him to be called iing, " Ut more
prifcorum imperatorum regibus viderctnr dominari." Add,
that the emperor Leopold erected the ducal Pniffia into a

kingdom, in favour of the elector of Brandenburg ; and

though feveral of the kings of Europe rcfufed for fome time

to acknowledge him in that capacity, yet by the treaty of
Utrecht, in 1712, they all concurred.

In the Eaft, the title and quality of emperor are more
frequent than they are among us ; thus, the fovercign

princes of China, Japan, Mogul, Perfia, &c. are all em-
perors of China, japan, Sec.

In the year 1723, the czar of Mufcovy affumed the title

of emperor of all RufTia, and procured himfclf to be recog-

nized as fuch by molt of the princes and ftates of Europe.

See Russia.
In the Weft, the title has been a long time retrained to

the emperors of Germany. The firfl who bore it was
Charlkmagne, who had the title emperor conferred on
him by pope Leo III. though he had all the power before.

Hir; empire, however, was of no long duration. When the

German branch ol his family became extinct, the Germans
exercifed the right inherent in a tree people, and, in a

general affembly of the nation, elected Conrad count of

EMP
Franconia emperor. After him Henry of Saxony, and bin

defendants, the three Othos, wire placed, in fucceffion,

on the imperial throne, by the fuffrages of their country-

men : the extenfive territories of the Saxon emperors, their

eminent abilities, and enterpriling genius, not only added

new vigour to the imperial dignity, but raifed it to higher

honour and pre-eminence. (See Otho.) But while the

emperors, by means of new titles and new dominions, gra-

dually acquired additional authority and fplendour, the no-

bility of Germany went on at the fame time extending

their privileges and jurifdiftion. Upon the whole, the

imperial prerogatives were formerly much more extenfive

than they are at prefent. At the cjofe ot the Saxon race,

A.D. 1024, they exercifed the right of conferring all the

great eccleliallical benefices in Germany ; of receiving the

levenucs of them during a vacancy; of fucceeding to the

effects of intellate ecckfiailics ; of confirming or annulling

the elections of the popes ; of affembling councils, and of

appointing them to decide concerning the affairs of the

church ; of conferring the title of king on their vaffals ; of

granting vacant fiefs ; of receiving the revenue of the em-

pire ; of governing Italy as its proper fovereigns ; of erect-

ing free cities, and eftablifliing fairs in them ; of affembling

the diets of the empire, and fixing the time of their dura-

tion ; of coining money, and conferring the fame privilege

on the ilates of the empire ; and of adminiftering both high

and low jultice within the territories of the different ftates.

But in the year 1437, at the period of the extinction of

the emperors of the families of Luxemburgh and Bavaria,

they were reduced to the right of conferring all dignities

and titles, except the privilege of being a ftate of the em-

pire ; of preefs primaries, or of appointing once during their

reign a dignitary in each chapter, or religious houfe ; of

granting difpenlations with lefpect to the age of majority
;

of erecting cities, and conferring the privilege of coining

money ; of calling the meetings of the diet, and prefidr.g

in them.

In the one period, the emperors appear as mighty fo-

vereigns, with extenfive prerogatives ; in the other, as the

heads of a confederacy, with very limited powers. The
1 venues of the emperors decreafed ft ill more than their

authority. The early emperors, particularly thofe of the

Saxon line, befides their vail patrimonial or hereditary ter-

ritories, poffeffed an extenfive domain both in Italy and

Germany, which belonged to them as emperors. Italy

belonged to the emperors as their proper kingdom ; and

the revenues which they drew from it were very confiderable.

But the firft alienations of the imperial revenue were made

in this country. The Italian cities, having acquired wealth,

and afpiiing at independence, purchafed their liberty from

different emperors. Many diftricts, poffeffed by the em-

pcrors, which were intermixed with the eftates of the dukes

and barons, were feized by the nobles, during the contefts

that took place between the emperors and the court of

Rome. The emperors were alfo ahnoft entirely robbed of

their cafual revenues ; the princes and barons appropriating

to themfelves taxes and duties of every kind, which had

been ufually paid to them. From the reign of Charles IV.,

whom Maximilian called the pell of the empire, the em-

perors were reduced to the neceflity of depending entirely

on their hereditary dominions, as the only fource of their

power, and even of their fublillcnce. Pfeffel Abrege" de

l'Hilt. d'Allem.

One principal caufe of the degradation of the emperors

was the aggrandizement of the clergy. The popes, before

the firft period above mentioned, A.D. 1024, had been

dependent on the emperors, and indebted for their power

M
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1\ well as dignity to ihcir beneficence and protection. But

they afterwards began to claw a fupvrior jurifdiftion ; ai d

in virtue of authority, which they pretended to derive fiom

heaven, tried, condemned, excommunicated, and depofed

their former mailers. Pone Gregory VII. combined po-

litical difcernment and fagacity with his preemption ana

violence ; and commenced his rupture with Henry IV.

upon a pretext that was popular and plaufible. He com-

pl lined of the venality and corruption with which the em-

peror had granted the invefliture of benefices to ecclefiallics.

AH the cenfuies of the church were denounced againft

Henry ; and the mod confiderable of the German princes

and ccclefiaftics were excited to take arms againft him. So

fuccefsful was the court of Rome in inflaming the fuper-

ilitious r.eal, and conducting the factious (pint of the Ger-

mans and Italians, that an emperor, dillinguifhed not only

for many virtues, but poffefled of confiderable talents, was

at length obliged to appear as a fupplicant at the gates ot

the catHc in which the pope refided, and to {land there

three days, bare-footed, in the depth of winter, imploring

a pardon, which was at length obtained with difficulty.

This aft of humiliation degraded the imperial dignity.

Nor was the depreffion momentary. The conteft between

Gregory and Henry gave rife to the two powerful factions

of the Guelfs and Ghibellines ; the former of which fup-

porting the pretentions of the popas, and the latter defend-

ing the rights of the emperor, kept Germany and Italy in

perpetual agitation during three centuries. A regular

fyftem for humbling the emperors, and circumfcribing their

power, was formed and uniformly adhered to during that

period. The decline of the imperial authority may partly

be afcribed to the change which took place with regard to

the mode of their election. During a long period, all the

members of the Germanic body affembled, and chofe the

perfon whom they appointed to be their head ; but amidft

the violence and anarchy which prevailed for feveral cen-

turies in the empire, feven princes, who poiTcfTed the mofl

exter.five territories, and who had obtained an hereditary

title to the great offices of the ftate, acquired the exclulive

privilege of nominating the emperor. This right was con-

firmed to them by the golden bull ; the mode of exercifing

it was alcertained ; and they were dignified with the ap-

pellation of Electors. Thefe electors, by their extenfive

power, and the diftinguiihing privileges which they pof-

fefTed, became formidable to the emperors, with whom
they were placed almoft on a level in feveral acts of jurif-

diction. See Elector, and Diet.
To the privileges and powers formerly belonging to the

emperors, and which have been above enumerated, fome

have added, l. That all the princes and ftates of Germany

are obliged to do them homage, and fwear fidelity to them.

2. That they, or their generals, have a right to command

the forces of all the princes of the empire, when united to-

gether. 3. That they receive a kind of tribute from all the

princes and Hates of the empire, for carrying on a war

which concerns the whole empire, which is called the

Roman month. As to the prefent mutilated ftate of the

German empire, fee Elector, and Germany.
The kiugs of France were anciently alfo called emperors,

at the time when they reigned with their fons, whom they

aflbciated to the crown: thus, Hugh Capet having afib-

ciated his fon Robert, took the title of emperor, and Ro-

bert that of king ; under which titles they are mentioned in

the hiftory of the council of Rheims, by Gerbert, &c.

King Robert is alfo called emperor of the French, by
Helgau of Fleury. Lewis le Gros, upon aflbciating his

foni did the fame. In the firft regifter of the King's

I If f

Charters, fol. i6f>, arc found letter! of Louii le Oroi.-

dated in infi, in favour of Raymond) biiiiop of Magoe
lonne, wherein he ftylei bunfeU " Ludovieut, De; or-

dinante providentia, I'rancorum imperator Auguftus."

The kings of England had likcwife anciently the title of

emperors, as appears from a chaiti r (if king Edgar: " Ego
Edgarus Angle-rum bafileuv, omniumquc rcgutn infulari-m

occani qua: Britannk.m circumjacent, &c. imperatoj fie

us."

We alfo fay the king of England, " Omnem habet po-

ttfti-tem in regno fuo quam imperator vindkat in irr.perio :"

whence the crown of England has been long ago declare.! j.i

parliament to be an imperial crown.

Emperor, among Hebrew Grammarians, is an appella-

tion given to a fpecies of accents ferving to terminate a I

completely, and anlwers to our point. See Accent.
Emperor EJeB. Sec Elect.
EMPETRON, in Botany, 2 name by which fonvr

authors, as Dodouius, &C have called the kali or glafj

wort. Gcr. Emac. Ind. 2. See Kali.
EMPETRUM, from :>, in or upon, and mv^or, a rod,

or Jione, exprefiing its ftony barren places of growth.
Linn. Gen. 515. Schreb. 676. Sm. Fl. Brit. 1072. Mart.
Mill. Diet. v. 2. Jufl. 162. G*rtn. t. ic6. Clafs and
order, Dioccia Tr'undria. Nat. Ord. Ericis affine, Jufl".

Gen. Ch. Male. Cal. Perianth in three deep, ovate,

permanent divifions. Cor. Petals three, fometiir.es more,
ovate-oblong, contracted at their bafe, larger than the

calyx, withering. Slam. Filaments three, fometimes nine,

capillary, very long, pendulous ; anthers erect, fhort,

deeply cloven.—Female. Cal. and Cor. as in the male.

Fiji. Germen fuperior, deprefied ; ftyle fhort, fimple ;

ftigmas nine, fprcading, a little reflexed. Peric. Berry-

orbicular, deprefled, of one cell, larger than the calvx.

Seeds three or nine, ranged circularly, gibbous at the outer

edge, angular at the other. The flowers are commonly
dioecious, but fometimes the two fexes are found on the

fame plant, and even both organs unked in one flower.

Eff. Ch. Male, Calyx deeply three-cleft. Petab
three. Stamens capillary, from three to nine. Female,

Calyx deeply three-cleft. Petals three. Stigmas nine.

Berry fuperior, with three to nine feeds.

The fpecies are two.

1. E. album. Linn. Sp. PI. 1450. (Erica coris folio

decima ; Cluf. Hill, v. 1. 45. E. baccifera tenuifolia ;

Ger. em. 1381.) "Stem erect." Obferved by Clulius

on fandy heaths near Lifhon, bearing fruit early in Novem-
ber. Pie compares the berries, which are white, acid, and
tranfparent, to pearls of an inferior kind. He generally

found but three feeds in each, which accords with Gartner's
account of this Ipecies. Thejlems are ihrubbv, a foot and
half high, erect, branched in a determinate order. Leuvrs
ternate, evergreen, linear, obtule, revolute, fmooth above,

refembling thofe of many heaths. Fhwen not obferved.

Buries lateral, iolitary, the lize of a moderate pea, re-

fembling thole of MilTeltoe.

2. E. nigrum. Linn. Sri. PI. 1450. Sm. FT.JJrit. 1072.
Engl. Bot. v. 8. t. J26. (E. montanum, fructu cigro

;

Raii Syn. 444. Erica baccifera procumbens ; Ger. em.

1383.) " Stems procumbent." Black Crow-berry, or

Crake-berry. Plentiful on mountainous heaths in the north

of England, as well as in Sweden, Lapland, Denmark, Sic.

blofibming in May, and ripening fruit in Auguft. It

differs from the former in its more humble and procumbent
growth, and in having black berries, with nine feeds.

Flowers reddifh, axillary, plentiful about the tops of the

laft-year's branches. The fruit has a mild flavour of elder-

berries,
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berries and " affords fuilcnancc to ptarmigan*, groufc,

partridges, and even to the hardy highbinder nimfelfT"

EMPHASIS, in Ehcutlont a term generally, but ab«

furdly, ufed by modern writer;, exclu/ively in the lingular

number. " Emphafis," lays Mr. Sheridan (Lecture iv,),

" difeharges in fentences the fame kind of office that accent

does in words. As accent is the link which tics fyllables

together, and forms them into words ; fo emphaiis unites

words together, and forms them into fentences, or members
of fentences. As accent dignifies the ft liable on which it

is laid, and makes it more diflinguilhed by the ear than the

reft; fo emphafif ennobles the word to which it belongs,

and prefents it in a ftronger light to the underllanding.

Accent is the mark which Jiftinguifh.es words from each

other, as fimplc types of our ideas, without reference to

their agreement or disagreement. " Emphaiis is the mark
which points out their feveial degrees of relationfhip," and

the rank which they hold in the mind. Accent addreffes

itfelf to the ear only ; emphafis, through the ear, to the

underllanding. Were there no accents, words would be

refolved into their original fyllables : were there no em-

phaiis, fentences would be refolved into their original

words. And in tbis cafe, the bearer mull be at the pains

liimfelf, lirft, of making out the words, and afterwards

their meaning : and as this could not be done, without Inch

length of panics at the end of fentences, and their ieveral

members, as would allow him time to revolve in his memory
the founds which have been uttered, it would make the

action of listening to difcourle laborious and difguftingly

tedious. Whereas, by the tile of accent and emphaiis,

words, and their meaning, being pointed out by certain

marks, at the fame time that they are uttered, the hearer

has all trouble faved, but that of liftening; and can accom-

pany the fpeakcr at the fame pace that he goes, with as

clear a comprehenlion of the matter offered to his con-

fideration as the fpeaker liimfelf has if the fpeaker delivers

liimfelf well."

It is not very eafy to difcovcr what Mr. S. means, (even

with his interpretation of the word accent,) when he fays,

that " were there 715 accent, words would be refolved into

their originalfyllables ;" fince monofyllnbles, though denied

the property of what i6 here called accent, are neverthelefs

admitted by Mr. S. and the grammarians in general to be

words ; and fince, as will be (hewn hereafter, the ear alone

(unaffifted bv the memory of impreffions received through

the eye) has even yet (with all the affillance derived from

that poife and that perevjjion of particular fyllables, fo ab-

furdly confounded in the popular abufe of the term accent)

no pofiible means of dilthiguifhing polyfyllabic words from

fucceffive monofyllablcs, when properly pronounced. Cer-

tainly he is not at all more intelligible, when he adds,

" were there no emphafis, fentences would l>e reiolvcd into

their original -words ; or again, when he informs us, that

" by the ufe of accent and emphaiis, words, and their

meaning, are pointed out by certain marks, at the fame time

that they are uttered." That fluffing the pereuffion, or

varying tbe poife of iimil.ir afibciations of lyllables, will

effentially change the meaning even of words in their fe-

parate capacity, (as tli/fer, defer l dljert, defert } prefnt,

prefent ; refufe, refufe} Sbjecl, nbjctl ; incenfe, incenfe, &c.

fee T>. Jonfoii's Gram.) and ftill more of fuch afl'ociated

fyllables as may occasionally be brought together in the

compofition of fentences, mud be readily allowed ; and

that the fenfe of all fentences would be much obfeured hy

the omiffion, and ot many entirely inverted by a tranf-

petition of the emphafes: but ftdl the words, as words,

«•.'<! their meanings as words, (though not their fpecitic re-
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lations to the o;her wofla of the Sentence,) would be

recognized " at .he fame t'me they were uttered," whether
they were accompanied with emphafes or not: and as for

what is lure mifca'led the accent, the poife at haft mull of
phyfical neceffity be fomewhere placed ; sudfpeech without
it could not be conducted at all. But Mr. S. never feems
to hive dreamed of Submitting either the procefs or the

nomenclature of elocution to phyfiological or critical

analyfis. He ufed the terms of his art as he found them in

the works of the grsmmarianB and r'.ietoricians of modern
times; and as their phrafe )logy was all confulion and con-

tradiction, his elucidations weri not likely to beveryfatis-

factory. The Lecture on Emphafis, however, is by far

the moll valuable portion of this work.
" The neceffity of obferving propriety of emphafis,"

fays he, " is fo great, that the true meaning of words can.

not be conveyed without it. For the fame individual

words, ranged in the fume order, may have feveral different

meanings, according to the placing of the emphafis. Thus,
to ufe a trite inftance, the following fentence may have as

many different meanings as there are words in it, by varying
the emphafis: " Shall you ride to town to-morrow?" If

the emphaiis is on fhall, as, Shall you ride to town to-

morrow ? it implies, that the perfon fpoken to had ex-
preffed before Inch an intention, but that there is fome
doubt in the queftioner whether he be determined on it or
not ; and the anfvver may be, Certainly, or, I am not hire.

If it be on you, as, Shall you ride to town to-morrow ? the
quellion implies that fome one is to go, and do you mean
to go yourfelf, or fend fome one in your ftead ? and the
anfwer may be, No, but my fervant mail. If on ride, as,

Shall you ride, &c. ? the anfwer may be. No, I fhall walk,
or go in a coach. If on town, as, Shall you ride to town
to-morrow > the anfwer may be, No, but I fhall ride to

the foreft. If on to-morrow, as, Shall you ride to town
to-morrow ? the anfwer may be, No, not to-morrow, but
the next day."

Thefe obfervations and illuftrations may ferve to mew the
importance of emphafes in general ; but they do nothing
towards illuftrating the fpecitic characteriftics of fuch em-
phafes. Indeed, in all that Mr. S. has faid upon this fub-
jeit, it mould feem a; if he had no clear conception of any-

other fpecies of emphafis, than the emphafis of force; and
it is evident, indeed, that the conceptions of the generality

of readers and reciters, practically, go 1.0 farther. Mr. S.

does indeed fay, in another place, "that emphaiis is of
two kinds," (furely, then it fliould have been that empha-
fes are of two kinds,) " fimple or complex. Simple, when
il ferves only to point out the plain meaning of any propoli-
tion

; complex, when, belides the meaning, it marks alfo

fome affection or emotion of the mind ; or gives a meaning
to words, which they would not have in their ufual accep-
tation, without fuch emphaiis. In the former cafe, em-
phafis is little mon- than a ftronger accent, with but little

change of tone ; when it in complex, belides force, there
is always fupcradded a manifell change of tone. Simple
emphaiis belongs to the calm and compofed underllanding

;

complex, to the fancy and the paflnns." But tiie con-
cluding remark fufficiently evinces how little the nature of
tin le varieties was underllood by this author, and how im-
perfectly the terms of his art were defined in his own mind

;

for it will prefently be fliewn, that even without any necef-

fity of appeal to the fancy and the paflions, a mu-.h more com-
plcx fyllcm ofemphafes is ucceffary fully to elicit, and agree-
ably to illuftratc, the fenfe of many pall'agcs. Mr. Cockin,
in his " Art of delivering written Language," animad-
verts upon the want of clearnefs in this dillmction, and upon

N the
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the apparent confufion between tlie fignificant power of era-

phafis and the various "tones, limply confidercd, of all the

emotions of the mind ;" and teems to imagine he has reme-

died the cdnfuflon by contradiftinguiftving emphafes into

"emphafis of fenfe, ami emphafia of force;" and Mr.
Walker, (Elements of Elocution, p. 190.) confiders this

diilinction as Inning " thrown great light upon this abllrufe

fubj vt." But as the emphafis of forte is molt affuredly as

Midlfpenfablc to the full expreflion of the fenfe, as any ot

the uiher fcveral fpeciea of emphafes, it is very quellion-

able whether this pretended dillinction docs any thing more

than render confufion worfe confounded. Mr. Cockin pro-

ceeds ;
" now from the above account of thefc two fpecies

of emphafia it will appear, that in reading, as in fpeaking,

the fill! of them mull he determined entirely by the fenfe of

the paffage, and always made alike : but as to the other,

tatle alone feems to have a right of fixing its fituation and

quantity." Farther, " Gnce the more eifential of thefc two

energies is folely the work of nature, (as appears by its

being conftaiitiy found in the common converlation of peo-

ple of all kinds of capacities and degrees of knowledge,)

and the molt ignorant perfon never fails of ufmg it rightly

in the effufiona of his own heart, it happens very luckily,

and ought always to be remembered, that provided we uu-

derltand what we read, and give way to the dictates of our

own feeling, the emphafis of fenfe can fcarce ever avoid tail-

ing fpontaneoullv upon its proper place." That mere talle

has any thing to do with fixing ihijituat'um of the emphafis

of force (whatever it may have to do with its quantity or

degree) we utterly deny ; or that, in juft leading or recita-

tion, it can be determined by any tiling but the fenfe alone.

And :is for what is faid of even the molt ignorant perfon

never failing, in common conversation and the effulions of

his own heart, in the right application of the emphafis of

fenfe, it is true of all the kinds of emphafes ; for, in ipon-

taneous fpeaking, all emphafes are emphafes of fenfe; and

in all other kinds of fpeaking (reading or reciting) what-

ever emphafes are not fo, mult be emphafes of nonfenfe.

Mr. Walker, indeed, has himfelf fuggelted a much more

rational fpecies of dillinction, and has made fome confider-

able advances towards a jult fyllem or theory upon this fub-

ject, by drawing a clear line of demarcation between what,

perhaps, might very properly have been called the inherent

or grammatical poiveri of particular claffes of words, and

the arbitrary or JignificatU emphafes of fpecific words in a

fentence. Perhaps had Mr. W. fo denominated them, not

only his dillinctions, fo far as they go, might have been ren-

dered more obvious, but the denomination itfelf would have

led him to difcover that there are ftil) diftinct fpecies of

actual emphafes, properly fo called, which have efcaped

his observation. He would not then, perhaps, have told us,

that ''emphafis, in the molt ufual fenfe of the word, is

that ftrefs with which certain words are pronounced, fo as

to be diitinguilTied from the reft of the fentence." He
would have perceived that fuch a definition was much too

vague to meet even the full fignificationof theterm in popular

nfage: for no one does in reality apply the term emphafis to

the mere grammatical or inherent force that diitingnilhes,

in alldiilinct and intelligible fpontaneous fpeech, the nouns

and verbs above the articles, conjunctions, and prepo-

fitions. The term, on the contrary, always fuppoies lome

fupei-ac\ded dillinction given to 3 word or words of what

description foever, and conferring upon fuch words a degree

of importance in the fentence, beyond what is inherent

in their mere grammatical quality. Mr. W. proceeds,

P among the number of words we make ufe of in difcourfe,

th;re will always be fome which are more neceffary to be

7

underftood than others : thole things with which we fuppofe

our hearers to be pre-acquainted (he might have added, ' or

which are neceffary only for the mere grammatical connection

o] ihe more important words,' ) we exprefs by fuch a fubordi-

nation of ftrefs as is fuitable to the fmail importance of things

already underftood ; while thofe of which our hearers are

cither not fully informed, or which they might poffibly

mifconccive, are enforced with fuch an increafe of ftrefs, as

makes it impoffible for the hearer to overlook or miitake

them. Thus, as in a picture, the more euential parts of a

fentence are raifed, as it were, from the level of lpeaking ;

and the lefs neceffary are, by this means, fui k into a compa-
rative obfeuritv." This is both juft and pertinent, and the

timile at the cooclulion is even more appofite, than Mr.
Walker feems himfelf to have been aware; for, to purfue

the metaphor in elocution as in picture, it is not merely by
the force of a line or the depth of a (liadow, that all the

varieties of emphatic effect are to be expected to be pro-

duced. " From this general idea of emphafis," continues

Mr. W .,
" it will readily appear of how much confequence

it is to readers and fpeakers not to be miltuken in it ; the

neceffity of diitinguifhing the emphatical words from the

reft, has made writers on this fubject extremely folicitous to

give fuch rules for placing the emphaus as may, in fome
meafure, facilitate this difficult part of elocution ; but few
have gone farther than to teH us that we muft place the em-
phafis on that word in reading which we (hould make em-
phatical in fpeaking ; and though the importance of em-
phafis is infilled on with the utmoft force and elegance of

language, no affiltance is given us to determine which is the

emphatic word, where feveral appear equally emphatical,

nor have we any rule to ddtinguilh between thofe words
which have greater, and thole which have a lefll-r degree

of ftrefs ; the fenfe of the author is the fole direction we are

referred to, and all is left to the tafte and undcrftanding of

the reader."

He then proceeds to ftate with high commendation the

above-mentioned dillinction of Mr. Cockin, whole definition

he quotes as follows : " Emphafis of force," he tells us,

" is that ftrefs we lay on almoll every fignificant word :

emphafis of fenfe is that ftrefs we lay on one or two parti-

cular words, which diltinguiff.es them from all the reft of

the fentence. The former ftrefs," he obferves, " is variable,

according to the conception and talte of the reader, and
cannot be reduced to any certain rule : the latter," he fays,

*' is determined by the ienfe cf the author, and is always

fixed and invariable. This diftinction, it muft be owncu, '

continues Mr. Walker, "is, in general, a very juft one, and

a want of attending to it has occafioned great confufion in

this fubject, even in our bell writers. Thus, when the em-
phatical words were to be marked, by being printed in a

different character, we find in feveral of the modern pro-

ductions on the art of reading, that fometimes more than

half of the words are printed in italics, and conlidcrcd as

equally emphatical. The wrong tendency of fuch a prac-

tice," continues Mr. W., " was never pointed out till the

publication of the effay above-mentioned;" by the affiitance

of which Mr. W. profeifes to endeavour to pufh his in-

quiries Hill farther ;
" not only to eftabhfti the diftinction

he has laid down, but to draw the line between thofe two
kinds of emphafis, fo as to mark more precifely the bounda-
ries of each. To thi* diftinction of emphafis he accord-

ingly adds another, making a dillinction of each into two
kinds, according to the inflexion of voice they adopt

;

which, though of the utmoft importance in conveying a

juft idea of emphafis, had never been noticed by any of our

writers on the fubject." The diftinction thus added is

that
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that which relates to the application of the riling and fall-

ing inflexion, and which, though in reality fuch inflexions

apply not only to emphatic word;., but in a frnuller or

greater degree to all the words and Syllables of which lan-

guage, properly delivered, is computed, (every fyllable not

delivered in a. monotone, i.e. nut lung, having of nrceffity

either an acute, a grave, or a circumflex accent,) is a flu redly

a distinction of much importance, in w hat relates to the prac-

tical adjustment of the emphafis, and for the comprehenfion

of Mr. Walker's theory, relative to which (imperfect as

that theory, perhaps, may be) the itudent will do well to

refer both to the " Elements" and to the " Rhetorical

Grammar" of that elaborate profeffor. " This," fays

Mr. \V., «• brings us to a threefold' distinction of words,

with regard to the force with which they are pronounced ;

namely, the conjunctions, particles, and words underltood,

which are obfeurely and feebly pronounced ; the fubftan-

tives, verbs, and more Significant words, which are firmly

and distinctly pronounced ; and the emphatical word, which
is forcibly pronounced : it is the laft of thefe only which

can be properly ftyled emphafis ; and it is to a difcovery of

the nature and caufc of this emphafis that all our attention

ought to be directed. And firit, we may obferve, that if

thefe diftindtions are jult, the common definition of em-
phafis is very faulty. Emphaiis is faid to be a ftrefs laid

on one or more words to distinguish them from others : but

this definition, as we have juft feen, makes almoft every word
in a fentence emphatical."

Mr. W. then adds, " the principal circumftance that

diftinguilhes emphatical words frorr others, feems to be a

meaning which poir.ts cut, or diftinguilhes, fomething as

diltindt or oppofite to fome other thing. When this oppo-

fition is cxpreffed in words it forms an antithefis, the oppo.

lite parts of which are always emphatical. Thus, in the

following couplet from Pope:

'Tis hard to fay, if greater want of fkill

Appear in writing or in judging ill.

The words writing and judging are oppofed to each

other, and are therefore the emphatical words.

But this defcribes only the emphafis of antithefis, which
is certainly not the only fpecies of emphafis, properly fo

called, that is requiiite to well delivered fpecch ; for words
are rendered important by appofition, as well as by oppofi-

tion ; by their relative, and their abfolute confideration in

the fentence, and by their reflective, as well as their antago-

nist meaning, and to afecrtain and exemplify all the varieties

and circumftances of emphafes, were almoft to illultrate the

whole theory of the actual and practicable melody of ipeech.

The threefold distinction above emoted docs, however, fur-

nifh a clue to a part of this mazy labyrinth ; and Mr. W.'s
concluding definition, though imperfect, as excluding fome
effential dalles of emphafes, is Strictly applicable to the full

extent of his view, which was certainly the moil compre-
hensive that had then been taken of the Subject. " Em-
phafis," fays he, " when applied to particular words, is

that ftrefs we lay on words, which are, in contradistinction to

ether words, either exprefled or underltood. And hence
will follow this general rule ; wherever there iscontradiflinc-

tion in the fenfe of the words, there ought to be emphafis

in the pronunciation of them ; the converfe of this being

equally true, wherever we place emphafis we fugged

idea of contradistinction," Now though it is not true, that

all emphafis has an antithefis, either exprefled or underltood,

yet as the emphafes of antithefis conftitute a very large

a;.d material clafs of thefe rhetorical distinctions, the follow-

ing rules may be regarded as highly important. " If the em-

phafis excludes the antithefis, the emphatic word has the

falling inflexion j if the emphafis does- not exclude the

antithefis, the emphatic word has the rifing inflexion. The
grand distinction,- therefore, between the two emphatic in-

flexions is this ; the falling inflexion affirms fomething in

the emphafis, and denies what is oppofed to it in the anti-

thefis ; while the emphafis with the rifing inflexion, affirms,

fomclliiiig in the emphafis without denying what is oppofed

to it in the antithefis ; the former, therefore, from its affirm-

ing and denying abfoltilcly, may be called the flrong em-
phafis ; and the latter from its affirming only, and not deny-

ing, may be called the weak emphafis."

They who purfue Mr. W. through all his distinctions of

Simple, double, and triple emphafis, will undoubtedly, upon
the whole, be much edified, though even with relpedt to the

application of the inflexions they may not agree with him
in every inftance. But iS Sheridan attempted nothing more
than a practical elucidation of the application and mifap-

plication of emphafis, without laying down any general

principles, or rules of extenlive and perfpicuous application,

or discriminations of the characteristic varieties of emphafes

;

and if Cockin only fuggclted without properly defining the

differences between the grammatical import, and the em-
phatic distinction of words ; Mr. W. while he has in fome
inftances well defined the principle of the application of the

riling, and the filling inflexions to emphatic words, has left

it to more recent discovery to define, and to claffify the

feveral fpecies of emphafes, (properly fo called,) and to
point out the diltinct properties, or actions both of the voice

and the enunciation by which thofe fpecies are to be con-
tradiltinguiftled. " All emphafes," it is maintained by
the lecturer on the fcience and practice of elocution, "affect

the words upon which they fall in the three predicaments,
of lime, of tune, and of force, but as fome fpecies of em-
phafes require a preponderancy of one, and other fpecies of
another of thefe properties, emphafes may properly be con-
tradistinguished into three kinds; emphafis of time, or the
condition of words rendered emphatical, by the encreafed
quantity affigned to the refpedtive fyllables ; emphafis of
tune, or the condition of words rendered emphatical, by the
distinction of a fuperior degree of inflexion, or bv a higher
or lower pitch in the mufica! fca'.e ; and emphafis of force,

or the condition of words rendered emphatical by the

fuperior energy with which they are uttered. And the
adjustment of thefe refpedtive varieties of emphafes, to their

relpedtive occalions, it is contended, is of equal importance
with the feleCtion of the proper fituations for placing an
emphafis at all ; fince the fenfe may be as completely per-
verted, or at lead the car may be as much (hocked by
inferting the emphafis of force (a very common error in

theatrical recitation,) where that of tune, or of quantity
was required, as by placing it altogether on a wrong word.
To elucidate this fySlem Satisfactorily, would. require more
fpace than can conveniently be fpared, in a .general dic-

tionary of the circle of fciences ; but as there at prelVut
exiils no printed cony of the lectures in queftion, nor any
book upon the fubjedt to which the Itudent can be referred,

part of a column will not perhaps be misapplied, by being
devoted to the fubjedt. The kinds o"f emphafes enume-
rated are principally as follows-, i. The objective emphafis,
or emphafis of import, i.e. the ftrefs of voice by which pro-
portionate importance is given to the word 01 words, con-
veying the fubflaii' eadinj

j

|'t of the
fentence, as " I am defirous of being acquainted with the

nature of Mr,:,." That is to fay, " the i mure of man is a
fubjedt to which I am defirous of direct! ig fome enquiry j"
an idea which may be exprefled

I or without any
N : eccc
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rc'erence to any other fubjcet, either as ?(Tociated or

rejected. In which latter cafe, no ar.tr hefts is either ex-

preffed or implied, and the fimple emphafts of import is

cxpreffed, by an increafed ftrefs of the voice, thrown upon

the whole of the fyllables, compofing the amalgamated

fuhftantivc, or compound name of that object, to wit,

* the nature of man." 2. F.mphatis of antithefis, or that

cliaradtcriftic ftrefs and inflexion of the voice by which the

oppofttion between two ideas or parts of a compound idea, is

pointed out, and emphatically impreflbd upon the mind. The
iintithcfismay be cither ex prcflVd or underftood. Thus, if the

preceding paffage be rcquotcd with an •mphafis upon the

word nature only, and that emphafis be principally fpecihed

by a ftrong circumflective accent (that is. to fay, by a partial

iiicreafe of quantity and a fpecific peculiarity of time) I

am defirous of becoming acquainted with the nature of

I f.in ;—the words have changed to a certain degree their

figliification ; an antithefis is underftood ; and the interpre-

tation becomes " It is not the hijlory— it is not the outward

form and complexion, or any other particular incident rela-

tive to man, but his general nature, his phyfical and moral

attributes that I am defirous of knowing." Again, if the

ii'.io-le word Man be rendered emphatic by fnperadding to

the cuftomary energy of the clofmg poife or final heavy fyi-

hiblr a certain portion of the fame fpecies of time, " I am
defirous of becoming acquainted with the nature of man,'"

will then by another implied antithefis come to fignify, " It

is not with the nature of ftones, and earths, and fhrubs, and

herbs, and brute animals, that I am defirous of becoming

acquainted, but with that of man." Of the direct or ex-

prciled antithefis we have an illuftration in the following

fentence. " It is not with the nature of Man, but with the

nature of God, that I am defirous of being acquainted."

Upon this fpecies of emphafts little need be added to

what has already been faid by Mr. Walker. 3. The em-

phalis of coincidence, or the level and equal ftrefs of the

voice upon two or more words either in the fame or dif-

ferent members of a fentence ; by which the relationship,

agreement, and equal importance of the annexed ideas are

indicated : as—" The flature, the form, and the com-

p'exion of man, as well as his moral and phyfical attribute!

are parts of his nature ; and his hi/lory mull be ftudied that

his nature may be underftood." In this inftance all the

words diftinguifhed by italics demand the emphafts of coin-

cidence: a fpecies of emphafts which is expreffed more by

its time, or quantity, than either by its inflexion or its force.

As this is the fpecies of emphafts that is leaft obtruftve, it

is that which may be ufed with the greateft frequency and

freedom. 4. Complicated emphafes. Sometimes all the

different kinds of emphafes are mingled in one fentence ; fo

that fcveral different words, or pain, of words, require to be

difcriminated in all the varieties and degrees of time, tune,

and force. " It is not the nature of silvan that I am

defirous of studying ; but the laws of <£>0D that I

am anxious to comprehend." Here nature, laws ;

s13dtl <£>0D ', defirous, anxious; iVUDTlHB, compre-

hend, require to be refpectively balanced and coupled

in the mind by appropriate refponfes of quantity, tune,

and force ; which if the fentence flowed fpontaneoufly

would as fpontaneoufly be adjufted in all propriety, but the

due application and apportioning of which to written lan-

guage conftitutes one of the moil difficult parts of the art

of reading.

There is one thing more which it is neceffary to obferve

on the fubject of emphafts, and then we have done with

this long article. It has been miftakenly fuppofed, that

the diftin&ion «f emphafts neceffariry belongs to fingle
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words ; nay fome there are, who, corfotinding emphafit

with mere percuffion, would confine it to fingle fyllables ;

but the fact is, that emphafts (properly fo called) belong*

not either to the fyllabic feparation, or grammatical ftrilc-

ture of words, but to the idea ; and whether the fubllan-

tive idea be expreffed by a fimple or by a compound name,

the "whole name of that idea, not a part only of that name,

muft bear the equal imprefs of that emphafis :—thus, for

example, in the famous reply of the firlt William Pitt to

Mr. Walpole,—" But youth it leems is not my only crime ;.

I have been accufed of acting a theatrical part." Here
neither the word acting, nor the word theatrical, nor the

word part, taken fepanitely, designates the jut of the accu-

fation, or conftitutes the name of the idea included in the

accufation : for if we read, " I have been accufed of ailing *

theatrical part," placing the emphafis only on the word act-

ing ; may it net properly be afked—Why, what would you do

with a theatrical part but act it ? If the emphafis 1 e placed

on theatrical, " I have been accufed of acting a theatrical

part :"—what part fhould be acted, but one that is thea-

trical ?—if upon the word part alone— I have been accufed

of acting a theatrical part ?—what that is theatrical can be

acted but z part ? The whole latter member of the fentence

conftitutes therefore the jut or object of the accufation.—"I
have been accufed"—(ofwhat?)

—

ofacting a theatricalpart!"

Thefe words theiefore conftitule, accordingly, the amal-

gamated lubftantive, or compound name of the indirifible,

accufatory idea, and muft receive throughout an equal por-

tion of objective emphafis. Not that the fyllables are there-

by to be rendered equally forcible, or to be otherwife re-

duced to one monotonous level. They are only to receive

one common fuperaddition of emphatic force ; and as inde-

pendently of fuch fuperaddition, they would have differed

among themfe'ves in paufe, quantity, accent, and gram-
matical, or inherent force ; in all thofe particulars they will

(till continue to differ.

Such is the prefeat ftate of difcovery and afcertainment

to which enquiries had been conducted upon the fubject

of emphafis: by which it fhould feem, that it conftitutes

an efft iitial part of the theory and practice of the melody
of fpeech ; to which we refer the reader; concluding the

prefent article with the following definition. " Emphafes
confift in the fuperadditional importance given to particular

words or parts of a fentence, by an increafed ftrefs, tune,

quantity, or force in the pronunciation of fuch words or parts

of a fentence ; and by which their relative importance is point-

ed out, and the contrails and affimilations of different members
of a defcription, argument, or pofition, are difcriminated to

oral perception." Whether it be poffible, or even defirable

that a fyftem of notation (the want of which is lamented

by Sheridan and others), fhould be invented and applied to

the indication of thefe varieties, is a queftion that may
belong to the article Notation ; but which (hall not be

here difcuffed.

EMPHATICAL, is ufed by the Ancient Philofobhers,

to exprefs thofe apparent colours which are often feen in

clouds before the rifing or after the fettiug of the fun ; of

thofe in the rainbow, &c.
Thefe, becaufe they are not permanent and lading, they

will not allow to be true colours ; but, ftnee thefe era-

phatical colours are light modified chiefly by refractions

and with a concurrence of reflections, and fome other acci-

dental variations; and ft nee they are the proper objects of
fight, and capable as truly to affect it as other permanent
colours are, there is no reafon for excluding them from the

number of true and genuine colours, ftnee all other colours

are only modifications of light, as thefe are.

5 EMPHE-
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EMPHEREPYRA, in Natural I/ifory, a genua of

fulcrochita, compofed of various crufls or coats, furrounding

a nucleus of the fame matter and ftrudturc with themfelves.

See SlDEROCHITA.
Of this genus we have five fpecies. Hill's Hift. Fulfils,

P- 532-
EMPHRACTIC, in Pharmacy, the fame with tmplafk.

The word is formed from the Greek ijufywrfy, 1Jlop.
EMPHRAXIS, in Medicine, an obllrucition in any part.

EMPHRUE, in Botany, the name given by the people

of Guinea to a fpecies of tree, the leaves of which they boil

in wine, and give as a great reftorative in cafes of weakuefs

and decay. Its leaves are exactly of the fhape ot thofe of

the common mulberry, but they are not indented at the

edge. Petiver has thence called it " arbor Guineeniis

mori folio non crenato." Phil. Tranf. N 3
232.

EMPHYSEMA. The common meaningof this word, in

Surgery, is an inflation of the texture parts, in confequence

of air getting out of a breach in the lungs, and parting into

the communicating cavities of the cellular fubftance on the

outilde of the chert, through another breach exirting at the

fame time in the pleura coftalis, or membrane lining the

thorax. However, there are fome lefs frequent cafes of era-

phyfema, which are not comprehended in the preceding de-

finition, as will be explained in the courfe of the prefent

article. The term is derived from the Greek ififvtrcua, to

inflate. Dr. Halliday, in a late ingenious effay on the fub-

ject under coniideration, defcribes the following as thp

fymptoms of an eniphyfema, when the affe£tion proceeds

from an injury of the thorax. A condant pain takes place

in the fide, that has been hurt. At firft, the fuffering is

not increafed even by a very full infpiration ; but, no great

length of time elapfes, before a very confiderable difficulty

of breathing occurs, and the patient complains of a fenfa-

tion, as if cords were drawn acrofs the cheft, and of a pecu-

liar tightnefs at the fcrobiculus cordis. If the part, where
the pain and uneafinefs were firft felt, is now examined, a

foft puffy tumour may be noticed, which is fo very promi-
nent as to prevent the ribs immediately under it from being
felt. This tumour increafes very rapidly, and is loon dif-

fufed over all the cheft ; but is particularly confpicuous

on the neck, bread, and face. The rapidity, with which
it now fpreads over the whole furface of the body, is amaz-
ing, and, in many places, the fkin is elevated feveral inches'

from the fubjacent bones and mufcles. When the fwelling

lias become general, the patient finds it extremely difficult

both to expire and infpire ; the motion of the extremities

is very much impeded, and, indeed, when the fkin is con-

fiderably elevated, Inch motion is almoft entirely prevented.

The integuments crackle under the hand ; the fkin is much
paler than natural, feels cold, and when ftruck, founds

like a wet drum. The air may, in general, be eafily preffed

from any part ; but it returns to the fame place again as

foon as the prefTure is removed. The refpiration is exceed-

ingly laborious, and quick. The patient infpires with a

fudden effort, and the air, in parting the epiglottis, makes a

peculiar noife. Expiration follows infpiration almoft inftan-

taneoufly, and is performed with a deep figh, or rather

groan. The patient is incapable of lying with comfort on
either fide of his body, and feels mod eafe, and breathes

beft, when fitting half ere ft in bed. The Ikin and extremi-

ties feel very cold. The pulfe is forr.etimes quick and
hard j at other times, it is hard rid full ; but it can only be

felt with fome difficulty. The eye-lids are frequently fo

puffed up that the patient cannot fee ; the features are very

much deformed ; and the lips affume a purple, or rather a

livid hue. At the beginning of the cafe there is generally
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a (hort tickling cough, which increafes with the other

fymptomi, io as to become almoft inccflant. What the pa-

tient fpits up is generally very frothy and mixed with
blood. The tongue is dry, and the patient complains of a

conftant third. The voice becomes very weak, and uulefs

the effufed air is fpeedlly tet out, (o as to reduce the fwelling

and prefTure, the patient dies fnffoeated. (See obfervations

on Emphyfi ma, 1807.) It is utterly impoffible for any one
to underftaud the fubjeft of emphyfema, without previoufly

having fome idea of the manner in which the function of

refpiration is naturally carried on. He mult at lead know,
that, in the perfect date, the furface of die lungs always
lies in clofe contadt with the membrane liningthe ribs, both in

infpiration and expiration. The lungs themfelves are only

paffive organs, and are quite incapable, by any adtion of
their own, of expanding and contracting, fo as to maintain

their external furface conftantly in contact with the infide

ot the thorax, which is continually undergoing an alternate

change of dimenfions. Every mufcle that has any concern
in producing an enlargement, or diminution, of the cheft,

mud contribute to the effect of adapting the volume ofthe
lungs to the fize of the cavity in which thofe organs are

contained. This muft happen while there is no communi-
cation between the cavity of the pleura and the external

air, and while there is no breach of continuity in the fur-

face of the lungs themfelves. In the aft of infpiration, the
thorax becomes enlarged in every direction, the lungs aie

proportionally expanded, and the air entering through the
windpipe, into the air-cells of thefe organs, prevents the
occurrence of a vacuum. On the other hand, in the act of
expiration, certain mufcles diminifh the capacity of the
thorax, and the lungs being of courfe compreffed, a large
portion of the air, which had juft before been inhaled-

in the preceding infpiration, is again expelled from the
trachea.

The few obfervations, already made, muft render it obvi-
ous to every reader, that by the conftant continuance of
the furface of the lungs in clofe contadt with the infide of
the cheft, both in its enlarged and diminifhed ftate, the air

is regularly drawn into, and expelled out of the air-cells of
thofe important vifcera. It muft alfo be manifeft, that im-
mediately a free and diredt opening is made through the fkin

and mufcles into the cavity of the cheft, fome air muft
enter through the wound, and infinuate itfelfinto this laft

litiation, on the dimenfions of the thorax being enlarged
by the action of the mufcles of infpiration. The lungs on
the wounded fide, of courfe, remain collapfed, and lefs air is

drawn into the trachea, in proportion as a larger quantity-

accumulates between the infide of the cheft and the out-
fide of the lungs. In this manner, the expanfion of thefe
hitter organs on one fide becomes gradually more and more
ohdrudted. A certain part of the accumulated air, it is

true, is forced out of the wound again in each expiration ;

but a larger quantity enters at every infpiiation, and the
lungs on the injured fide become at laft quite collapfed.

Cafes of this kind, by which we imply wounds, attend,
ed with a free and diredt opening into the cavity of the cheft,

can never be attended with any ferious degree of emphyfe-
ma. If the wound be not quite ample and ftraight, a cer-

tain quantity of air, expelled at each expiration, inftead of
getting out of the external orifice, may undoubtedly infinu-

ate itfelfinto the adjoining cellular fubftance, and occafion
fome emphyfematous fwelling. However, this ncverfpreads,
under fuch circumdances, to any confiderable extent.

The emphyfema alfo, abltractedly confidered, is never
productive of much danger, when there is a free and diredt

opening into the cheft ; for it will be prefently underftuod

that
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tliat the danger, in cmphyferMtom cafes, depends on the

manner in which the air is conii in ike cavity of the

chert, fo as to produce Iulu ;i degree of prcfuire on the

mediailiflum and diaphragm, a. obftrufta the function of

the oppofite lung, and oecafions a fatal fuffocation. Kuw
the very exifleuce of a 1 ipening removes the poffibility

of the air accumulating in fuch a manner in the cheft, as to

caufe any dangerous degree of preffure on the diaphragm
and other lung. This latter luppurts life, while the lung

on the wounded fide lies quietly collapfed, till the wound
in the parietes of the elicit has healed, and the air has been

abforbed.

The foregoing remarks mud make us percieve what wif-

dom there is in the arrangement, of having the cheft divided

into two cavities, which have no communication with eac'i

other. If things were not fo ordained, fuffocation would

be a common confequence of every large wound, that ex-

tended into the cheft. Bertrandi informs us, that when-

ever a free opening is made into each fide of an animal's

thorax, the lungs collapfe, and fuffocation is always the

confequence.

However, wounds which merely penetrate the cheft,

without wounding the lungs, are never attended with any

confiderable degree of emphyfema. Whatever emphysema-
tous fwelling does arife is alfo produced by the external air,

which panes into the thorax through the wound, i; the aft

of infpiration, and out of the orifice of the injury again,

when the patient diminifhes the capacity of the cheft in ex-

piration.

The cafes of emphyfema, moft apt to be attended with

alar.ning fymptoms, interrupted refpiration, and an exten-

five diffufion of air in the cellular fubftance of the body,

are commonly produced by narrow oblique ftabs, which

penetrate the parietes of the cheft, the pleura coftalis, and

pleura pulmonalis, fo as to make an opening into the air-

cells of the lungs. Emphyfema alfo frequently affumes the

fame urgent and dangerous form, in cafes of fractured ribs,

the fharp fpiculje of which, being driven inward, tear the

pleura coftalis, pleura pulmonalis, and furface of the lungs

thcmfelves. The latter inftances differ from wounds in the

circumftance of there being no breach of continuity in the

integuments. We have already explained, that whatever

air inlinuates itfelf into the cellular fubftance, in wounds,

which limply enter the cheft without injuring the lungs,

niuft be derived from without ; that is, it iirft paffes into

the thorax through the wound But when emphyfema

arifes from narrow oblique ftabs, which enter the cheft and

injure the lungs ; or when the affeftion originates from the

plenra coftalis, pleura pulmonalis, and part of the fubftance

cf the lungs being torn by the fharp points of a broken rib
;

whatever air becomes diffufed in the cellular fublta-ce,

firft efcapes from the breach in the air cells of the lungs

i-.to the cavity of the thorax, and thence is expelled through

the wound, or laceration in the pleura coftalis, into the

common cellular fubftance, fituated on the outfide of this

tetter membrane. In wounds, which (imply enter the tho-

rax, without injuring the lungs, the air pafl'e6 through the

opening, into the cavity of the pleura in infpiration, at the

fame time, and from the fame caufes, that the air alfo

enters the lungs through the trachea. Circumftances, how-
ever, are exceedingly different, when emphyfema arifes from

narrow oblique ftabs, or fraftures of the ribs, attended with

an injury of the lu.gs. In the iirft of thefe cafes the air can-

not enter the cavity of the cheft in the fame manner as it

does when there is a free and direft opening made in the

pariete6 of the thorax. In the fecond inftance, (namely,

fractured ribs,) there is no external orifice at all. Both

thefe latter kinds of cafes, beiiig alfo accompanied by a

wound of the lungs, are cflentially different, in many refpefts,

from fuch examples of emphyfema as proceed from a
wound, which or.ly enters the cheft without doing any mif»

chief to the lungs. When the furface of thefe organs is

wounded, no fooner does the cheft become expanded in the

aft of infpiration, than fome of the air efcapes from the

breach in the fubftance of the lungs, gets into the cavity of

the pleura, and afterwards infinuates itfelf, through the

opening in the pleura coftalis, into the common cellular

fubftance.

We fhall next endeavour to make the reader underftand

more clearly the caufe of the air collecting in the cheft, and
becoming effufed in fuch cafes of emphyfema as pn
from wounds, or injuries, which caufe a breach either in

the pleura pulmonalis -alone, the pleura pulmonalis and

pleura coftalis together, or in the integuments, mufcles, a:: J

pleura coftalis, without the pleura pulmonalis being at all

concerned. We fhall enter into this part of the fub

rasher fully, becaufe it is by no means well underftood by
the generality of furgeons, and, without a clear compre-
henfion of it, the praftitioner muft feel completely in the

dark, in regard to the right mode of treating the affection.

Dr. Halliday notices, that the lungs in the thorax have

often, and not unaptly, been compared to a bladder in a

clofe pair of bellows ; but, if we fuppofe the bellows to Le

divided into two compartments, and each of thefe to con-

tain a bladder, which mutually communicate with each

other, and with the external air by means of a tube, which
is exactly- adapted to the nozzle of the bellows, and which

admits the air only into the cavity of the bladders, and not

into the fpace betwixt the bladders and bellows, we fhall

then have a perfect reprefentation of the mechanical ftruc-

ture qf the thorax. The bellows will reprefent the thorax

divided in the middle by the mediaftinum ; the bladders

will reprefent the lungs of the right and left fides; and the

tube, which communicates with the bladders and the ex-

ternal air, will reprefent the trachea. The only thing

which is wanting to render this mechanical reprefentation

perfeft is, that the bladders fhould exaftly fill the bellows,

fo as to leave no air betwixt them and the bellows.

It is evident, fays Dr. Halliday, that when we lift up the

handle of the bellows, the bladders will be filled by the ex-

ternal airrufhing in through the tube, which communicates

with both, and that, when we deprefs the handle, the air

will be again expelled. Dr. Halliday conceives that this

is exaftly the way in which the lungs are filled and emptied

in refpiration. The cavity of the thorax being enlarged,

by the contraftion of the diaphragm and intercoftal mufcles,

&c. a vacuum is formed, into which the air rufhes through

the trachea, and we perform what is called infpiration;

whereas, by the contraftion of the abdominal mufcles, and

relaxation of others, the cavity of the thorax is diminilhed,

and the air is expelled, or we expire.

The bellows and bladders, continues. Dr. Halliday, will

alfo ferve to illuftrate the ci les of injury mentioned as giving

rife to emphyfema, and firft as occafioned by the pleura pul-

monalis of one fide being wounded, or ulcerated. This
cafe is, in many refpefts, the fame as if an opening were

made in one of the bladders, and which opening would
form a communication with the fpace betwixt the bellows

and bladder on one fide. Now, fuppofe that this takes

place while the handle of the bellows is depreded, as foon

as the handle is raifed, air will rufh into the fpace betwixt

the bladder and bellows, and, if you keep the handle up
for a little time, the bladder will collapfe altogether, and the

place which it naturally occupied, when diftended, will
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now be occupied by the air. If we attempt to force out tending tofoinconfidcrable a depth in the lunge that it d
the air by deprefflng the handle of the bellows, we fli all not even occalion the lead fpitting of blood, or anv ol

oe»

fymptam of a deep wound ;' and Mr. John^BeU "oofcrvei,
that if the patient die, the wound cannot be i,

, , after
difiection

; but can only be difcovered by inflating the
lungs. Yet, fays this gentleman, the furfaoe of the lungs
being touched even in this flight way, the air efcapea from
them at every infpiration; the air which is then within the
cavity of the thorax is of courfe comprefled, fo that at the
next expiration this compreflion mult force the air either
back again into the lungs, or elfe out of the wound in the
r
it

6 . ..w. ^ u .,i^ ^ 4 vnc Luuiai) tciiig vuciiw) uiiuiuiuim, mi- ^...i.; num uk wuuuu iii it, wa.cn, like a rent ni a bin
effufed air will be comprefled againit the wounded lung; der, prevents it from being inflated, and partly from t

but none of the air which has efcaped can re-enter the lung preflure of the air in the cavity, in which there oup-'ht

find that this cannot be done ; for there is BO direct COW
muuication betwixt the bellows and external air ; and,

as theefhiled air prefl'es equally on all paitsof the collapled

bladder, it cannot efcape through it. Dr. Halliday next

explains, that by the action of the mufcles of infpiration,

the preflure is removed from the furface of the wounded
lung, ami the air, which ihould have rufhed in and difiended

thelung, now panes through the wound, into the fpace be-

twixt the pleura pulmonale and pleura coltalis. In the living

body the whole of the air infpired will not be thus effufed; parietes of the thorax, and thence among the cellular fub
but, as it mull pafs through the lung, it will alfo at firlt dif- ltance furrounding the broken rib. Thus, obferves Mi-
tend it, more or lei's, according to the fize of the opening in John Bell, in every infpiration there is a fudtion of fome
the pleura pulmonalis, and this partial dilatation of the air, which is drawn through the wounded (tings the air
wounded lung will always happen while air continues to be expands in the cavity of the thorax, the lun«r which irave
infpired on that fide. As toon as expiration begins, the out that air fnbfides again, and lies almoft entirely quiefcent
general cavity of the thorax being thereby diminifhed, the partly from the wound in it, which, like a rent in a Wad!

the

again, becaufe the whole of the air contained in the lung be a vacuum to make the lung expand. Every newinfoira
mult be forced out, and the preflure againit every part of the tion draws more air from the wounded lung, and every new
collapfed lung being equal, will prevent the effufed airfrom expiration drives more air our. into the cellular fubit u; >>

feparating any part, fo as to make a patTage for itfelf into There is no further outlet for the air, which makes its wav
the trachea. In this manner frefli air is accumulated in the forwards, and (to ufe Mr. John Bell's expreffionl lii

'•

fpace betwixt the pleura at every infpiration, while none mines the "common Ikin with wonderful rapidity Thus
is allowed to efcape during expiration, and the quantity the emphyfematous crackling tumour appears hilt over the
accumulated at lait will be equal to that which was received broken rib, or over the wounded point of the thorax • then
into the other lung, during the moll powerful infpiration extends over the whole chert, attended with breat ormref
after the accident. Dr. Halliday next notices, that this lion of the breathing; then over the neck and face and
kind of accumulation of air in the chelt has been denomi- tilling the eye-lids particularly, fo that the eyes ar> 'thfo
nated thoracic emphyfema, and has been fuppoied to have lutely clofed. Next it fpreads over the belly and d
fometimes proved fatal, without any more extenlive diffulion the thighs. At lalt, the private parts become' enormoufly
°f
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JJr. Halliday afterwards informs us, that when an open- or the hands and loles of the feet. More air favs Mr I >]

ing exiits both in the pleura pulmonalis and pleura coltalis, Bell, i6 every moment drawn out from the' wound of tl e
the fame circumitances happen as in the foregoing cafe, hmgs, and driven under the (kin; th
till the lung has collapfed ; but, that if the patient now at- ment more
tempt to expire, the injured fide of the thorax mult con- is quite int...

tinue difiended, notwithltanding every effort. However, in cold, and tiie patient, if he be not relieved by fome opera-
general the air makes a way for itfelf through the cellular tion, mult die.

membrane, and as the paffage of air into the cavity of the According to the fame writer, the wounded lungs col-
thorax, during infpiration, is ealier than the return of that lapfe, and continue in this (late until the breach in them
which has been already effufed into the cellular membrane, has healed, which happens in a very few days From the
this eflufion continues to go on with great rapidity, while moment when the lungs are wounded the ufe of th-
the patient lives, fo as to occafion what has been termed j'uL- wounded lobe is loll, fo that if the right lung be the ore
cutaneous emphyfema. injured, the breathing is entirely carried on by the left, only
The above writer alfo obferves, that in the cafe of a half the quantity of air is infpired, and the refpiration'is at-

wound which fimply penetrates the chelt, without hurting tended with difficulty. Mr. John Bell considers this col
the lungs, if the accefs of air be more free by the wound lapfe of the injured lung, which mufl inevitably continue for
than by the trachea, more air will enter during infpiration at le:ilt a few days, a chief means of fafety, at the fame time
into the cavity of the thorax than into the lungs; and that that it is a caufe of diltrefs. He obferves that when th *

if the accefs of air be, on the contrary, lefs free, then alfo lungs are unfolded their veffels have their full diameter thev
lefs air will enter the thorax than the lungs. However, hold their full proportion of blood, and, if they were not
Dr. Halliday remarks, that in the fame proportion as air collapfed, their wounded veffels would be in a condition to
enters into the lungs, or into the cavity of the thorax, it emit a conliderable quantity of blood. But, the fact is
will likewile be expelled from thefe cavities duritig expira- when one of thefc organs is wounded, it collapfes towards
tion. Hence, air would not accumulate in the thorax, did the fpine, and can no more be filled than a torn bladder can
not the lungs always tend to collapfe from their natural gra- be inflated. The lung is alfo oppreffed by whatever air or
vitation. Perhaps no author has offered a more accurate blood may be effufed in the cavity of the thorax. The col.
and fpirited deferiptiou of an emphyfema ariiing from a lapfe of the lung caufes lefs blood to be extravafated in the"
f 1 rib than Mr. John Bell, of Edinburgh. This chelt, and left to be thrown into the bronohise, which latter

•inai remark*, that when a rib is broken, the point of kind of hemorihage is even more dangerous than that
the brole.l bone is preffed down upon the furface of the which takes place in the cavity of the pleura, becaufe it

, fo as to lac-rate them. It is often from the flight' It may not only affect the wounded lung, but obllruet the
and molt fuperficial wound of this kind, that the emphy- entrance of air into the other one, fo as to rroduce a fatal
lematous tumour proceeds, the laceration of the lungs cx« fuflocation.

Mr.

le patient is every mo-
nt more and more oppreffed; till, at lalt, the breathing
pjite interrupted, the pulle flags, the extremities grow
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Mr. John Bell very juuieioufly remarks, tliat, if the in-

jured lung were not to collapfe, it would be difficult to

conceive, now the breach could ever be healed; for, the

air would be continually dreaming through the wound,
which becoming alternately dilated and contracted, like that

of an artery, coukl never clofe. However, firtce the

v*junded lung lir» in a collapfed date, the edges of the

wound are in contaft with, each other. We find by diflec-

tion, that a (light effufion of blood, a degree of livor, a

(welling, thickening, and inflammation, take place round
the wound, and thus, in two days, the breach is elofed.

The lung becomes again entire, and capable of reluming
its functions.

Mr. John Bell alfo takes notice, that the blafl of air, from
a wound in the thorax, is often fo ftrong, that at every

breath it is capable of extinguishing a candle, and ruffles

out with a confideruble noife. This dream of air, fo far from
being a lign of wounded lungs, is often mod remarkable,
when the lungs are abfolutely entire. It is a fign of a free

and open wound in the chelt ; but, by no means of wounded
lungs ; for whether thefe organs be wounded or not, the
air enters fo freely by the outward wound, when ample and
direr!}, that there is no vacuum formed to give the lung play,

and it mull collapfe, till the external wound has healed.

Wounds of the thorax, therefore, are totally different

cales from wounds of the lungs. When the chell has a

large free opening made into it, it is (as Mr. John Bell de-

icribes) like a pair of bellows, having a large air-hole, which
admits the air ever)- time the brealt riles; and expelsit again

as often as the brealt falls down. The air is alternately

drawn in, and thrown out at every refpiration, with a ftrong

blait ; but, whatever air iffues through the wound, had
been drawn in by the wound, and had never pafled through
the lungs. Hence, when there is a free opening made in

the thorax, no vacuum can form fo as to lead to the expan-
sion of the lung, and whether entire, or injured, it mult be
in a collapfed Hate.

We may be convinced, that the lung, on the fide oppo-
fite the wound, is adequate to the temporary fupport of

life, by the recollection of feveral kinds of cafes. When a

large free opening has been made into the chelt bv fome ac-

cident, or by the furgeon's knife, the lungs on the injured

fide of courfe collapfe
; yet, the patient has often been

known to live with tolerable eafe in this condition, until a

perfeft recovery has followed. When the right or left lung

hag been utterly prevented from becoming expanded, in

confequence of the preffure of air in emphyiema, water in

hydrops pectoris, or pin in empyema, the patient has

often lived a conliderable while in this ftatc, and ultimately

got well. Perfons have lived fo long with difeafe in the chelt,

that when they have died, and their bodies have been opened,
only a fmall knob, or tubercle of the lungs on one fide, has

been found remaining. See Koelpen de Empyemate Ob-
fervatio, p. 135, 136.
When the lungs are wounded by the point of a broken

rib, or when they are injured by a narrow (lab in the thorax,

the air-cannot readily efcape from the cavity of the chett,

while at every infpiration more and more is drawn out from
the lungs, till at lalt fuch a quantity accumulates, that it

not only opprefles the lung, which is on that fide, but by
hindering the free aftion of the diaphragm, and loading the
mediaftinum, it opprefTes the other lung alfo. In this

manner, the breathing becomes gradually more and more in-

terrupted; the pulfe finks; the extremities grow cold; and
after great tofling, and undefcribable anxieties, the patient

dies. All this may happen, even when a part of the air efcapes

through the breach in the pleura coltalis, fo as to inflate a

great part of the common cellular membrane of the body.

Bee Difcourfe* on the Nature and Cure of Wounds by John
Bell, vol. ii.

From what has been dated, it mud be evident, that the

rmphylematous fwelling itfclt, or, in other words, the dif-

fufion of air in the cellular fobdance, is a matter of fe-

condary confequence, and, that the great peril of an tin-

phvfema depends on the manner in which one fide of the

died may become fo dillendcd with air, that the prefTure

produced on the diaphragm, mediallinum, and oppofite lung,

occafions a fatal interruption of icfpiration.

However, in cafes in which there is a free and open
wound in the parietet of the chelt, or when the furgeon

has made an ample and dircft incifion into the thorax, the

Opening, in fact, does not relieve the lung on the fame (ide,

but the oppofite one, by obviating the preffure of any
confined air on it. In the mean while, the lung on the

wounded fide lies in a collapfed ilate, till the wound in it

has healed.

1 1 is-ciirinus to obferve.how few of our bed modem furgical

writers have had accurate notions concerning emphyfema.
Hewfon, Benjamin Bell, and Bromfield, have nil fal

the midakeof fuppofing it poflible to make the wounded
and collapfed lur.g immediately expand again by exhaufting

the air from the cavity oi the pleura. Mr. Bromfield writes,

" in cafe an opening is made between the ribs, and a cannula

introduced, whole diameter is larger than the wound of the

lungs, the air will be forced out as fait as it efcapes from the

lungs, therefore the lungs will have room for their expan*

fori," Sec. See Chirurgical Cafes and Observations.

Mr. Hewfon obferves, " it is natural to fuppofe, that

the wound of the pleura and intercollals may fomethr.es be
too fmall to fufferthe air to get readily out into the cellular

membrane, and to inflate it, but may confine a part of it

in the cavity of the thorax, fo as to comprefs the lungs,

prevent their expanfon, and caufe the fame fymptoms of
tightnefs of the chelt, quick-breathing, and fenfe of fuf.

focation, which water does." Mr. Hewfoa feems to have

no idea of the danger of faftocation proceeding from the

preffure on the oppofite lung, and though he wrote pro-

feffedly to recommend paracentesis thoracis in thefe cafes,

he advifes making a fmall incifion, rather than a larg*e one,

left the nirjhoulil enter, and binder the expanfion of the lungs.

Med. Obf. and Inq. vol. iii.

Mr. Benjamin Bell has undoubtedly run into mod flrange

abfurdities in the defcription in his Syittm of Surgery, of
plans for expelling the air from the furface of the lungs.
" While the wound yet remains open," fays he, " let the

patient, in a flow gradual manner, make a full infpiration,

by which a conliderable quantity of the collected air will be
difcharged. This being done, the (kin inuit be inflantly

drawn over the/ore, fo as to cover it completely during ex-

and if the wound be moderately opened during

infpiration., the whole quantity will be foon expelled."

In this paffage, the author has obvioufly confounded the

words expiration and infpiration, befides difplaying igno-

rance i;i thinking it practicable to make the collapfed

wounded lung rife up again bv fuch proceedings.

The fame author remarks : "the other means which we
wifh to propole for drawing off air from the thorax, is fuc-

tion ; an exhaulting fyringe may be fitted with fuch a mouth
of ivory or metal, as will a'low it to be clofelv applied over

the orifice in the pleura :" He adds, that " as much diitrefs

has, on fome occafions, enfued from both cavities of the
cheft being at the fame time laid open, it ought never to be
attempted." He afterwards imputes the danger, not to

the collapfe of both the lungs, but to the inflammation

likely
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likely to nrife from the adiniflionof air into the two cavi-

ties of the cheft at once. The fad is, a free opening

made into each fide of the cheft at the fame time would

be i: ftuulv followed by a collapfe of both lunge, and im-

fufibcation. There would neither b n ir any

inflammation to nrife, nor for relieving the patient with ex-

ban : vs.

There is certainly a poflibflity of making the lungs

pand again, by fyringes, &c. as foon as the breach in them

lias healed, or the injured air-cells have been clofed with

lymph; but, the propriety and utility of the

plan may be jnftly called in queilion. The introduction of

pipes into the cheft cannot be done without irritation; no

6 air can efcape from the lung now the air-cells are

•clofed ; what is already effufed in the chelt will be abforbed,

and the lung expand again, in proportion as this is effected
;

and fhould the diaphragm and oppofitelung fuffer dangerous

preflure from the large quantity of accumulated air, relief

li ly he derived from making an opening in the diftended fide

•of the cheft, fufficient for letting out a certain quantity of the

confined air. In this inrtance, a finall puncture in the pleura

would fuftiec : the cafe is not like fome others, in which the

breacbin the lung is not clofed, and a very free and direct

opening is required, in ord :r to let the air efcape from the

thorax, as fall as it paffes out of the wound in the lung

itfelf. Bv this ftep, and no other, can we prevent the

fpreading of the emphyfematous fwelling over the whole

bodv, and what is of ft ill higher moment, a perilous degree

of preiTure on che diaphragm and oppolite lung.

Some of the moft remarkable cafes of emphyfema, on re-

cord, are related by M. Littre, M. Mery, Dr. Hunter,

and Mr. Chefton, in the Mem. de 1'Acad. Royale des

Sciences for 1713, Medical Obfer various and Enquiries,

vol. ii, and Pathological Enquiries.

With refpeet to the treatment of emphyfema, when the

air becomes effufed in the cellular fubftance round a wound,

which merely injures the parietes of the cheft, the beft

plan muft be to direct the patient to expel as much of the

air from the thorax as he can, by making long expirations,

the opening being regularly doled when the patient en-

larges his cheft in infpiration. After getting as much air

as poffible out of the thorax in this manner, the edges of

tbe external wound may be carefully brought together, and

\yell covered with adhefive plaifter, compreffes, &c. fo as to

prevent the ingrefs of any more air into the cheft. The
emphyfematous fwelling can now no longer increafe, or, at

all events, can only do fo as long as whatever air is ft ill in

the cheft continues unexhaufted ; and in proportion as it

becomes effufed, or is abforbed, the lung muft expand and

refume its function again. In this particular inftauce, as

there is no breach in the lung, the practitioner, if he thinks

proper, may endeavour to make the viicus expand again

at once, by drawing the air out of the cavity of the pleura

with a fyringe. However, fince all examples of emphyfe-

ma, wbich are attended with urgent fymptoms of fuffoca-

tion, are accompanied by a wound or laceration of the sir-

cells of the lung, we can ally attempt to make this

organ immediately 1 xpand again by means of fuftion. The
thing is not pracne life how can we cxhauft the

'air from the cheft, as long as more is capable of palling out

of the opening in the lung itfelf. We have nkewife al-

ly explained, that the collapfed (late of the injured lung

IS the moft favourable for the clofure of the wound in it,

and for the pretention of hemorrhage from its veffels.

In all confiderable cafes of emphyfema, the air, effufed in

avity of the thorax, and common cellulai merrihrana,

d from a rent, or wound in the fubftance of the

. c. XIII.

lungi, The word fymptoms in thefe inftances, as we have
already repeatedly i;::"nU i upon, depend on the preffure of
the air Cdqftned ill the injured fide of the thorax, on th*
diaphragm, and oppofite long. Both this accumulation of
air, and the diffufion of another portion of it in the cellu-
lar texture of the body, are entirely owing to one cii

ilante, d!z. there being no free and direct paflage through
which the air can efcape i, as faft as it paffes out
of the breach in the lung.

The inflation of the external parts with air, a thing which
often takes place in an enormous degree"; is not itfelf a
cafe of urgent danger, and, indeed, it re fo far a favourable
1

' it, as it proves, tftat the air effufed from the lung can
efcajpfc from the cavity of the. pleura in a certain meafure.
If it could do fo with fufficient celerity, t:o opprefliou of
the diaphragm and oppoiite lung would be occafioned.

In cafes of emphyfema, Mr. John Bell recommended the
following treatment to be adopted, ift. Upon obfervilig
the crackling tumour begin to form over a fractured
fmall punctures fhould be made with tl. a lancet,
and, if the inftrument be carried deeply enough, the air v ill

rufli out in an audible manner. As' this air was in the
thorax before it came into the cellulai- fubftance, it is plain,
that the thorax is ftill full, and that the lung of that fide is

already collapfed and ufelefs, and muft continue fo for a cer-
tain time ; that is until the breach in it is clofed. The
purpofe, therefore, of making thefe fr-arificarions, and efpe-
cially of making them fo near the fractured part, is not to
relieve the lung?, but merely to keep the air from fpreading
more widely beneath the fltin.

When the emphyfema proceeds from a narrow ftab in the
cheft, the practice fhould of courfe be the fame, in the fame
ftage of the cafe, or, in other words, at the period when
the external emphyfematous fwelling is in an incipient ftate.

The two examples refemble each other, inafmuch as the
lungs and pleura coftalis are wounded in both cafes, and the
air, which pafles through the breach in the pleura, cannot
make its way completely outward ; but becomes diffufed
in the cellular membrane.

2dly. If, before the furgeon arrives, the air fhould have
fpread to very remote parts of the body, as to the fcroturh
and down the thighs, it will be eafier, fays Mr. John Bell,
to make fmall punctures in thofe parts, in order to let out
the air directly, than to prefs it along the whole body, till

it arrives at the punctures, made on the cheft, over the
wounded part.

3d!y. If, notwithstanding free punctures, and preffi.ig- out
the air in this way, it fhould be found by the opprefiion,
that either air or blood is accumulating within Che cavity
of the thorax, fo as to opprefs not the wounded lung only,
which, from the firft, is of courfe collapfed and ufefefs, but,
alfb, fo as to opprefs the diaphragm and other lung; th n

a freer incifion muft be made through the (kin and rhufcles,
and a fmall one in the pleura coftalis, in order to let the con-
fined air out of th? thorax.

In the courfe of a few days the wound in the collapfed
lung becomes clofed by the adl :

1 urination, in which
procefs the breach in the air-cells is flint up with coaj
lating lymph, and the air can no I t out of them
Into the cavity of the cheft. The air. which is already
there, is alternately abforbed, and the lung, expanding in

proportion, refumes its original fumjl

known to arife from the burfting
of a vomica, and ulceration of the furfacc of the luri

but the air, which efuapes in this inltance, cannot find its

way into the cavity of the thorax, becaufe the inflammation,
which precedes the abfcefa and ulceration of the air-cells,

O
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clofes tliofc which are adjacent, and produces an adhefion

of the edges of the vomica, or ulcer, to the inner furface of

the chcll, fo as entirely to fcparate the cavity of the abfeefs

from that of the thorax. We do not know of any example,

in which the fymptoms imputed to the confinement oi air

in the cheft, originated in confequence of fuppuration and

ulceration of the furface of the lungs. However, Palfyn,

Dr. Hunter, and the author of the article " Emphyfema"
in the French Encyclopedia, have feen cafes, in yyhich

emphyfema has arifen from abfeeffes of the lungs, attended

with adhefion to the pleura, and ulcerations in the fituation

of fucli adhefion. In tliefe cafes, the pus having made its way

through the pleura, and intercoftal mufcles, the air cfcapes

alfo through the fame trad, fo as to get into the cellular

membrane on the outfide of the cheft.

A certain degree of emphyfema has been obferved to be

occalionally produced by a violent effort of refpiration. In

the inftances referred to, the air is laid firft to make its

appearance about the clavicles, and afterwards to fprcad

over the neck and adjacent parts. The violent efforts of

parturition have alfo been remarked to occafion a Gmilar

fymptom ; but without being 'followed by any bad cou-

fequences. See Medical Communications, p. 176.

In the fourth volume of the Memoires ele l'Academie de

Chirurgie, 4to. M. Louis has defcribed an emphyfema of

this latter fort, which, on account of its caufe, and the

indication which it affords the practitioner, is highly im-

portant. M. Louis had occafion to remark the occurrence

in a young girl, who died fuffocated, from a bean falling

into her wind-pipe, and he confiders the kind of emphyfe-

ma in queftion as a pathognomonic fymptom of fuch 111 ac-

cident. If this opinion be correct, a knowledge of the cir-

cumftance mull be of great importance to the practical

furgeon ; for, if making an opening into the trachea, and

attempting to extract the foreign body be delayed, from

any doubt concerning the nature of the cafe, the patient will

inevitably die of fuffocation. In the cafe which firft

attradted the attention of M. Louis to the fubjedt, the

emphyfema made its appearance on both fides of the neck

above the clavicles, and came on fuddenly, on the third

day after the foreign fubftance had fallen into the trachea.

On examining the body, after death, the lungs and medi-

aftinum were alfo found to be in an emphyfematous ftate.

The retention of air by the extraneous fubftance produced,

according to M. Louis, at every attempt to expire, and,

particularly, during the violent fits of coughing, a ftrong

propuliion of this fluid towards the furface of the lungs into

the fpongy fubftance of thefe vifcera. The air next infinuated

itfelf into the cellular texture, which unites the furface of

the lung to the pleura pulmonalis ; and, by communications

from cells to cells, it occalioned a prodigious fwelling of the

cellular fubftance, between the two layers of the inediaf-

tinum. The emphyfema increaiing, at length made its ap-

pearance above the clavicles. This tumefaction of the

lungs and furrounding parts, in confequence of air getting

into their fpongy and cellular texture, is an evident caufe

of fuffocation, and M. Louis obferves, that the fwelling

ieems to be fo natural an effect of the pretence of a foreign

body in the trachea, that one can hardly fail to think it an

effential f) mptom, though no author has made mention of it.

An emphyfema of the head, neck, and cheft, has alfo

been noticed in fome typhoid fevers. Dr. Huxham relates

an inftance of this fort, which took place in a failor of a

fcorbutic habit. Medical Obfervations and Inquiries,

vol. iii. art. 4.

Surgical practitioners have frequent occafion to remark

the occurrence of a partial emphyfema in cafes of gangrene.
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Emphyfema, arifmg from wounds id the thorax, is very

often a cafe, complicated with large extravafation3 of blood

in the cheft, and inflammation of the pleura and lungs;

circum (lances which mull greatly increafe the danger, and

ought materially to influence the mode of treatment.

The adhefions, fo frequently met with between the

pleura coftalis and pleura pulmonalis, muft obvioufly have

the effect of preventing the collapfe of the lung, in circum*

ftances under which it would otherwife happen. Were a

wound to enter through the middle of any adherent parts,

it is plain that no air could find its way out of the lung into

the cavity of the thorax.

EMPHYTEUSIS, in the Civil and Canon Law, the

letting out of poor barren lands for ever, or at lead for a

long term of years, on condition of the tenants cultivating,

meliorating, or mending them, and paying a certain yearly

confideration.

The word is formed of the Greek, ip^vTw-t:, which fig-

nifies an engraftment, and by metaphor, a melioration or

amendment} for as we only graft trees to mend them, fo a

man only alienates his land by emphyteufis, on condition

of having it amended.
Emphyteufes are a kind of alienations, differing from fales,

in tiiat they only transfer the dominium utile, the benefits of

the ground, not the property, or fee-fimple. Among the

Romans they were at firft temporary, afterwards perpetual.

The twentieth canoa of the council of Carthage pro-

hibits the bilhops feizing the church's emphyteufis out of

the hands of private perfons, uulcfs they have been three

years without paying rent.

EMPIRE, the territory or extent of land under the

command and jurifdiction of an emperor. See Emperop..
We fay the Roman empire, the empire of the Eaft, the

empire of the Weft, or the weftern empire, the empire of

the Great Mogul, &c.
Antiquaries diftinguifh between the medals of the upper

an"d lower, or has empire: the curious only value thole of
the upper empire, which commences with Caefar or Au-
guftus, and ends in the year of Chrift 270.

The lower empire comprehends nearly 1200 years, reck-

oning as low as the deftruftion of Conftantinople, in 1453.
They ufually diftingui.1i two ages, or periods of the lowej

empire ; the firft beginning where the upper ends, vis.

with Aurclian, and ending with Anaftafius, including about

200 years; the fecond beginning with Anaftafius, and ending

witli the Palaeologi, which includes about icoo years.

See Medal.
In ancient hiftory we read of four great monarchies o,r

empires, "vi-x,. that of the Babylonians, Chaldeans, and Af-
fyrians ; that of the Medes and Perfians ; that of the

Greeks ; and that of the Romans. The firft fubfifted from

the time of Nimrod, the fame with Belus, or, as others

fay, from the time of Ninus, the fon of Belus, who founded

it in the year B.C. 2059, according to Blair's tables, to

Sardanapalus their laft king, B.C. 820, and confequently

hilled about 1239 years. But chronologers differ much
concerning both the commencement and duration of the

Affyrian empire. (See Assyria.) The empire of the

Medes commenced under Arbaces in the year B.C. 821,
and was united to that of the Babylonians and Perfians

under Cyrus, in the year B.C. 538, and it clofed in the 5th
year of Darius Codomannus, who was conquered by Alex-
ander B.C. 331. The dominion of Perfia, after the death

of Darius, was transferred to the Greeks. The Grecian

empire laftcd only during the reign of Alexander the Great,

beginning in the year B.C. 336, and terminating with the

death of this conqueror B.C. 323, his conquefts being di-

vided
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d among Inn detains. The Roman empire commenced

with Julius Csefar, when he wa> made perpetual dictator,

after the battle of Pharfalia, in the year or the city 706,

48 years B.C. Some, however, date the commencement of

the Roman empire after the battle of Actium, with the

firft year of Augnftus, A.U C. 723, B.C. 31. The de-

cline of the Roman empire may be considered as principally

owing to the defpotifm of Severus, and the paflive obedi-

ence of the people. From this period we behold a train of

emperors vicious, or impotent, either wilfully guilty, or

unable to affert the dignity of their ftation. The empire

illelf gradually decayed, harrafTed on all tides by powerful

invaders, and convulfed by the furious contefts of domeltic

foes. During the reign of Oallienus, 30 pretenders con-

tended for the fupreme power, and added all the calamities

ot civil war to the misfortunes of this devoted empire. The
power and influence of the emperors were likewile dimi-

nished by the adoption of feveral colleagues, and by the di-

vilijn ot the empire between the two fons of Theodcfius the

Great, A.D. 295. Arcadius was proclaimed emperor of

1 he Eaft, and Honorius emperor of the Weil. The weftern

empire contained all Italy, Spain, France, Britain, Ger-
many, Pannonia, and Africa. The eaftern empire compre-

ded Alia theLefs, Arabia, Syria, Egypt, Lybia, and the

feveral regions on the Danube. The feat of the empire was
removed to Byzantium by Conftantine, in the year ofour Lord
328: the Eaft and Weft were then united under the title of

•the Roman empire, till the Romans proclaimed Charlemagne
emperor, A.D. 800. From this epocha the Eaft and Weft
formed two feparate empires; that of the Eaft, governed by
Greek emperors, commenced under Nicephorus, A.D. 802,

or, rather, was continued; hut being gradually weakened,
terminated under Conftantine Palrrologus, in 1453, when
the Saracens, having fubdued Syria, Paleftine, Egypt, Cilicia,

and other neighbouring countries, ar.d having ravaged the

reft of the Roman territories in the Eaft, belieged Conftan-

•iinople under Mahomet II. and became mafters of it. From
this period the city has been the imperial feat of the Turkim
or Ottoman emperors. The weltern empire, properly fo

called, terminated with Auguftulus, fonof Nepos, A.D. 476,
but being revived under Charlemagne, it ended with Charles

Le Gros, who pofTefTed all the dominions of Charlemagne,

A.D. 887, and it was afterwards known by the appella-

tion of the empire or German empire.

Empire, or the Empire, ufed abfolutely, and without
any addition, long fignified the empire of Germany, called

alfo in juridical adts and laws, the holy Roman empire,

S. R. I. q. d./ucrum imperium Rowanum, which condituted

what was otherwife called the Germanic body.

The empire had its beginning with the ninth century;

Charlemagne being created firft emperor by pope Leo III.

who put the cro-. n on his head in St. Peter'b church on
Chriftmas day, in the year 800.

Authors are at a lofs under what form of government
to range the empire; fome fuppofe it to have been a mo-
narchical ftate, becaufe all the members thereof are oUiged
to afk the inveftiture of their ftatcs of the emperor, and to

take an oath of fidelity to him.

Others maintain that it was a republic, of ariftocratic

ftate, becaufe the emperor could not refolve or determine

any thing without the concurring fuffrages of the princes.

!•. is added, that if they required inveftiture from, and
f .vore fealty to him, it was only as head of the republic,

and in the name of the republic, and not in his own
; juft as

at Venice, every thing is tranfa&cd in the name of the doge.

'.v..

Laftly, others will have the empire to have been a mo-
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narcho-ariftocratic ftate, /'. e. a mixture cf monarchy and
ariftocracy ; becaufe, though the emperor in many cafes

feemed to aft fovcrcignly, yet his deerees and refolves had
no force, in cafe the ftate refufed Id confirm them.

In line, we fliould rather choofe to call it an arifto-demo-

cratic ftate, becaufe the diet, wherein the fovcreignty is

lodged, was compofed of princes, and the deputies of the

cities, and was divided into three orders, or bodies, called

colleges, viz. the college of electors, the college of

princes, and the college of cities.

We fay, diet of the empire, circles of the empire,

fiefs of the empire, princes of the empire, eftates of the

empire, members of the empire, capitulations of the empire,

receflus of the empire, &c. See College, Diet, Cir-
cle, Prince, Capitulation, and Recessus.
The ftates or eftates of the empire were of two kinds,

mediate and immediate. The immediate ftates were thofe

who held immediately of the empire, whereof, again, there;

were two kinds ; the firft, fuch as had feats and voices ia

the imperial diet; the fecond, fuch as had none. The medi-

ate ftates were thofe who held of the immediate.

The ftates which afterwards compofed the empire were
the princes of the empire, the counts of the empire, the
free barons of the empire, the prelates of the empire, the

princefTes or abbeffes of the empire, the nobles of the em-
pire, and the imperial cities. For an account of the fubie.

quent changes which this empire has undergone, fee

Electors, Emperor, and Germany.
EMPIRIC, in Medical Hijlery, from the Greek word

ipirapm, experience, an appellation affumed by a feft of
phyficians, who contended that all hypothetical reafoning

refpedting the operations of the animal economy was ufelefs,

and that obfervation and experience alone were the found-

ation of the art of medicine.

The origin of this feft is varioufly dated by different

writers of antiquity, who have attributed it to three dif-

ferent perfons. The empiric phyficians themfelves feem to

have confidered Acron of Agngentum, who was a con-

temporary and rival of EmpeuocLes, (a pupil of Pytha-
goras,) in the 70th olympiad, as their founder ; and Pliny-

has afierted the fame opinion, in his iketeh of the hiftory

of medicine. (Nat. Hift. lib. xxix. cap. 1.) " Alia fadlio,

ab experiments fe cognominans Empiricen. caepit in Sicilia,

Acrone Agrigentino, Empedoclis phyfici audloritate, com-
mendato." This account of the rife of their feft was
maintained by the empirics, in order to obtain the advan-

tage over the rational or dogmatic phyficians, who could

only date their origin from the time of Hippocrates. But
it has been juftly remarked, that the phyficians, who lived

between the time of iEfculapius, and tlte period, when
philofophy and realoning were applied to medicine, were
empirics in faft, though not in name, in confequence of the
rude and imperfeCf ftate of the art, and cannot be regarded
as fe&aries, fince all were at that time equally empirical.

The beft hillorians refer the eftablifhmcnt of this feci to

a much later period ; namely, to about the 123d olympiad
(A. C. 260) ; but they are not agreed as to the indiwdual,

who firft promulgated the doiflrine of empiricilm. Gale.i

and others have afenbed the origin of the fe£t to Philinuw

of Cos, who was a difciple of Herophilus, to whom he-

was faid to be indebted for the full hints of his fyftcm.

Herophilus was doubtlcfs more attentive to the ufe of drug*
than any of his predeceffors, and the empirics directed then
views particularly to the difcovery of medicines : his nurae.

rous difcoverics in anatomy likewife led him, and ftill more
hisdifciples, to quedion the value of the reafoning of their

predecelidrt, ia whole ftatements of fact they found fo much
O 1 error,
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errer, particularly in rrgird to the Structure of the human

Little, however, is known with certainty refpecting
this Phflinus. Gale:) quotes him, when writing on the

i ompofition of medicines) and he is faid to

have written on ire of plants, and to have commented
on the writinj ocratcs.

Celfus, howevi . that Sera liefirftwho
rr.j.v,- i,ie, that the . . of reafo -

ami philofophy to the art of medicine was of r.o avail, anq
confined the ft to practice and e. (De
Medicina, Prxf.) Sera] ., ifed medi-
cine at A' i . . contemporary
with Philinus, and the diSciples of Herophilus. Galen ac-

cnl^s him of !, eontempt for Hippocrates and
all hisprei ivril and of praifing hhnfclf

on all , (Galen., d' i Empiri Cap. ult.)

Apqllofiius, Glauci.i.:, Hen. elides c<f T •id others

of no fmall note (" non mediocres viri") followed in the

fteps of Serapion, according to CelSus. Heracfides was
one of the mo ft.famous of the empirics, and appears to

have been the SirSt to employ that valuable fubftance, opium,
in the practice of medicine. Many other names are on re-

cord, as belonging to this feet, antecedent and pofteriorto

Hcraclides: one of the lateil was Marcellus, who lived in

the time of Theodofius, arid appears to have held fome
office in the court of that emperor, and was probably there-

for.' a Chriftian. Pie has left a trcttit'e on medicines, com-
piled from various writers, and adapted to the cure of all

difeafes. The art of medicine, indeed, is indebted to the

empirical phyiicians for many important additions to the

Materia Medica. With refpe'et to the doctrines of the feet,

however, and the principles on which they defended them-
felves againft the dogmatics, we have no other accounts,

t \.ti:oie which their adverfaries have given, in quoting

t] rn with a view to their refutation ; all their works upon
t fe topics have perilhed. Celfus and Galen have ftated pro-

bably the greater part of the leading points of their tenets.

The empiric fyftem, as the term imports, was founded
altogether upon experience : and thofe, who belonged to

this Sect have remarked, that there are three modes by which
we learn, from experience, to diftinguifh what is advanta-

geous and what ^prejudicial, in regard to our health. The
SirSt of thefe, and the moft fimple, arifes from accident. A
perfou, for example, having a violent pain in the head,

happens to fall, and divides a veSTel in the forehead; and it

is obferved that, having loft blood, his pain is relieved.

Under the fame mode, they include the experience which is

acquired by obferving the fpontaneous operations of the

constitution, where no remedy has been applied, as in the

following cafe : a perfon labouring under a fever, finds his

difeafe mitigated, after a hemorrhagy from the nofe, a pr^-

fufe perfpiration, or a diarrhcea. The fecond mode of

gaining experience, is, that, in which Something is done

by defign, with a view to afcertain what will be the fuccefs

of it : ac, for inftance, when a pcrfo>i, having been bitten

byaferpent, or other venomous creature," applies to the

bite the firft herb that he finds ; or when a man attempts

to alleviate the fymptoms of an acute and burning fever, by
drinking as copioufly as he is able of cold water ; or when
a perfon tries a remedy, fuggefted to him by a dream, as

was frequently done in heathenifh times. The third mode
of experimenting, is that which the empirics termed imi-

tative ; which is purfued in cafes, when, after having re-

marked the effects rcfulting from accident, or the fpontane-

ous actions of the fyftcra, on the one hand, or from defign

on the other, we make an attempt to accomplish a fimilar

refult, by imiut ;ng that which was done on thofe occasions,

This lad fort of experience, they conter.d, is that which,

peculiarly constitutes the art of medicine, when it has been

frequently repeated. They call that obfcrvalion, (Wpw*?.)
or autopjta , ) which each individual fees himfelf;

and u£c the term i.[/!:iy, 01
.

) for fuel, obfen -

ation when committed to writing; that is, the autnpfia,

orperfonal- , confills of the observations which
perfon has made, by his attention to the progrefsof a

difeafe, whether in regard to its lymptoms and changes, or

to the remedies employed; while the record is a fort of
narration or regilter of all that was obferved by thofe in-

dividuals; which regifter being completed, I i.e. includ

all t!. incident to mankind, and the remedies ad-

miniftered for their alleviation,) the art of medicine would
be edablilhed with a i ble degree of certainty. But

Sometimes occur, in tegardto which neither

our perloLal experience, nor the obfervations of others, can

furniih us with any <.:Iiftance ; and we meet with diforders

in particular Situations, where the means of relief, Sanctioned

by experience elfewhere, are not within our reach ; we mud
ncceffarily have recourfe to fome other expedient in order to

alleviate the fufferings of the patient. The empirics were
provided againft this particular difficulty, in what tl.ey

termed a fubjlitution of fimilar means, (tr«nf.:us ad Jim,

as the Latins have translated it.) This was a new experi-

ment, which they inflitutcd, after having compared one
difeafe with another; or one part of the body with anotL

of fimilar Structure; or, laftly, one remedy, the nature of
which was afcertained by experiment, with another which
reSembled it. " They tried, for example, in herpetic erup-

tions the remedies which had relieved er\fip.las ; in the dif-

eafes of the arms, they employed the expedients which
had been practifed in thofe of the legs ; and if they could

not procure quinces, which are an auftere fruit, they ufed

medlars, which are not fo."

Obftfuation, then, record, and the fuljlitution of fimilar

means, were the three fundamental refources of the art of
medicine; according to the empirics; and thefe were de-

nominated by Glaucias, and others, the tripod of medicine

(TfiVa; T»f i T
t
-i«;.)

There is obvioufly a great deal of good fenfe and found

philofophy in this doctrine of empiricifm. It points out
the true mode of investigating the phenomena of nature, by
unwearied experiment ; the mode which Bacon laboured to

inculcate on the dogmatifts, and hypothefis-mongers of his

age, which Newton fuccefsfully purfued, and which has

led the philofophers of later times to the developement
of that fund of natural knowledge in the fciences of elec-

tricity, chemiftry, mechanical, and every branch of natural

philofophy, by which modern inquiry is distinguished.

Compared with this fpecies of investigation, how futile are

the Speculations, mifnamed philofophy in the fchools, rela-

tive to elements, andeSfences, which had no existence, ex-
cept in the imagination of the difputants. For it muft be
obferved, that the ancient empirics did not difregard the
dictates of reafon and reflection; they only deprecated the

application of them to circumflances out of the reach of the
fenSes, and beyond the Scope of experiment. Thofe mif-

chievous principles and practices, which their fucceffors or
at lead thofe who have fubfequently aSfumed the title,

have made the refuge of ignorance and craft, cannot be
alleged againft them. This is evident, from the clear and
explicit Statement of their tenets, which Celfus has tranf-

mitted to us : in order to understand which, it will be
neceSTary to attend to the tenets of their opponents, the
rationalists or dogmatics, as Stated by the fame elegant

writer.

Th«
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The dogmatic phy fichus maintained tlie iicceflity of a

Jmowledge6f the lour following fubjefts, in order tobe ableto

cure difeafes; namely, i, of the occult and effential caufes of

difeafe; i, of tin.' evid i.t caufea ; 3, of the natural actions of

the coi.llitution, (orphvfiology ;) and, Lilly, of the internal

part;;, or anatomy. 1. By the occult caufes, they meant the ef-

fential principles of the conftitution, or of animal life, under its

various conditions of health and difeafe. .And they held",

that it was iinpoflible to cure difeafe, if we are ignorant of

the circumftances in which it conlills ; for that different

methods of cure muft ueeeffarily be sequifite, if a redundancy

or deficiency of the four elements were the effential caufe of

difeafe, according to the hypothefis of fome philofophers;

or if all difeafe conlift in depravations of the fluids, as

was the opinion of Herophilus ; or, in dilordered refpira-

tiou, as Hippocrates imagined; or in the paffage of the

blood into thofe veffels, which naturally convey air, caufing

inflammation, and that inflammation exciting tlie commotion
obferved in fever, according to the fuppofition of Erafiltra-

tus ; or in the obftruftion of the invidble pores, by the cor-

pufcles, or atoms, as Afclepiades contended. Againfl this

fyftem of reafoning by hypothefis, beyond the bounds of

experimental inquiry, the empirics objefted upon the mod
irrefragable principles. " The attempt," fay they, " to

fcrutinize the occult principles of animal life is fruitlefs
;

for ' nature isincomprchenlible:' we may afcertain ivhat fhe

performs ; but hoiu fhe performs it, is to us infcrutable.

And the very diffenfions among the theorifls, and the dif-

ference of their accounts of thofe operations, evince the

infcrutability of the fubjeft. They cannot all be right
;

and why fhould we believe the datement of one, rather

than that of another? Why is Hippocrates more entitled to

credit than Herophilus, or Herophilus than Afclepiades?

It is obvious that we cannot decide in favour of the opinion

of any of them, either from their arguments, or their practi-

cal authority ; for the arguments of each may be fufficiently

plaufiblc and confident with probability; and their practice

may have been equally fuccefsful. Indeed this very faft,

that phyficians of the mod oppofite theoretical opinions

have equally fucceeded in refloring health to the fick, proves

the independence of the art of medicine upon fuch difqui-

fitions, and that their fuccefs is to be afcribed to their prin-

ciples of cure having been deduced, not from their (pecula-

tions about occult effential caufes, nor even about the natu-

ral aftions, but from experiment, from what actual practice

had taught them. And fuch is the cafe in all other arts.

The hufbandman and the pilot are not qualified for their

refpeftive occupations by theory and difcuflion, but by prac-

tice and experiment. Indeed if reafoning could enable a

perion to cure difeafes, the philofophers would neceffanly

be the bed phyficians; whereas, we obferve that they are

gifted with an abundance of worIs, but poffefs very little

lkill in the art of healing."

2. With refpeft to the evident caufes, the dogmafids
underdood, by that term, the obvious exciting caufes of
difeafes, fuch as heat and cold, faffing and excels in eating,

&c, to the operation of which difeafes are often obfi

immediately to fuccecd. The empirics admit the utility

and importance of attending to thefe caufes; but they con-

tend that, however obvious they may be in many indances,

the method of cure is 1,' ' not apparent from them,

as in ophthalmia, or in a wound; but is afecrtained only

fro:; i.e.

3. The natural atlions of the body, a knowledge of which
the dogmatifta maintain to be abfolutely neceffary to the

phyfician, are thofe operations of the conuitution, which the

moderns comprehend under the term phyliology; namely,

the nature of refpiration ; of the concoction or digetlion of
our food and drink, am! ils diftribution to the different

parts of the body, whirl) it nonrilhes ; of tin- " rife and
fill" of the arteries; of llecping a, id waking, &c. "With-
out an acquaintance with the caufea of thefe actions," lay

the rationalills, " it mull be impoiTihle for any one either to
fupprefs incipient difeafes, or to cure them when they are
completely ellablifhcd." But of all thefe aftions, they
dee* the digeftion of the food the moll important, and
infill move particularly upon the neceffity of its being under-
dood. But in this point again there is great difl'enfiou among
them: fome of them, following tlie hypothefis of Erafiflra-

tus, maintain that the food is concofted by mechanical at-

trition; others, after Pliftonicus, the difciple of Praxagoras,
afiert that digeftion is produced by the putrefaftion of the
food ; while others prefer the opinion of Hippocrates, and
contend that it is effected by heat. The difciples of Afcle-
piades, again, affirm that all thefe hypothefes are idle and
futile, for that there is no fuch thing as concoftion, but that
the alimentary matter, crude as it is received, is diftributed
through the whole body. Various as thefe opinions are,

however, they do not difpute the neceffity of accommodating
the food of the fick to the nature of the funftion ; that is,

if the concoftion be the refult of attrition, then fuch food
fhould be felefted as is mod eafily broken down ; if it be
effected by putrefaftion, then fuch food is to be chofen as ia

mod readily putrefcent ; if by heat, fuch as mod effeftu-

ally cherifhes heat: but if there be no fuch procefs as that
of concoftion, then all thefe kinds of aliment are improper,
and fuch only fhould be taken as mod completely redds all

change. In the fame manner, they contend, when a dif-

ficulty of breathing occurs, or a morbid degree of fleep or
watchfulnefs, that phyfician will be the mod capable of
curing them, who is acquainted with the nature of thefe
funftions.

Againd this doctrine of the dogmatids, it is evident that
the arguments of the empirics were equally conclufive, as

againd their preceding hypothefes, refpefting the occult
caufes. Their datements, that the very difference of the
theories of the dogmatids implies their want of foundation,
and that the mode in which nature operates being iucom-
prehenfible, we mud be content with learning what file

op rates, are obvious refutations of the futility of thefe,

and indeed of all other hypothefes. " It is of no import-
ance," fay tlie empirics, " to inquire in what manner the
diftribution of the aliment through the body is accom-
plifhcd; our. only ufeful inquiry is, what fort of aliment is

mod eafily diftributed; and whether digeftion is performed
by heat or putrefaction, or whether it is not a digeftion,

but a diftribution only, is altogether immaterial, provided
we know, from experience, what is mod eafy of digeftion,

or the contrary. For," they continue, " the art of medi-
cine, even in its infancy, was not deduced from fuch hypo-
thetical reafoning, but from experiments. Whence it was
obferved, among thofe who were fick, and without phy-
ficians, that fome, prompted by appetite, had immediately
1 n food at the b of their illnefs 5 while others,

loathing victuals, hadfafted altogether; and that the dif-

in thofe who had abftained from food had been alle-

viated. It would lie remarked, too, that fome took food
in the paroxyfm of a fever, others a little before it e me on,

and others again afi 1 iter million ; and that it would agree
the belt with thofe who ate after the removal of the fever.

In like manner, it would be feen, that thofe who took food
freely in acute difeafes, differed an aggravation of theiriymp-
toms, while the abftemioue would nol thua fufier. Thefe
and I'unilar circumftances, occurring daily, would be note I

by
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by diligent obfervers ; and what had been feen to fucceed
moll generally) that they afterwards prefcribed to the fick.

.Such was the origin of the art of medicine, which, in con-
fequence of the recovery of fome, and the death of others,

taught us to difcriminate the ufeful expedients from thofe

that were pernicious : and when remedies were difcovered by
fuch experiments, then men began to reafon about their

operation; for the art of employing remedies was obvi-

oufly not the refult of reafoning, but explanatory hypo-
thefes were fought for after the remedies were afcertained.

4. The dogmatifts contend, in the lal\ place, that as pains

and various diforders attack the internal purls, no perfon,

ill their opinion, can apply proper remedies to them, when
difeaied, if he is ignorant of their fituation and appearance.

Hence, they affirm, that it is neceflary to diflect the bodies

of the dead, and to examine the vifeera and intcftincs: and
they extol the method of Herophilus-and ErafiftraUis, who
procured criminals out of prifon, by royal permiffion, and,

having difleCted them alive, contemplated, even while they
were breathing, the parts which nature had before con-
cealed ; and remarked their pofition, colour, figure, fize,

arrangement, foftnefs, hardnefs, fmoothnefs, and connection,

as well as their procefTes and depreffions, or what is inferted

into and received by each part. " For," fay they, " when
any internal pain occurs, the feat of that pain cannot be afcer-

tained by one who is ignorant of the fituation of the vifeera

and interlines; nor can he cure any part difeafed, who docs
not know what the part is. Befides, if the vifeera happen
to be expofed in confequence of a wound, if the obferver

be unacquainted with the natural appearance of each part,

he cannot difcover what is fouvid, and what injured or

corrupted, and therefore is not qualified to cure that part

which is difeafed. Even external remedies are applied

with much more judgment by one who knows the fituation,

figure, and fize of the internal parts. Nor can it be juftly

deemed cruel (although it is generally fo reprefented) to

put a few guilty individuals to torture, witli a view to

afcertain means of relief for all the innocent among man-
kind in all fiicceedin<T acres.

To theie arguments the empirics reply, that " the pre-
ceding doctrines of the dogmatifts were only idle and
frivolous, but in this there is the addition of exceflive cruelty

:

for what can be more cruel than to cut open the abdomen
and cheft of living men, and thus to render that benign art,

which is the guardian of the health of mankind, the inftru-

ment of torture, and that of the moil atrocious kind ? more
particularly when it is coniidered, that fome of the inform-
ation, which is fought after with fo much barbarity, cannot
be thus acquired at all, and that the reft may be afcertained

without committing murder. For the colour, fmoothnefs,
foftnefs, hardnefs, and other fuch qualities, are not the

fame in the body, when difiected, as when it was found :

even in bodies that have fuffered no violence, thefe qualities

externally are often changed by fear, grief, hunger, indi-

geftion, fatigue, and a thoufand other ineonfiderable affec-

tions. Whence it is ft ill more probable, that the internal

organs, which are (till more delicate than the external, and
to which even expofure to the light is new, mult be changed
by the fevereft wounds, or rather by fuch fatal mangling.
Nothing can be more abfurd than to fuppofe that appear-

ances are the fame in a dying man, nay, in one already

dead, as during life. The abdomen, indeed, may be
opened, while a man yet breathes ; but no fooner does the
knife reach the thorax, and divide the tranfverfe feptum,
which feparates the upper cavity from the lower, (which
the Greeks call the diaphragm, %x$g<eypa,) than he immedi-
ately expires : it is, therefore, the prxcordia and vifeera of

a dead man which alone the butchering phyfician brings, to

his view ; and which necefTarily have the appearance of the

organs of the dead, and not of thofe of the living. Thus
all that is gained by the phyfician is the opportunity of

committing a barbarous murder, and not that of witneffing

the condition of the vifeera in a living man. If, however,

any information can be obtained, as to the appearances of

the internal part; while the individual yet breathes, accident

often gives the practitioner opportunities for fuch obferva-

tion : for it frequently happens that a gladiator in the

arena, a foldier in battle, or a traveller attacked by rob!

is wounded in fuch a manner as to expofe fome internal

organ to view ; whence a fagacious phyfician will lean,

fituation, pofition, connection, figure, and other circum-

ftances belonging to each, while lie is endeavouring to re-

lieve, and not to murder the patient ; and thus will acquire,

through compaffion, that knowledge which others have ob-

tained by the moft horrid cruelty. Moreover, it is clear,

from the arguments already dated, that it is not nccefTj: '.

to mangle even dead bodies ; which, though not cruel, i;

loathfome to the fight, as are moft of the circumftancc.

connected with the dead ; and whatever can be learned,

refpecting the living-, may be acquired during the treatment

of their difeafes and wounds." See Celfus, De Mcdicina,

in Pra;f.

The concluding obfervations, which deny the neceffitr

of anatomical knowledge, acquired by the diffection of dead

bodies, appear to be the only point in the tenets of the

empiric phyficians which is liatde to difpute. But even in

this point, we are fatisfied, there is a great portion of

truth, fo far as relates to the knowledge and treatment ot

thofe internal difeafes, to which the knife of the furgcon

cannot reach ; for the knowledge of the appearances and

connection of the vifeera does not enable us to fuggeil the

practical means of relief, when they become difeafed: ex-

perience and obfervation alone, as the empirics contend,

have taught us to apply the remedies. See an Eflay on the

Importance of Anatomical Knowledge to Medicine, in the

Edinburgh Med. and Surg. Journal for Jan. iSco.

After having thus ftated the doctrines of the empiric

phyficians, in oppofition to thofe of their opponents, Celfus

has fubjoined a fenfible and judicious criticiim refpecting the

merits of both. But this is not the place to enter more
fully into the fuhject ; we muft therefore refer thole, who
wiih for the opinion of that claiucal phyfician, to his work
already quoted.

There is one point, which could not be well introduced

under any of the preceding heads, which the dogmata's
conftantly threw out againft the empirics, namely, that neat

difeafes occafionally occur, for the cure of which, confe-

quently, practice and experience have afforded no rules or

information ; whence, they fay, it is neceflary to invefti-

gate their caufes, both evident and occult, without a

knowledge of which no mortal can find out why one cura-

tive expedient ought to be adopted rather than another.

But the reply of the empirics to this point is not lefs accu-

rate and fatisfaclory than in the preceding parts of the

difpute. " New difeafes," they fay, " requiring new re-

medies, feldom if ever occur; but if any unknown diforder

fhould appear, the phyfician would not require the hypo-
thetical doctrines about occult caufes to direct him in his

method of treatment : he would immediately obferve to

what known difeafe it was molt nearly allied in its nature

and fymptoms, and employ the remedies which experience

had fhewn to be fuccefsful in the fimilar malady ; and by
fuch referablance he would be able to difcover a proper re-

medy." Celfus.

it
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It is evident, then, tlmt both the dogmatic and empiric

phyficians appealed to experience, and tliat neither ex-

cluded altogether the dictates of reafon and reflection. The
principal difference in their tenets appears to have conlilted

chiefly in this: that the empirics reafoned only from the

fails afcertained by observation, without attempting to ex-

plain their effential and infcmtable nature by hypothefes :

and that the latter fpeculated upon the mode and nature of

every action and phenomenon in the animal body, and took

thefe fpeculations as the balis of their reafoning :—an error

in the investigation of nature, which, as we have before faid,

was fo well expofed by lord Bacon, in modern times ; and

which was practically illuftrated in the triumph of Newton's

empiric dodtrines, over the hypothefes of Des Cartes.

No longer engaged in ltudying fyftems, and averfe to

fpeculation, even in regard to the lymptoms of difeafes, the

empirics exerted their whole faculties in investigating the

power of medicinal fubftances, which laid the foundation of

their pre-eminence in pharmaceutical fkill, and gradually

effected thofe changes in the art of medicine which fubfe-

quently occurred. The properties of the productions of

nature, efpecially of the vegetable world, were extenfively

examined; and the inftruments of the phyfician, by which

he could influence the functions of the living body, were

greatly multiplied. It is chiefly to the induftry of the an-

cient empirics that we are indebted for the introduction, or

rather for the full knowledge, of fedative and narcotic re-

medies ; on the liberal ufe of which probably depended the

fuperior reputation acquired by fome of them over their

more cautious antagonists. Of this fuperiority, a lingular

inftance occurs in the many exiiling teitimonies to the fame

of Heraclides of Tarentum, before mentioned, who is re-

corded as the molt fuccefsful phyfician in any age or country

of the world.

It is eafy to fee, however, that this direction of medical

inquiry, given by the empiric phyficians, to the diicovery

cf the qualities of medicinal fubftances, or drugs, would in

all probability lead to many abufes and evils. Experiment

of this fort being much eafier, at leaft when carelefsly made,

than that unremitting and accurate obfervation of the phe-

nomena of difeafes, which alone can conftitute the fcientific

phyfician, the ignorant and idle would content themfelves

with pharmaceutic experiments, and neglect the ta(k of

pathological inveltigation ; and felfifti craft and difhoncfty

would foon learn to impofe on the credulity of the people,

in the adminiftration of fecret remedies, when the ufe of a

particular drug, and not the general treatment of a difeafe,

wa« fuppofed to be the eflence of medicine. Hence it

actually happened, even in the early ages of phyfic, that

thefe ignorant and illiberal pretenders to panaceas, and in-

fallible remedies, who did not know one difeafe from an-

other by its fymptoms, appeared in Egypt, Greece, and

Arabia, and were much complained of by their more ra-

tional contemporaries. In all iucceeding ages, the race of

thefe illiterate pretenders has been multiplied, under the

abufed name of empiric!. In our own time, indeed, while

a college of phyficians, conllituted by royal and parlia-

mentary authority, exitts in the metropolis, for the regula-

tion of the practice of medicine, and the prevention of the

mifchiefs occalioned by nollrum-mongers, and pretenders of

all kinds, quackery thrives, unmolelled by the college, and

functioned, licenfed, and protedted by patent, on the part

of government, to an extent heretofore unexampled. Le
Chrc Hilt, de la Med. Schulzii Hift. Med. Celf. in

Prasf. Galen, Loc. Cit. Walker's Mem. of Medicine.

Empiric, in Modern Medicine, is applied to a perfon,

who fells or adminiiten 3 particular drug, or corns cmnd, as
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a remedy for a given diforder, without any confidcration as

to the variations of that diforder, in its different (tages, or

degrees of violence, or as it occurs in different conllitutions,

climates, or feafons, or in perfons of different age, fex,

ftrength, &c. Such a practice implies a total ignorance of

the nature of the human conflitution, both in health and

difeafe ; and therefore is generally found to be the refort of

the illiterate and felfifh, not to fay diflionelt, part of man-
kind See the preceding article. See alfo Quack.
EMPIS, in Entomology, a genus of dipterous infects.

The mouth is furnifhed with an iiifledled fucker and pro-

bofcis ; fucker with a iinglc-valved ihcath and three bridles;

feelers {hort and filiform ; antennse fetaccous. Thefe are

carnivorous, and fubfilt on flies and other fmall infedts,

which they feize with their feet, and pierce with their rof-

trum, to fuck the blcod and juices of their body. Some
of the fpecies are found on flowers, in the winged ftate.

None of the larvx are known.

Species.

Borealis. Black; wings fubrotund and ferruginous-

brown. Linn.

Inhabits Sweden, Britain, and various other parts of

Europe, and is often feen in fu-arms in the air, like the gnat*,

on a ilill evening, about fun-let.

Pensipes. Black, with the pofterior legs long and

feathered. Fabr. Ajilus pennipes, Scop. Ent. Cam. 994.
Found in Europe, on the geranium fylvaticum and can.

damine pratenfis. A fuppofed variety is defcribed by
Linnxus, which has the four polterior thighs feathered,

and the wings brown, with a black rib.

Marginata. Black ; wings white, with black margin.

Fabr.

A fmall fpecies, found in Saxsniy.

Maura. Black; (hanks of the fore-legs thick and

ovate. Fabr.

Inhabits environs of Hamburgh, about ftagnant waters.

I.ivida. Livid; thorax pale-green, with three black

lines ; bale of the wings and legs ferruginous. Fabr.

Frequent on the flowers of the cow-parlnip (heracleum

fphondylium) in Europe. The wings are oblong, and

veined with fufcous.

Ciliata. Blackifh ; wings with fufcous rib; legs

black, four pofterior ones feathered. Fabr.

Inhabits Europe, and in fize refembles the laft. The
head is black, with a teftaceous probofcis ; thorax hairy.

Cinerea. Cinereous; thorax immaculate; legs pale;

wings at the tip browniih. Fabr.

Inhabits Sweden, on umbellate flowers.

Maculata. Cinereous; fnout, fides of the abdomen,

and legs teftaceous ; wings fpotted. Fabr.

Native of Italy. The thorax is cinereous, with faint

lines ; legs teftaceous, with black claws ; abdomen with a

teftaceous line on each fide.

Stfrcorea. Teftaceous, with a dorful black line;

wings reticulated. Linn. Fn. Slice.

On umbellate flowers, in Europe.

Misuta. Black; legs teftaceous ; wings white. Fabi.

Inhabits Denmark, on fungi. Small.

Crassipes. Black; all the fhanks with a long thick

joint ; wings white, lower half of the outer margin black.

Schranck.

Very fmall, and inhabits Auftria.

Rufipes. Black, and fomewhat cinereous, legs ferru-

ginous. Linn.

Native of Europe.

CjuADRiLiNEATA. Black, and fomewhat greyiflj;

thora$
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thorax with four lines; abdomen cylindrical, with the tip

inflected. Linn.

Inhabits Europe.
Trilinf.ita. Cinereous ; thorax with three black im-

prefle ite; legs pale-yellow. Linn.
; yellow, fometimes fafcous. This

tlic three following fpecies inhabit Europe.

NlG*icus. Cinereous; thighs black ; thanks and wings
i. Lino.

Gibeosa. Fulcous; thorax gibbons; r.bdomcn thin;
i fpotted ; fliaaks and ends of the legs white. Linn.

FusciPfiS. Brown-cinereous; wings white ; legs livid;

ifceus. Linn.

Li .vi optera. Thorax cinereous; abdomen black;
• n livid. Liun.

PLASTICS, in Pharmacy, are falvrs, or medi-
* , which Hop up and conftipate the pores of the parts

they are applied on ; otherwise call .lies.

The word is formed from the Greek, ipseXcurcut, to

J!oj> up.

Such are fats, mucilages, wax, the whites of eggs, Sec.

EMPLASTRA Amyntica. See Amyntica.
EMPLASTRUM, popularly called plafter, a medicine

of a ftiff, glutinous confidence, compofed of divers limple

ingredients, fpread on leather, or linen, and "applied exter-

nally.

The word is formed from the Greek, epfrtarla or •«-

ov, to put in a mafs, or to Jnun- oyer, becaufe the em-
pbfter is made of divers kinds of fimple drugs, worked
up iuto a thick tenacious mafs ; or becaufe it covers over

the piece of leather or linen to be applied on the part af-

fected.

lafters are made up in a drong folid body, that by
remaining a long time on the part, the medicinal ingredients

they are chiefly compofed of, may have time enough to

produce their effect.

The drugs ufed to give a body and confidence to em-
plafters, are ufually wax, pitch, gums, fats, litharge, and
other preparations of lead.

There are ernplafters of divers kinds, and ufed with divers

intentions ; ilomachic emplafters ; cephalic, ftyptic, hepatic,

diaphoretic, refolutive, deterfive, emollient, incarnative,

aftringent, conglutinative, &c. emplafters.

In the prefcription ofextemporaneous plaftcrs, the greateft

regard is to be had to that particular confidence which the
part can mod conveniently bear, whereupon the application

is to be made. Thus, plafters to the bread and ftomach,
efpecially in the intention of emollients or difcutients, mould
be yielding and foft, as in the officinal emplaftrum ftomachi-
cum ; but to the loins, or any of the limbs, whece warm
difcutients and ftrengtheners are to be applied, an higher
and more adhefive confidence is to be fought for. The
emollient plafters likewife (hould be laid on thick, and fre-

quently repeated, if the fymptoms continue, becaufe their

better parts are foon fpent. Difcutients alfo applied to
hard tumours, require repetition ; but the ftrengtheners,

which are purpofely contrived of a ftrong adhefive confid-

ence, are permitted to lie on till they grow dry, and come
off" fpontaneoufiy. In fome flatulent tumours, where a

plafter alone will not prevail, they are at intervals taken off,

and difcutient fomentations or lotions made ufe of; fuch as

aie compofed of bitters, carminatives, comprehending alfo

lixivial falts or alkaline fpirits.

Emplastrum Adbtjivuin, Adhefiiie Plajler, now called
" Emplaftrum lithargyri cum refina," or " litharge-plafter

with refin," is compofed of three pounds of litharge or
common plader, with the proportion of half a pound of
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yellow r^fin ; and is prepared by melting tin litharge plafter

with a flow fire, and mixing the powered r Tin. The black

, called the lady's court-plafter, is formed

r ounces of the gum benjamin in twelve

oune pint of wine, an .
,
the folution.

In a feparate veffel, diflblve a pound of the t is in

five pints of pure water; and aftei this folution,

mix it with the former, and let them ftand in a narrow vef-

fel, that the groffer part; may fubfide : when the liquor is

:omc a jcilv, which It near the fire

.1 be fufficient

for fpread ; of half-yard wide filk ; in order

to w . : a frame, and the

mixture may be fpread upon it with a fpunge or b.

which (hould be done neai a fire. As each fpreading c

it inuft be repeated to the tenth or twelfth time, apd then

touched lightly with a brum to give it a glofs. The fol-

.nple pre; y be ftibltituted for the

former ; diflblve a pound and a quarter of fmc ifinglafs in

five
|

.

' .ter, and before it cools lpread it on lilk in

inner above directed;

Emplastrum ex Amir.oniaco cum Mercurio, now called

" E .jniaci cum hydrargyro," a form of

medic red to be prepared Li the following man.
ner.

Take gum ammoniacum, drained, a pound ; purified

quickfilver, three ounces by weight ; fulphurated oil, or.e

dram by weight, or q. f. Rub the quickfilver with the

fulphurated oil till the globules no longer appear; then add
by degrees the gum ammoniac melted, and almoft cooled

again, and make the whole into a plafter.

This plafter is recommended in pains of the limbs,

arifing from a venereal caufe. Indurations of the glands,

and other violent tumours, are likewife found fometimes to

yield to it.

Emplastrum Anodynum, Anodyne Plajler, is prepared

by melting an ounce of the adhefive plafter ; and, whilft it

is cooling, mixing with it a dram of powdered opium, and
the lame quantity of camphor previoully rubbed up with a

little oil. This plafter gives relief in acute pains, elpecially

of the nervous kind.

Emplastrum Atlr<ihens, the Drawing Plajler, now
" Emplaftrum cerae compofitum," a plafter ordered to be

now made in this manner : take yellow wax and prepared

mutton fuet, of each three pounds ; and yellow refin, one
pound : melt all together, and ftrain the mixture while it

is hot.

Emplastrum Cephalicum, or " Emplaftrum picis Bur-
gundicae compofitum," is compofed of Burgundy pitch,

two pounds ; ladar.um, one pound ;
yellow refin and yel-

low wax, of each four ounces by weight ; and exprrffed oil

of nutmeg, one once by weight : to the pitch, refin, and
wax, melted together, add firft the ladanum, and then the

oil of nutmeg.

Emplastrum Commune, or " Einpladrum lithargyri,"

litharge plader, a name given to what has been long called

v/cn-p/ajler. It is ordered to be made of a gallon of
oil of olives, and five pounds of litharge in very fine pow-
der, boiled together on a flow fire, with about a quart of
water, to keep them from burning, till they are perfectly

mixed, and have the confidence of a plader.

This plader is generally applied to flight wounds and
excoriations of the fkin ; it keeps the part foft and warm,
and defends it from the air, which is all that is neceffary in

fuch cafes.

Emplastrum Commune cum Mercurio, or " Emplaf-

trum lithargyri cum hydrargyro," is made iu the fame

2 manner
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wanner as tlie Bmmoniacum-plafter with quickfilver, of

litharge-plafter, one pound ; purified quickfilver, three

ounces by weight ; and fulphurated oil, one dram by

weight, or q. f.

Emplastrum e Cymirto, or " Emplaftrum cumini," is

conipofed of cummin, caraway, and bay-berries, ot each

three ounces by weight ; Burgundy pitch, three pounds

;

and yellow wax, three ounces by weight. Let the pitch

be nuked with the wax
;
powder the reft, and mix all to-

gether.

Emplastrum Gummi, Gum Plq/ler, now called " Em-
plaftrum lithargyri compofitum." Take of the common
or litharge plafter, three pounds; drained galbanum, eight

ounces by weight ; common turpentine, ten drams by
weight ; and frankincenfe, three ounces by weight. Melt
the galbanum with the turpentine, and mix with them,

firft, the powdered frankincenfe, and then the litharge

plafter, previoufly melted with a How lire. This is ufed as

a digeftive, and for difcufling indolent tumours.

Emplastrum Roborans, the Strengthentng-Plqfter, now
called " Emplaftrum thuris compofitum," or compound
frankincenfe plafter, is ordered to be made thus : take of

the common or litharge-plafter, two pounds; of frankin-

cenfe, half a pound ; and dragon's blood, three ounces by
weight : melt the plafter, and then add to it the other in-

gredients in powder.

Emplastrum Saponis, Soap-Plaftsr, is made by mixing

half a pound of foap with three pounds of melted litharge-

plafter; and boiling them to the confiftence of a plafter.

Emplastrum Stomachicum, Stomach- Plafter, or "Em-
plaftrum ladani compofitum," is compoled of ladanum,

three ounces by weight ; frankincenfe, one ounce by
weight ; cinnamon, powdered, expreffed oil of nutmeg, of

each half an ounce by weight ; and oil of fpearmint, one

dram by weight. To the melted frankincenfe add, firft,

the ladanum loftened by heat, and then the expreffed oil of

nutmeg. Mix thefe and the cinnamon with the oil of mint,

and beat them together in a warm mortar. Let it be kept

in a clofe veffel. An ounce or two of this plafter, fpread

on foft leather, and applied to the region of the ftomach,

will be of fervice in flatulencies, ariling from hyfteric and

hypochondriac affections.

Emplastrum, Veficaftrlum, Bliflering-Plajler, or
*' Emplaftrum canthandis," is formed by melting two
ounds of plafter of wax, and half a pound of prepared

og's lard ; and a little before they coagulate, fprinkling

one pound of cantharides, finely powdered. In order to

render bliltering-plafters efficacious, care fhould be taken

that the flies be good, frcfli powdered, and the powder
fine; and that the plafter fhould neither be made in too

great quantity at once, nor fpread with a fpatula too much
heated. See Bli-.tfr.

EMPLEUIcUM, in Botany, from », in or upon, and

, the fide, alluding to the lateral iniertion of the

fligma upon the germen Soland. in Ait. Hort. Kew.
v. 3. 513. Schreb. 812. Willd. Sp. PL v. 4. 333. Mart.

Mil). Diet. v. 2. Juff. 29*. Clafs and order, Monoeciu

T-ttrandria. Nat. Ord. Ru'acr,c, Juff.

Gen. Ch. Male. Cat. Perianth of one leaf, bell-fhaped,

four-cleft, permanent. Cor, none. Stum. Filaments four,

thread-fliaped, equal, Ample, longer than the calyx, a little

fpreading ; anthers erect, oblong btufe, lomewhat quad-

rangular, of two cells, each burl'ing by a lateral filfure.

Abortive germen fometimes prefent. Female on the fame

plant. Cat. m iu l!.- n de« Cor. none. Pijl. Germen
, comprtfled, oi - ni lated by

an en i ftylt none j ftigma placed »n a

Vot. XI11.

I
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lateral tootli at one edge of the germen, erect, cylindrical,

fmooth, deciduous. l\ric. Capfulc oblong, compreffed,

crowned with a leafy oblique appendage, ot one cell, burft-

ing at its ftraighteft edge. Seed folitary, oblong, 11-

ferted laterally, enclol'ed in a bivalve, elallic, rigid arillus.

—

Very rarely two caplules are laid to be found in one

ealyx.

Elf. Ch. Male, Calyx four- cleft. Corolla none. Some-
times with the rudiment oi a germen. Female, Calyx four-

clett, inferior. Corolla none. Stigma cylindrical, Hand-

ing on a lateral tooth of the germen. Capfule beaked, of

two valves. Seed folitary, with an elaftic arillus.

E.ferruhtum. Soland. in Ait. Hort. Kew. v. 3. 340.

Sm. Exot. Bot. v. 2. 7. t. 63. (Diofma unicapfularis

;

Linn. ill. in Suppl. 155. D. enfata ; Thunb. Prod. 43.)
This is the only fpecies hitherto ohferved. Native of the

Cape of Good Hope, where Thunberg, Maffon, and others

have gathered it. Maffon fent it to Kew in 1774. It re-

quires the ftielter of a green-houfe, and the fame treatment

as other Cape plants of the Rutaceous order, Diofma,

Eriojlcmon, &c. but is lefs ornamental than moft of them,

on account of the want of petals. The ftcm is fhrubby,

and much branched. Leaves ever, green, Imooth, Alining,

alternate, almoft feflile, linear-lanceolate, acute, bordered

with Aiallow glandular ferratures, deftitute of ftipulas.

Floivers on Ample, axillary, cluftered ilalks, reddilh, but

inconfpicuous. Capfules more ftriking, from their enlarged

leafy termination. The whole plant, when bruited, fmells

ftrongly of rue or juniper, like moft of its natural order.

See Diosma and Eriostemon.
EMPNEUMATOSIS, from tp*™, I inflate, in Me-

dicine, a word ufed by fome writers to Agnify an inflation of

the ftomach ; but by others, in a more general fenfe, for

inflations of the womb, or of any other part.

EMPOLI, Jacopo da, in Biography, a painter of the

Florentine fcliool, who was born at Empoli, as his name de-

Agnates, in 1554; and was firft. in ft.ru died in his art in the

fcliool of Mafo di San Friano. He afterwards applied hi'.i-

felf to ftudy the works of Andrea del Sarto, and with very

confiderable fuccefs, acquiring very much his ftyle of defign,

and hues and tones of colouring. He copied Del Savto's

works very clofely, and not only his, but thole of other

mailers, with fo much accuracy, as to deceive the judgment
of thofe well verfed in the art. So much talent for this kind

of exercife in art, is feldom accompanied by a power of

invention or execution of original works. But Empoli had

confiderable reputation for this alio, and his composi-

tions are fpoken of as poffefAng much fpirit and ingenuity,

and alfo exhibiting confiderable feeling of beauty and ele-

gance.

Empoli, in Geography, a town of Italy, in the duchy
of Tufcany, Atuated on the Arno; 15 miles VV. of Flo-

rence.

EMPORETICA Charta. See CHARTAand Pater.
EMPORIA, in Ancient Geography, a country of Africa,

on the Leffer Syrtis, in which Leptis flood. This territory

was under the dominion of the Carthaginians, and was put

under contribution by Maliiiifla. Leptis is laid to hate paid

a talent per day to the Carthaginians. No part of the Car-

thaginian dominions was more fruitful than this. Polybius

(1 i. ) fays, that the revenue which arofe from hence was fo

confiderable, that all their hopes were almoft founded on it ;

and he deduces the origin of its name from its great fertility,

and the commerce which diftiuguiflied it. To this were
owing the anxiety and llate-jealouly of the Carthaginianc.

Ill the R Iiould fail beyond the lair promontory,

vhjt lay before Carthage, and become acquainted with a

P country
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eonntry which might induce them to attempt the conquell

of it.

EMPORLE, Ampourias, a town of Hither Spain,

which lay towards the fouth, and which was, as its name

imports, a commercial port. Strabo lays, that the M.il'.i-

lians werecftallilhed here
4

: but Pliny and Silius Italicus

fay, that they were the Phocxans ; both which reports may
agree, as the inhabitants of Marieiilcs profefs to have de-

rived th- - from the Phocseans. According to Li v •,

this place of two tovvns (eparated by a wall j.that

on the (ea-coaft) encompaffed by a wall of 400 paces,

inhabited by Greeks, a colony of Maflilians, who fprung

from the Phocseans; and the other part, which had no com-

mnnicatioii with the fea, ".as Unrounded by a wall of 3000

paces. This hiftorian informs us, that Cxfar, after !ia\i.-.g'

defeated Pompey's party, eltabliflied a body of Romans

in this place. The Greeks, who were eftablifhed in this

place, had previoufly inhabited a finall illand oppo-

fitetoit, from which they paffed over to the continent.

They worlhippcd Diana of Ephefns.

EMPORICUS Sinus, a gulf of Africa, in Mauritania.

Ptolemy places it in the Adriatic fea, at 34' 20' of lati-

tude.

EMPORIUM, a fortrefs of Italy, in Emilia, 5 miles

from the Po.—Alio, a place of Macedonia.—Another of

Sicily.— Another of Italy, in Campania.—Another in

Celtica. Steph. Byz.

Emporium, in Phyfiology, is often ufed for the common
fenfory in the brain. See Brain.

EMPRIMED, among Sportfmen, a term applied to a

hart, when he forfakes the herd.

EMPRION, from ~.;ir, tofatv, in the Medical Writing*

of the Ancients, a word ufed to denote a peculiar pulfe, in

which the artery is felt to be dillended in one part more

than another at every ftroke, and by that means is made

to refemble any ferreted body, or the light teeth of a fine

faw.

EMPROSTHOTONOS, in Medicine, from ;Wr ^-.,

forwards,and tei'to, Iflretch, is the term applied to that form

of tetanus, or general fpafm, in which the mulcles which

bend the body forwards are moil ftrongly affected, fo that

the whole body is rigidly fixed in a bent pofition, the neck

and back being bowed forwards, the chin fixed upon the*

breaft, &c. The term is ufed in oppofition to Opistho-

tonos, in which the body is bent backwards. (SeeTETA-

nus.) The emproiihotonos, however, is a very rare

occurrence ; and tome writers have altogether denied

its exitlence, except as a partial affection confined to the

neck.

EMPTOR Fa mills, buyer of a family, in the Roman

l.anu, one' who piirchaled the inheritance of a perfon, or

the privilege of being appointed his heir by will.

This was done by the ceremony of fralesand weights,

before five witneffes, with the ufe of a peculiar formula of

words.

Such buyer differed from the heir, hires, as the teflator

in feme meafure alienated the right to the former during his

own life-time, whereas the latter had only a right by his

death. Briffon.de Formul. lib. vii. p. 585. Pitifc. Lex.

Ant. torn. i. p. 713. voc. Emptor.

Em ptorfidaciariat, fiduciary buyer, one who receives a

thing inthewayof pledge, till the money he has advanced

be repaid. Salmaf. de Modi Ufur. cap. 14. Pitifc. Lex.

Ant. torn. i. p. 713. voc. Emptor*.

EMPTYSIS, in Surgery, bleeding from the mouth and

fauces.

EMPUS, in Gco^mp'.y, a town of France, in the de-

partment of theVar, and diilricl of Draguignan
; 5 miles

N.W. of Draguignan.

EMPUSA, I'.utb.-i, among the Ancients, a kind of hob-
goblin, or bugbear, under the direction of Hecate, who
ufed to lend it to frighten people who laboured under mis-

fortunes. Hofm. Lex. in voc.

EMPYEMA* in Surgery, fignifies a collection of matter

in the cavity of the thorax. The term is derived from it,

within, . pus, or matter.

The ancients made ufe of the word "empyema" to exprefs

every kind of internal fuppuration. vEtius firfl employed
the term to denote the collections of purulent matter, which
fometimes form in the cavity of the pleura, or membrane
lining the cheft ; and all the bell modern furgeons invariably

attach this meaning alone to the expreffion.

The operation tor empyema means the making of a:»

opening into the thorax, for thepurpofe of giving vent to

the matter collected in the cavity of the pleura. The necef-

fity for having recourfe to luch an operation, however, does

not often prefent itfelf. We would not with to be thought

to affert, that inflammation ot the lungs, pleura, med.

num, diaphragm, and even of the liver, does not fome-
times terminate in fuppuration. Certainly, the latter event

is occalioually produced ; but, when it does happen, the

matter does not always make its way into the cavity of the

cheft. Very frequently external ablceffes form, or the pus
is either coughed up, or difcharged with the ftools.

When the furface of the lungs and pleura coflalis have
become adherent together, in the fituation of the abfeefs,

the pus, always dilpofed by a law of nature to make its

way to the furface of the body, occafions ulceration of the

intercollal mufclcs, and collects on the oulfide of them. A:i
abfeefs of this kind comes on with a deep-feated pain in the

part affected ; an cedeniatous fwclling, which retains the

imprcflion of the finger ; and a fluctuation, which is at firfl

not very diiliuct, but from day to day becomes more and
more palpable, and, at length, leads the furgeon to make
an opening to let out the matter.

If an opening be not made, when the fluctuation becomes
perceptible, there is fome rilk of the matter infinuating

itfelf into the cheft, in confequence of the adhefion being

in part deftroyed by ulceration. M. Sabatier affirms,

that the cafe may take this courfe, even when the abfeefs

has been punctured, and while a free external opening ex-

ills. 1'his experienced furgeon had occalion to remark
fuch an occurrence in a foldier. The patient had a collec-

tion of matter in the thorax, which was only indicated by
a pain all over the fide ; a difficulty of lying in any other
pofition in bed, than on the back ; and an undulating noife

in the chell, whenever he altered his pofture. When M.
Sabatier made the patient hold his breath, the difchai

which was very copiou?, was not increafed ; the pus did not
contain any bubbles of air ; there was noemphyfema round
the wound ; nor any blaft of air from it in the rr.otions of
refpiration. On opening the body, M. Sabatier found,

that the abfeefs had been originally fituated between the

intercoflal, and the pedloralis minor, and major, mufcles,

and that the matter had made its way, by feveral ulcerated

openings, into the chell. The lung, in fome places, was
adherent to the pleura. The quantity of effufed matter was
very confiderable. See Medecine Operatoire, torn. 2.

In the fame manner, if inflammation fhould occur in the
anterior mediaftinuvn and end in fuppuration, the abfeefs

may poffibly burfl into neither of tite cavities of the cheft
;

but make its way outward, after having rendered the

fternum carious. The following cafe, illuftrative of this

fad,
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fact, is taken from Van Swieten's Commentaries on Boef-

haav '. s

i

;
q- 1 1 1 Aphorifm.

A young man was al icl ' u
;

'li a yiolenl pleurify, whi< li

feemed to tenninate in copious expectorations, which began

about a fortnight after the commencement of the indifpo-

fition, and cohlI.ii' while. The patient be-

came exceedingly reduced, and his fate feemed inevitable.

In the tenth month of his ill. .el's, however, a final) foft

fwelling, about the fize of a filbert, made its appearance

upon the middle of the fternum, the fubilance oi' which

bone appeared to be obvioufly carious round the margin of

tii • tumour. The (welling burft of itfelf, and a difcharge

of matter enftied. Pus continued to be emitted from the

opening for eight months. The cavity of the abfeefs was

capable of containing a pint of the fluid, which was ufed as

a detergent injection. The matter had collected between

the pleura and the libs. The patient recovered of this

tii iil .if-, and was feen by Van Swieten in good
months afterwards. There only remained a

fmall ii lulous opening, from which an inconliderable quan-

tity of matter continued to he difcharged.

The foregoing cafe of abfeefs in the anterior mediaftimim

originated from an internal caufe. It was the confequence

of a violent pleurify, or rather of a fimilar diforder, which

is attended with nearly the fame fymptoms, but has a dif-

ferent fituafinfi, and has been very accurately defcribed by

Salius Diverfus. The fame fort of abfeefs may arife, in

confequence of a wound in the forepart of the cheft. An
interefting cafe of this defcription is related by Galen. A
young man, wbo had been wounded in the region of the

fternum, feemed to have got completely well. An abfeefs

then funned in the fituation where the injury was received
;

it was opened, and healed. The part, however, foon in-

flamed and fuppuratcd again. The place could not now be

healed. A confultation was held, at which Galen attended.

As the fternum was obvioufly carious, and the pulfation

of the heart was vifible, every one was afraid of undertaking

the cure of the cafe, fince it was conceived, that it would

be neceffarv to open the thorax itfelf. Galen, however,

engaged to manage the treatment without making any

opening of the kind alluded to, and he expreffed his opinion,

that he fhould be able to effect a cure. Not finding the

bone fo extenfivcly difeafed, as was apprehended, and t lie

mammary veffels being found, he began to indulge consi-

derable hopes of fiiccefs. After the removal of a portion

of the bone, lie faw the heart quite expofed, bv reafon of

the pericardium having been deftroyed by the previous diP-

eafe. The patient, after the Operation, experienced a

fpeedy recovery.

M. J. L. Petit met with a cafe of an abfeefs in tin- medi-

aftimim, in confequen'ce of a gun-fhot wound, in the fitua-

tion of the fternum. The injury had been merely d reffed

with fome digeftive application ; no dilatation, nor any par-

ticular examination of the wound had* been made. The
patient, after being to all appearances quite well, and join-

ing his regiment again, was foon taken ill with irregular

fhiverings, and often febrile fymptoms. M. Petit probed

the wound, and found the bone affected. As then,- was a

difficulty of breathing, he fufpc&ed an abfeefs either in the

diploe, or behind the fternum, and, confequently, lie pro-

pofed lay; e bare, and applying a trepan. This

operation gave vent to fo uious matter, and, as foon as

the inner part of the fternum was perforated, a glais full of

pus was difcharged. The patient was relieved, and after-

recovered.

When, in confequence of inflammation, an abfeefs forms

deeply in the fubftance of the lungs, the pus more ealily

™ : ' 1
'

" into the air-cells, and tends towards the bros.
fhia, than toward., the luilaee of the lungs, and into the
cavity of the thorax, hi this cafe, the patieni fpits up pu-
rulent matter. When the opening, by which the able

I bai
burft, is large, and the pus efcapes from it in a confiderabk
quantity at a time, the patient is in fome danger of 1

(uffocated. However, if the opening be not immoderately
huge, and the pus, which is rffufed, be not too copious, a
recovery may follow. Abfecifes in the fubftance of the
diaphragm, and collections of matter in the liver, may alfo
be difcharged by the pus being coughed up from the trachea,
when the parts affefted have become connected with the
lungs, by adhefions, and the abfeeffes of the liver are iituatecj
on its concave ftttface; When the collection of man r in

the liver occupies any other fituation, the abfeefs frequently
makes its way into the colon, and the pus is difcharged
with the (tools. Several cafes of this kind are related by
authors

; Sabatier has recorded two in his Medecine Opc-
ratoire; Le Drau mentions his having feen others; and
Pemberton, in his book on the difeafes of the abdominal
vifcera, p. 36, relates the occurrence of additional inftanccs
of a fimilar nature.

We (hall now proceed to the confideration of empyema,
ftriftly fo called. No furgical writer, with whom "we are
acquainted, has written with more dile-iminatior, than Mr.
Samuel Sharp, on the fymptoms produced by collections of
matter in the cavity of the cheft. He remarks, that it has
been almoft univerfally taught, that when a fluid is extra-
vafated in the thorax, the patient can only lie on the dif-
eafed fide, the weight of the incumbent fluid on the medi-
aitinum becoming troi.blefome, if he places himfelf on the
found fide. For the fame reafon, when there is fluid in
both cavities of the thorax, the patient finds it moft eafy
to lie on his back, or to lean forwards, in order that the fluid
may neither prefs on the mediaftinum, nor the diaphragm.
But, Mr. Sharp takes notice, that however true this doc-
trine may prove in moft inftanccs, there are a few (Le
Dran's Obf. 217. vol.i. Marchetti, 6;.) in which, notwith-
ftanditig the cxtravafation, the patient does not complain of
more inconvenience in one pofture, than another, nor even
oi any great difficulty of breathing.

On this account, obferves Mr. Sharp, it is fometimes lefs

eafy to determine, when the operation is requifite, than if
we had fo exact a criterion, as we are generally fuppofed to
havc._ However, he informs us, that though this maybe
wanting, there are fome other circumftances, Which will
generally guide us with a reafonable certainty. He ftates,

that the moft infallible fymptom of a large quantity of fluid
in one of the cavities of the thorax, is a preternatural ex-
pansion of that fide of the cheft, where it lies ; for in pro
portion as the fluid accumulates, it will neceffarily elevate the
ribs on that fide, and prevent them from contracting fo much
in expiration as the ribfi on the other fide. Mr. Sharp refers
alfo to Le Dran's Obferv. 2 1 1, vol. i. to prove, thai the pref-
fureof the fluid on the lungs may fometimes be fo groat, a; to
make them collapfe, and almoft totally obftruft their aftion.
When

,
fays Mr. Sharp, the'thorax becomes thus

1 led aft ei a previous pulrttoriary diforder, and the cafe
is attended with the fymptoms of a fuppuration, it is pro-
bably owing to a collection of matter. The patient, he

:s, will alfo labour under a continual low fever, ami
a p rticular anxiety from the load of fluid.

Mr. Sharp alfo obferves, that, belides this dilatation of
the cavity from an accumulation of the fluid, the patient
will be feiilible of an undulation ; and fometimes the undu-
lation is fo evident, that a by-ftandcr can plainly hear it in

certain motions of the body. Mr. Sharp adds, that this

P 2 ira*
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was the cafe with a patient of His own, on whom he per-

formed the operation ; but the fluid, in the example al-

luded to, he fays, was very thin, being a ferout matter,

rather than pus.

According to the fame author, it will alfo frequently

happen, that though the (kin and intercoftal mufcles are

not inflamed, they will become cedematous in certain parts

of the thorax ; or if they are not cedematous, they will

be a little thickened. Thefe fymptoms, joined with the

enlargement of the thorax, and the preceding affection of

the pleura or lungs, feem unquestionably to indicate the

propriety of the operation. But, obferves Mr. Sharp,

amongfl other motives to recommend it upon fuch an emer-
gency, this is one, that if the operator fhould millake the

cafe, an incifion of the itvtercoftal mufcles would neither be
very painful, nor dangerous. See Critical Enquiry into

the prefent State of Surgery ; feci, on Empyema.
Although we would wilh the reader to understand, that

patients with empyema can fomctimes lie in any pofition,

without any particular aggravation of the difficulty of

breathing, yet, we muft diftinctly Rate, that the generality

of patients with this difeafe cannot place themfelves on the

fide oppofite to that where the collection of pus isfituated,

without having their refpiration very materially obitructed.

Another circumflance, alio, which we wilh to mention, now
that we are treating of the fyniptoms of empyema, is,

that the oedema of the integuments is fometimes not con-

fined to the thorax, but extends to more remote parts, on
the fame fide of the body as the collection of matter. Both
the foregoing remarks are confirmed by an interelling cafe,

which Mr. Hey, of Leeds, lias lately publifhed.

Sept. 3, 1788, Mr. Hey was defired to vifit John Wilkin-
lon, who had been ill ten days of the influenza. The pa-

tient was found labouring under a fever, attended with
cough, difficulty of breathing, and pain in the left fide of
the thorax. He was bled once ; had repeated Millers

applied to the thorax ; took nitre and antimonials, with a

fmooth lindtus to allay his cough. He was repeatedly re-

lieved by thefe means, efpecially by the application of the

blifters ; but repeatedly relapfed. At laft, he became fo

ill, that he breathed with the utmoft difficulty, and " could

not lie on t.he right fide without danger of immediate fuffo-

cation."

Mr. Hey found the patient in the ftate juft now de-

fcribed on the 1 7th of September. " His face, and efpecially

the eye-lid, were a little fwollen on the left fide." The
left fide of the thorax was larger than the right, and its in-

teguments were cedematous. Upon preffing the intercof-

tal mufcles they felt diftended ; they yielded a little to

a ftrong preffure, and rebounded again. The abdomen, ef-

pecially at its upper part, appeared to be fuller than in its

natural Hate. See Practical Obfervations in Surgery, p. 476.
Another remarkable fymptom, which is occalionally pro-

duced by collections of matter in the cheft, is an alteration

in the pofition of the heait. Mr. Samuel Cooper has made
mention of a patient who was in St. Bartholomew's hofpital,

whofe iieart was pufhed quite to the right fide of the cheft,

by an empyema in the left bag of the pleura, and pulfated

on the right of the fternum. Firft Lines of the Praftice of

Surgery ; part 2. chap. 29.

The fymptoms of empyema are frequently very equi-

vocal, and the exiftence of the difeafe is generally fome-

what doubtful. Panarolius opened a man, whofe left lung

was deftroyed, at the fame time that the thorax contained

a confiderable quantity of pus. Although the patient had
been ill for two months, he had fuffered no difficulty of
breathing, and had had only a flight cough. Le Drau met

with a cafe of nearly the fame kimd. A patient who had

been for three days affected with a confiderable oppreffion,

and an acute pain on the left fide of the cheft, got fome-

what better. He felt no material difficulty of breathing,

on whatever fide he lay. The only thing which he com-
plained of, was a fenfc of a fluctuation in his thorax, and

a little obstruction to his refpiration, when he was in a

fitting pofture. Thefe fymptoms did not feem fufficicntly

decided to juftify the operation, and it was delayed. The
febrile lymptoms continued with cold fweats, and the

patient died on the eighth day. Five pints of pus wire

found collected in the cheit.

With refpeft to opening fuch abfeeffes as prefent

themfelves at fome part of the parietes of the thorax, in

confequence of a p'eurify, or an inflammation of the dia-

phragm, or mediaitinum, it is not attended with any peculi-

arity. It fhould be done as foon as a fluctuation can be
felt, and the aperture fhould be made of iufficient fize to

give free vent to the matter. As fome of thefe abfeeffes

communicate with the external furface of the lungs, and
others with that of the liver ; as fome of them are ac-

companied with a caries of the ribs, or the cartilages of

thefe bones, while others are attended with an alteration of
the fubftance of the fternum ; the cure muft frequently be

interrupted by unpleafant fymptoms, and very often retarded

for a long while, efpecially when there are fome pieces of

bone to exfoliate.

We fhall next confider the operation for empyema, in

the commun iigniiication of this term.

Mr. Samuel Sharp advifes the incifion to be made between

the fixth and feventh ribs, half way from the fternum towards

the fpine ; which, fays he, though not the moft depending

part of the thorax, when we are erect, yet is fituated

fufficiently low to give iffue to the fluid, when we lie down.

This author was certainly miftaken in his opinion, that

the expa'ifion of the lungs always propelled the pus out of

the wound, but the action of fuch mufcles, as diminilh the

capacity of the thorax, may undoubtedly produce this

effect. The reader, on looking over the article Emphyse-
ma, will be perfectly convinced, that the lungs cannot be-

come diftended with air, and expanded on one fide, while, on
this fide of the cheft, there exiits a free communication

between the outward air and the cavity of the pleura.

Mr. Sharp quotes the practice of Marchetti, who always

made the opening between the fifth and fixth ribs, to con-

firm the prudence of choofing thisfituation for the incifion.

See Critical Enquiry, &c.

A great many of the moft eminent writers on the opera-

tions of furgery have had hardly any other object in

view, in the operation for empyema, than making an opening
into the thorax in fuch a fituation, as would be a m '.t

depending one, in the erect pofition of the body. Hence
thefe authors even fanction and recommend the unneceflary

plan of cutting through the mufcles of the back to make
an iffue for the matter in the exact place, which, according

to their principle, ought to be chofen. We are forry, that

the refpectable names of Bertrandi and Sabatier might be
adduced in favour of this mode of proceeding.

The fafeft, and moft convenient fituation, for making an

opening into the cheft, is between the fixth and feventh

true ribs, on either fide, as circumftances may render necef-

fary. The furgeon fhould only recollect, that the two
cavities of the pleura are completely diftinct from each other,

and have no communication whatfoevcr, fo that, if fluid

were contained on the left fide of the thorax, making an
opening into the right cavity would not ferve for difcharg-

ing the accumulated matter. The practitioner fhould alio

remember,
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remember, that, when there is a fluid on both fides of the

cheft, paracentetic miiil never be done for the Belief of the

two collections at the fame time ; becaufe, there is great

reafon to believe, that, as the lungs on one fide ufually

cullapfe, when there is a free communication between the air

and iniide of the thorax, they would do lo on both fides,

were an opening made at the fame time into each bag
of the pleura. It is hardly neceflary to remark, that, in

this condition, the patient could not breathe and would
die fuflbcated. The operation confifls, in making an incifion,

about two inches long, through the integuments, which
cover the fpacc between the fixth and feventh true ribs,

ju(t where the indigitations of the ferratus major amicus

mufcle meet thofe of the externus obliquus. Here it is

unneceffary to divide any muicular fibres, except thofe of

the intereoftal mufcles, and, by putting the patient in a

proper pofture, the opening that is made, will be depending

enough for any purpofe whatfoever. The furgeon. avoid-

ing the lower edge of the upper rib, where the intereoftal

artery lies, is then cautioufly to divide the intereoftal

mufcles, till he brings the pleura into view, when this

membrane is to be very carefully divided with a lancet.

The inftrument fhould never be introduced in the leaft

deeply, left the lungs fttould be injured. The fize of the

opening in the pleura fhould never be larger than necefTary.

The discharge of blood and matter will of courfe require

a freer aperture than that of air, or water. If requifite, a

cannula may be introduced into the wound, for the purpofe

of facilitating the evacuation of the fluid, and it may, even

in fome cafes, be proper to let this inftrument remain in

the part, in order to let the water, or pus efcape, as often as

another accumulation takes place. It is obvious, however,

that a cannula, for this object, fhould only bejuft long

enough to enter the cavity of the pleura, and (hould have

a broad rim to keep it from flipping into thecheft. A piece

of flicking plafter would eafiiy fix the cannula, which might

be flopped up with a cork, or any other convenient thing-,

or left open according as the circumftances of the cafe, and
the judgment of the furgeon, may direct.

It is proper to ftate, that fjme practitioners make the

wound between the fifth and fixth ribs:, thus, Mr. Hey,
in relating an interefting cafe of empyema, informs us, that

the pain which the patient had felt in his fide had been

mod acute betwixt the fifth and fixth ribs, and that there

he (Mr. H.) made an opening into the cavity of the thorax.

His firft incifion was about two inches in length. He cut

through the ferratus and intereoftal mufcles clofe to the

upper edge of the fixth rib, and made an opening into the

cheft capable of admitting the tip of his finger. A large

quantity of matter was thus difcharged, and a leaden cannula

was introduced into the wound on the fecond day after the

operation, and was retained in its place by a flannel bandage.

Mr. Hey did not allow the patient to leave off wearing the

cannula, until the difchargc trom the thorax had ccafed,

and' he had completely regained his ftrength. He wore it

fifteen months.

Mr. Hey thinks it of great confequence to retain a can-

nula in the wound, until all probability of relapfe is re-

moved. This precaution! he apprehends, will nut hinder

the patient from recovering la* ftrength, even when the ufe

of the inftrument is not abf< iutcly neceflary. See Hey's
Practical obfervations in Surgery, p. 477, &c.

EMPYE MATA, fuppurating medicines.

EMPYI, patients with empyema.
EMFYREUM, among Divines, denotes the higheft of

the heavens, where the tAffcd enjoy the beatific vifiunj

called elfo empyrean heaven, and paradife.

EMU
The word is formed of <v and xi-p, Jirc, becaufe of its

fplendour.

EMPYREUMA, in Chemiftry, is that fmcll and tafte

of fcorchii.g which takes place in mod animal and vegeta-

ble fubflances, when heated to that point at which decom-

pofition by fire begins. It is always attended with a dark-

ening of colour of fubftances naturally clear and limpid.

The degree of heat at which this change occurs is various,

but it is always above that of boiling water, fo that the

ufe of a boiling water-bath for digefhons, or deficcations,

is an effectual mode of preventing empyreuma. There is,

however, a change that takes place in vege able drcoctions

or infufions when evaporated to the confidence of an ex-

tract, however low the heat is kept, fince when thefe ex-

tracts are again diluted to their original confidence, they

differ both in fenfible and chemical properties, from the

original liquor. The caufes of this change are, probably,

in part the aftion of the external air, but principally, feve-

ral complicated chemical actions that take place between the

various component parts of the vegetable fubftance itfelf,

when their particles are concentrated by evaporation of the

water which held them in folution. This circumftance is

often confounded with empyreuma, properly fpeaking, or

the changes produced by heat pufhed to the degree at

which decovnpofition occurs, and as fome of the effects ap-

pear to be nearly fimilar, it is perhaps impoffible to adhere

ftrictly to the real dillinftion. The leading circumftance

that indicates empyreuma in vegetable and animal matters

is the charring, or converfion into black carbon, of part of

the fubftance thus heated, whence a carbonaceous inioluble

powder is produced, which partly fubfides on dilution with

water, and partly remains finely iufpended.

The fmell and tafte of empyreuma in vegetable infufions,

may be in many cafes got rid of by filtering through re-

cently-burned charcoal powder.

Empyreuma is alio ufed for the heat remaining upon
the dccleiifion ot a fever.

EMPYREUMATIC Acid and Oil, in Chemflry.
When moil animal and vegetable fubftances are diflilled p<r

fe in a heat gradually urged to rednefs, a dark-coloured

ftrong mulling oil almoft invariably rifes towards the end of

the procefs, which is ftrongly empyreumatic.

Many vegetable fubftances yield alio, at the fame time,

a ftrongly acid and empyreumatic liquor, which appears to

be chiefly acetous acid generated in the procefs, and hold-

ing much carbonaceous matter in folution, from which it

may be partly freed by a feparate diftillation in a gentle

heat. See Pyroligneous and Pyromocous Acid.
EMRODS, or rather Hemorrhoids. See Humors.-

hoids.

EMS, in Latin Amifia, or Amaftus, in Geography, is a

confiderable river of Germany, which has its lource in the

county ot La Lippe, in Wcftphalia, flows through Eaft

Friefland, and falls into the North fea, near Emden. It

gives its name to one.of the new drpartments of Holland,

which is t.'ie ancient province of Eaft Friefland, wl^ofe chief

place is the town of Leuvvarden.

Ems, a town of Germany, in the circle of the Upper
Rhine, and principality of Heffe-Darmftadt ; feven miles

E.S.E. of Coblentz.

EMSBACH, a river of Germany, in the circle of the

Lower Rhine, which runs into the Lahne, three miles E.

of Lin '

, the electorate of Treves.

EMULATION, is a generous ardour kindled by the

I notes of others, which impels us to imitate, to

ri\ai, and, it poffible, to excel them. This paflion involves

in it titecm pf the perfon whofe attainments or couduct
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we emulate, of the qualities and actions In which we a

late him, and a defire of refei blance, together withy joy

;ing from the hope of fuccefa.

The word cornea originally from the Greek aptAAa, dif-

/ ,
' ; whence the Latin xmtilus, and thence our

JDi v refers emulation to a dafs of the fympa-

thel C ; - ; ' , i
:), ich (re grieve for the happiucls of

other* ; and Pr. Reid, in his " Eflays,'' (p. \Ci,) defines it

as;-, oriti to our rivals in any pui om-
panied with an at being furpafled. 11

ther with refentment, under the head of the malevo-

lent affections, which, though they are parts cf our conlli-

tution, given us by our Maker for good only, and, when
properly directed and regulated, of excellent ule, are in > r-

thelei to excels or abufe, and thus become the

fource and Ipring of all the mail i that isto be I

n. From the obfervations which he has intra-

1 for the illustration of this affection, he infers, that

far as it is a part of our couitilution, is highly

fu) and important in focictv; that in the wile and good,

it produces the h '•'
• fedts without any harm; but in the

-foolilli and vicious, it is the parent of a great part of the

evils of life, and of the molt malignant vices that llain hu-

man nature.

Plato obferves of emulation, that it is the daughter of

envy ; if fo, there is a great difference between the mother

and the offspring ; the one is a virtue, and the other a vice.

Emulation admires great actions, and ilrives to imitate

them ; envy relufes them the praifos that are their due ;

emulation is generous, and only thinks of furpaffing a rival;

envy is low, and only leeks to left'en him.

Perhaps, therefore, it would be more jutt to fuppofe emu-
lation the daughter of admiration : admiration, however, is

a principal ingredient in the compofition of it.

EMULGENT, in Anatumy, a term applied to the

blood-veffels of the kidnies. See Arteries and Veins.
EMULSION, from cnodgere, to milk, in ChemiJ/ry and

Pharma/OYs is any milky opake liquor formed by the dif-

fusion of any oily or reiinous matter in water, through the

medium either of alkalies, or of mucilage, or any other

irifcid matter foluble in water.

Milk itfelf is a natural emulfion, and when viewed in a

powerful microfcope k feen vitihly to cunfifl of oily parti-

cles fufpended in a ferous liquor. Many vegetable matters

form natural cmulfious when merely triturated with water,

•ol which kind are almonds, and molt of the oily nuts, the oil

being held fufpended b\ the mucilage or farina with which
thefe fub (lances naturally abound.

All the cits arc lead red mifcible with water, when
rubbed with mucilage of gum arable, or with the yolk

of egg, or with a fmall quantity of any alkaline fait, and
all thefe mixtures are common in pharmacy. Thick fyrups

alio promote the diffufion of oily matters in water, but

iefs perfectly.

This --on bir.ation, however, is but temporary, as all the

-emuilio. s are deconipofed by mere reft for feme hours, and

as bcfides they are very apt to ferment, they are only ulcd in

extemporaneous pretcription.

The common emulfion, now called " Lac Amvgdalce,"
is made by beating a.i ounce and a half by weig'.it oi fweet

almonds, with half an ounce by weight of double refined

fugar, in a marble mortar, and rubbing them well together;

adding gradually the quantity of two pi'"is of diftilltd

water, and {training the liquid. If two ounces and a half

of the mucilage of gum arabic are added to the almonds
whillt they a;e pounded iu the mortar, we ftiall have the
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arabic emulfion. Theft emnlficne msy be ofed .is ordinary

drink, in cafes which require foft cooling liquors, The
camphorated emulfion is prepared by grinding half a dram
of camphor, and half a dozen fweet almonds together in a

(tone mortar, and adding of mint

, (training the liquor, and diflbivihg in it half an on

of white lugar. A table fpoonfjtf! of this emulfion may be

taken in fevers, arid other dilorders which require the ule of

camphor, every two or three hours.

'J 'he emulfion of gum ammoniac is made by grinding two
drams of the gum with eight ounces of water poured gra-

dually upon it till it is difiolvcd.

This emulfion is ufed for attenuating vifcid phlegms, and
promoting expectorations. In obftinate coughs, two on

ofthefyrup of poppies may be added to it. It mar
administered in a dole of two table fpoonfuls, three or four

times a day. The oily emulfion, prepared by mixing fix

ounces of foft water with two drams of volatile aromatic

fpirit, and an ounce ol Florence oil, ar.d half an ounce of

fimple fyrup, is ferviceable in recent coughs : in more ob-

ftinate coughs, it will be better to fubftitute for the aro-

matic fpirit the paregoric elixir of the Edinburgh I

tory. A table-fpoonful of it may be taken every two or

hours.

EMUNCTORY, in Anatomy, from cmungo, to clean or

wipe the nofe, is any part of the body, which fepara

from th.- blood humours judged to be impure or excre:

titious, and therefore hurtful. This procels is fuppofed to

purity the blood. The kidnies and fkin are called the com-
mon cmui. dories, as they afford very copious fecretions.

This notion of the feparation of noxious particles is built

on the opinions of the older phyfiologifts; and coi.fe-

quently the ufe of the term emunftory has at prefent nearly

ceafed.

EMUNGS, in Geography, one of the Pclew iilands.

ENABY, a town or Sweden, in the province of Ea(l
Gothland; 2D miles S. of Linkioping.

ENADA, in Ancient Geography, a town of Paleftine, in

the tribe of Iffachar, according to the book of Jofliua.

ENjEMON, t.:::.;..urn, from tufia, blood, an external me-
dicine which Hops or ftanches the blood; or which, by bind-

ing, cooling, or drying', doles the paffages of the veffels

before open, or diminiftics the fluidity and motion of the

blood. See Styptic.
EN.jEOR.EMA, Etainiffifxa, from aiwnx; to exalt) ex-

preffes fuch contents of the urine as float about in the mid-

dle, refcmbling a cloud; and thence alfo called nubecula.

See Urine.
ENAGARA, in An:';ent Geography, an ifiand of Afia

Minor, in the Mediterranean fea, placed by Pliny over-

againft Lycia, and near the ifle of Crete.

ENAIM, a town of Judea, in the tribe of Judah, accord-

ing to the book of Jolbua.

ENALLAGE, in Rhetoric, a figure whereby we change
and invert the order of the terms in a difcourfe, againit the

common rules of language.

The word is derived from the Greek, waXXayn, formed of

imK\art]at, which iignifles id change, as well as the fimple

verb a?l >.«TT£(v.

The grammarians too have a kind of enallage, whereby
one part of lpeech, or one accident of a word, is put for

another.

Such is the change of a pronoun, as when a poffeffive is

put for a relative, e.gr. fuus for ejus ; or of a verb, as when
one mood or tenfe is put for another.

ENALURON, in Heraldry, is ufed by Guillim to

exprefs a bordure charged with birds ; as an euaiuron ot

l martlets,



E N A
martlets, Sec. but Mackenzie charges thi*9 as a midake

ariliug from ignorance of the- French tongue ; enaluron

properly fignifying orle, or in manner of a bordure, and

being applicable to a bearing of auv thing in that form.

ENAM BUSH, in M I , Affairs, relates to a device

ufed for the purpofe of furprifing an enemy, either on his

route, or when purfuing a fmall body of troops fent out

for the purpofe of decoying him into the fnare. This in-

fidious practice is often of confiderable fervice in the minor

branches of warfare, but can rarely b<* practiied on a great

fcale ; though hiftory furnifhes us with inftances'of armies

having been taken by furprife, owing to the cunning- of

their adverfaries, in lying concealed in fuch places a*

enabled them to take advantage of an unlufpe&ing com-
mander. This, however, is not what in ftrictnefs is te

an amlufli. That term more properly is confined to that

kind of preconcertion, which rather leads an enemy into

the danger, by fome fnppofed advantage held out to his

acceptance, whether it be for forage, the feizing of a depot,

the interception of a convoy, or the attack upon fome

weak poll. Here we fee an immenfe field open for con-

trivance and fpeculation. It is to be underflood, that

when a body of troops is placed in ambufh, certain intelli-

gence has been obtained of the numbers, route, and object

of thofe who are to be intercepted. If thefe be not pre-

vioufly afcertained, the ambufcade may prove fatal : fince,

fhould it turn out that, inftead of five hundred, five thou-

fand were to be attacked ; that, in lieu of their being

foragers laden with booty, they fhould prove to be a body
of light horfe, with riflemen at their backs; or that, in-

ftead of being a detachment fent to furprife f.vne fmall out-

pod, they fhould be the advanced guard of a itrong co-

lumn :—in either of thefe cafes, a fad reverfe would take

place; for, although at the fird brulli, there might be

fome furprife, and poffibly fome confuiion, it would in all

probability be but for the moment ; after which the aflailed

party would prefs forward with great eagernefs, and by
means of their flanking parties cover the ("peculators with

difgrace and ruin. The mod deadly kind of ambufcade is

that wherein fire-arms are rejected, the whole depending

upon pikes and cutlaffes: in fuch, filence is an important

obje£t, even in the very moment of falling upon the enemy.

Tl'.s not only prevents the other parts of the line from being

able to afcertain the exaft fituation of the aflailants, as may
always be done by obferving the flafhes from mufketry,

&c. ; but renders it impoffible to afcertai.i their numbers.

Add to this, that when men fire, in the dark efpecially, at

a moving object, they are by no means certain of their aim
;

nor can they fo fpeedily recover themfelves, after their

pieces may have been difcharged. Befides, it is well

known that pikes caufe infinite conllernation, when coming

to clole quarters; being much longer than the mufket with

the bayonet attached, they ai i ly more deftruftive,

n properly U fed in this fpecies of

countries, it is next to impoffible to eiiambu'fll the enemy;
while, in others, a! mod every fpot afford . 9 of con-

cealment. The great art is, to avoid all coin-

modes of laying perdue : fuch I I, owing.

to that invariable attention paid towards the examination of

every fuch fufpicious fituation. On the id, thofe

pfrrts which are leaft fufpefted often prove particularly for-

midable ; but where fuch are refort'ed to, the me?ns of re-

treat, or at leaft of defence, ought to be fully eftablifl

lie ambufcades which are the mod collected, always

carry the grcatcd probability of fuccefs : they arc 1

liable to detection, far more pointed in their attack, and

molt calculated for rcfidancc, when prematurely difcovered.
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Cavalry is rarely employed in ambumes, though a con-
fiderable body may, if convenient, be poded i,i°a pro i

direction, for the purpofe of fupporting the infantry i in-

cealed in woods, Sec. O.i fome occafions, it is even advan.
t i reous that fuch cavalry (h >uld be vilible, but in an oppo-
fire rfuarter; fo as to caufe the force to be attacked to be

d, by calling in their fcouts and videttes ; by
which thofe in ambulh might elfe be difcovered. This
device likewife occafions the baggage to be fent upon the
Other flank, out of the way of the cavalry, a id leaving that
flank towards them free from incumbrance. When this
happens, and that tiie cavalry make a fhew of charging,
the baggage will commonly fall into the hands of thofe in.

ambufcade. Naval ambufcades are by no means uncom-
mon : it often happening that a well-concerted decoy lures
an enemy into fuch a fituation as at lead places him under
confiderable difadvantage, or eventually caufes him to fur-
render. Thus, difguifing veflels by means of new paint-
ing

; changing their mode of rigging; appearing to'avoid
rather than to purfue ; fending out a flow 'failing veffel to
pafs between a cruifer and an iflancf, behind which a fu-
perior force is concealed, &c. &c. are all rufes de guerre
in common ufe. One device, which probably would other-
wife be often pr&cWed, is contrary to the laws of honour
and the rules of war, namely, making fignals of dittrefs,
with the view to draw an enemy's veffel to give alMance,
and then to capture her. To aflume the appearance of"
I) i ig damaged, either by weather or by action, is all fair ;.

becaufe then the enemy bears down as upon a prey, and
not as a protector. However, the practice of enambufhing,
whatever advantages it may feem to offer, is fubjefit to ex-
treme danger; unlefs guided by the mod certain knowledge
of the force to be furprifed, it becomes almod invariably a
loiing concern, and has the pernicious tendency of creating
great diffidence in the conduct of that commander by whole
inftruftions it is made. Nor can the fmalleft fuccefs be
hoped for, unlefs where the peafantry are friendly difpofed,
and the country around thoroughly known..
ENAMEL, in Andiomy, the hard fubftance which

covers the crown of the tooth. It is defcribed in the ac-
count of the teeth, contained in the article Cranium.
Enamel, in the Arts. Enamels are vitriliable fubftances,

and may be arranged into three claffes, viz. traafparent,
femi-tranfparent, and opaque.. The two former are chiefly

>yed in enamelling on gold and filver, for watch-cafes,
trinkets, and other fmall articles of jewellery ; the latter is

principally ufed on copper, for the making of clock and
watch-dial plates, and for other plates which, when pro-
perly fluxed, are fit for the purpofe of enamel-painting.
The balis of all kinds of enamel is a perfectly tranfparent

and fufible glafs, which is rendered either femi-tranfparent
or opaque, by the admixture of metallic oxyds. White
enamels are compofed by melting oxyd of tin with the
glafs, and adding a fmall quantity of manganefe, to increafe
the bn'liaucy of the colour. The addition of oxyd of lead,
or antimony, produces a yellow enamel; and Kunckel af-
firms that a beautiful yellow maybe obtained from filver.

Reds are formed by an i. terraixture of the oxyds of gold
and iron

; that compofed by the former being the mod
ifnl and permanent. Greens, violets, ai

. ire
Ured front the oxyds of copper, cobalt, a : i; and

thefe, seed in different pro] affotd a
i t" intermediate colon

i tin the
'• fore they arc united to the msb ifes.

Sticn are thi principal ingredients ei n the produc-
tion of the various en tl

Uicy are ufed, as well as the degree and coa'tinuanc
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to tkeir perfe&ion, conftitute the fccrets of

I ^rt. Other fubl here mentioned are

fionally ufed in the compofition of enamels; and it bat

'., that the peculiar quality of the bell kinds of
hard or Venetian enamel is owing to the admixture of a par-

ticular fubftance found on mount Yefuvius, and known to

be thrown up by that volcano.

The work of Ncri on glafs, with the notes of Merret
and Kunckcl, afford many good precepts for making ena-

mels
; yet the exact nature and methods of compofition of

the bell kinds, both of the hard and foft enamels, flill re-

main among the arcana of enamelling. The foft white
enamel is generally called glafs, and is manufactured at the

glafs-houfe, near the lite of the Albion mills, on the Surrey
fide of Blackfiiars-bridge ; the hard enamels are chiefly

made at Venice, and, from the operations of the war, are

not at prefent to be procured in London. In confequence
of this, the bed enamel, which formerly, when fmuggled
into the kingdom, has been fold as low as from 2s. to 2s. Gil.

per lb., and even when the duty has been paid at the Cuf-
tom-houfc, at from 3^. to <jj., has progreflively advanced
to a guinea, and from that to cor. ; and it cannot now be
obtained at any price.

TLsAMEL-Painting. See Painting »n Enamel.
ENAMELLING. The art of enamelling is of great

antiquity, but of unknown origin. That it was practifed

by the Egyptians is evident, from the remains that have
been obferved on the ornamental envelopes of mummies.
From them it probably palled to the Greeks, and after-

wards to the Romans, who appear to have introduced the

art into this country ; as various Roman antiquities have
been dug up in different parts of Britain, in which enamels

have formed portions of the ornaments. That the Britons

received the art from their conquerors may be conje&ured
from the circumftance of enamelled trinkets having been
found in Britifh barrows. That the Saxons practifed it is

certain, from the jewel found at Athelney in Somerfetfliire,

and now prcferved at Oxford; which jewel, as appears

by the inicription, was made by command of the great

Alfred. The gold cup, given by king John to the cor-

poration of Lynn in Norfolk, proves that the art was not

loll under the Normans ; for the fides of that cup are em-
bellifhcd with various figures, whofe garments are partly

compofed of coloured enamels. The tomb of Edward the

ConfefTor in Weilmiuiter Abbey, conflrutled in the reign

of Henry III., was alfo ornamented with enamels, pieces

of which flill remain. The beautiful crozier of the cele-

brated William of Wykeham, of the time of Edward III.,

may be alfo adduced as exhibiting fome curious fpecimens

of the application of this art : and other examples might
be pointed out, of its progreffive defcent to our own age.

It would feem from the above brief review, that an-

ciently enamels were principally applied to the purpofes of
ornament ; but fince the invention of clocks and watches,
their ufefulnefs has been proportionally increafed. For
clock and watch dials there is probably no fubilance that

could be fubftituted, that can equal enamel in permanence
and beauty : in feveral refpeCts, it poffeffes advantages even
over the rich metals of filver and gold. Within the lalt

30 or 40 years, an imitative enamel has been ufed, and,

through the fcarcity of real enamel, is now iu much demand
for clock plates ; but it is by no means comparable with its

prototype : for, being chiefly compofed of flake white,
ground up with :pirit£ of turpentine, and afterwards mixed
with copal varnilh, it will neither affume an equal bril-

liancy in colour, nor continue unchanged in different cli-

mates ; on the contrary, the a&ion of the air occafions it
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to 'become dingy and yellow. In fact, imitative enamelling

nore than a branch of the art of japanning

;

which
The proceflea of enamelling have never been accurately

defcribed. Thejealoufics thatexift in all arts in which a,y

thing like a fcientific knowledge is wanting, opcr

clufi >n. The practitioner conceals his information from
motives of profit, and the amateur feldom acquires an i;

-.-

Cght fufficiently minute to enable him to unfold the tru

of operation. Whatever may be the defeats' of the pre:

attempt, it will be found to contain a better account of the

practical branches of the art than has before appeared.

Enamels are commonly laid upon a metal ground, yet

they have been ufed in fubftance, for difhes.fljwer-

pots, ornamental veiTel., figures, rales, &c. In thefe cafes,

the enamel is run into moulds immediately from the pots in

which it has been melted. The metals employed to enamel
on are gold, filver, and copper. Of the other metals, fome
are too fufible to endure the action of the fire, and the re-

mainder, as platina, &c. are, to ufe the language of the art,

tooJtrong, for the enamel : that is, the adhefion between
the two fubflances is not powerful enough to keep them
together, the enamel cracking as it grows cold, and flying

off the metal in fhkes. It appears, therefore, that a certain,

however flight, degree of oxydation is ncceffary to make the

enamel and the metal unite with fufficient firmnefs. Gold
is unquestionably the belt fubftance to enamel on, its :

nefs of colour (howing a beautiful tinge through the enamel

:

yet the metal generally uled, except tor watch-cafes, and va-

luable articles of jewellery, is copper ; and that on account
of its luperior cheapnefs. Both the gold and the copper
(hould be of the finer kinds, the oti 1 too refractory

to agree properly with the enamel.

By the cuflom of the trade, rather than from any princi-

ple ot utility, enamelling is now divided into two branches,

viz. dial-plate enamel . traofparent enamelling. The
former includes the manufacture of clock and watch plates,

with fluxed plates for enamel painting, the latter compre-
hends the enamelling of watch cafes, broaches, pins, and
other bijoux : of late yeais the making of thefe lefler arti-

cles has gradually grown into great dilute in this country.

Dial- Plate Enamelling, coniifts of the two divifions of
hard-enamelling, and foft, or glafs enamelling; in the firfl

branch, the Venetian enamels only are employed, in the lalt,

the Englifh or glafs enamels. The practice ofhard-enamel-

ling requires more fkill, time, and labour than the others,

and is confequently eftcemed the mofl. In preparing the

metals to be enamelled on, whether of gold, filver, or copper,

the procefs is fimilar; one defcription will therefore fuffice

for the whole :—and firfl of the making of watch <.

The copper being evenly flatted in long flips (which is

done at the flatting mills between flee! rollers) and to a
proper thicknefs, pic at off for ufe according to the

fize wanted. They are then annealed in a clear fire, in

order to make them fufficiently pliable to take the req'::

forms which is given to them by means of dies. The dies

are fmall circular plates of brafs evenly turned, vary::

.thicknefs, perhaps, from the lixteenth of an incli to

eighth, or more, according to their diameter. Some of
them are flat, others are hollowed out for the purpofe ot

giving a flight curve to the epper, as the metal to be
enamelled on is technically termed when prepared for

the edges of the dies are turned off in an oblique d

and in the centre is a fmall hole, rather larger than that

which is wanted in the dial-plate. A complete fet of dies

varies in fize from about three-fourths of an inch to two
inches and a half, the gradations beirg Very fmall, perhaps

nut
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not more than the thirty-lccond part of an inch between

each.

The copper being cut with a pair of fcillars nearly to the

fize required and properly annealed, is next placed on the

die beft adapted For the purpofe, and the eye, or centre hole,

is made. This is effected by firft forcing up the copper into

the hole of tin- die with a fmall round-headed punch ; by
this means a fmall concave bulge is formed, the upper lide

of which is then filed through with a lmooth grained file ;

it is then again placed on the die, and preffed gradually

open till it nearly fills the hole with an oval burniflier ; it is

afterward:; proffed tighter into the hole with a round broach,

the burr being occasionally taken off by the tile, and care

employed to prevent the eye from cracking. The punch,

luirniiher, and round pilij are all ot ft eel ; the two latter

taper in regular gradation towards the handles.

When the eye is completed, the edge of the copper is cut

round, fo as to leave a fmall part 'probably about the thirtieth

of an inch, projecting bevond the die. .The projecting

part is then turned up, orburnifhed, againft the edge ofthe

die, the copper being firft laid fmooth and flat by the

burnifticr. The turned-up edge of the copper is afterwards

tiled evenly round, and reduced to the proper height, accord-

ing to the thicknefs of the brafs-edge, or rim, to which it is

to be fixed when in the watch. The infide burr is then

fcraped off with a graver, and ftill further cleared away by
means of a fcratch-brufh : this latter tool is compofed of

fmall brafs or fteel wire tied together in a round bundle,

about the fize of the little finger. The purpofe for which

the eye of the copper is formed, and the edge turned

up, is to retain the enamel in its proper place, fo that the

plate may be finifhed both fquare and neat.

According to the kind of watch to which the dial is to

be applied, the copper, if for a feconds watch, mult be kept

almolt flat ; or if for a watch where a greater fpace is

wanting beneath, to give more fcope for the wheels, mult be

railed from the edjre to the centre in a regular and exatt

manner. To erteft this a fmall circular block or fetting

die is ufed, made of box or other hard wood turned out

to the neceffary degree of concavity, and having a hole in

the middle to receive the eye of the copper when placed

within the hollow of the block. The copper is then

gradually fet up to the convexity or height required by
rubbing it gently yet firmly with a bent, or fetting fpatula,

formed of a thin flip of fteel, about five inches long, properly

fixed. It is now ready to have the feet foldered on, by
which it is to be pinned down to the brafs edge or frame

of the watch ; and the places for the feet being marked on
the back of the copper, through the holes drilled for the

purpofe in the edge or frame, the feet are prepared for

Soldering.

The feet arealwaysof wire of the fame kind of metal as that

to be enamelled on, and the wire is drawn into different thick-

ticfii-s, proportioned to the fize of the intended dial-plate;

thus varying perhaps from the tenth to the iixteenth of an

inch. In the more common kinds of enamelling, the

feet are generally cut off from filvered wire, that is, copper
wire plated with lilver ; the filver itfelf forming the folder

when the feet and copper are expofed to the united action

of the lamp and blow-pipe, in the belt kind of work
plain copper wire ii uled, and the feet are fattened to the

per by mean* <rf fp< tre,orol filver folder. Whenfufli-

cient care j, cxercif d, either of thele modes is eui

appropriate, but the feet foldered en with fpeltre take the

firmeft bold ; thofe with the fil d wins the flightell.

filed, either to a fiat face, or an am ularo ,

ding to the defcription of copper for i
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wanted ; and are cut off the wire into proper lengths by a

pair of cutting-pliers or nippers. In order to make the

feet remain in their places, and facilitate the foldering, the

end of each foot, before putting it on the copper (which

is done by means of a pair of corn-tongs or tweezers), is

dipped into a flight wafh of borax and water, through

which it adheres with fufticicnt force to admit of its being

expofed to the power of the blow-pipe. The lamp in

common ufe contains from a pint to a quart of oil, and has

a cylindrical fpout projecting about three inches, and being

an inch or more in diameter. This fpace is filled with cotton,

which being lighted, a good ftrong (lame is produced. The
copper is carefully placed upon a piece of folid charcoal,

long enough to be held in the hand, and the flame being

then propelied by the blow-pipe againft the folder, or fil-

vered wire, as the cafe may be, the feet are firmly united to the

copper. In this operation, attention muft be given to the

exact degree of heat required to fufe the folder, for fhould

it be too powerful, the copper itfelf will melt at the fame

iu'lant : care muft be taken alfo that all the feet keep in

their due places, otherwife the copper will not fit properly,

and the feet muft either be cut off, and new ones foldered

on, or much trouble will be found in drawing the holes of

the brafs-edges or frames, to get the coppers into their proper

centrical Situations.

The copper being thus far advanced is thrown into the

pickling-pan, in order to free it from the fcale or oxydablc

covering acquired from the heat. The piclle is either oil

of vitriol, Sufficiently neutralized Sor the purpofe by water,

or elfe a Solution oS the beft double aquafortis. When the

fcale is enough foftened to admit of its being removed

by a Soft brufii, ufed with water and a little white fand, the

copper is taken out of the pickle, and all the impurities

being warned away, it is dried by means of heat, or elfe with

a foft cloth. In this flats, the copper will generally re-

quire to be again put into a proper fhape, by means of the

brafs die, and fetting block, as it is fcarcely poflible but that

fome irregularities will be produced through the operations

laft defcribed. It is alfo hardened in a flight degree by
rubbing the under fide with the Setting Spatula, and the

Surface with the fcratch-brufh. When this is done, the;

copper is completed, and fit to be enafnulled on. It i tfl

bu remarked, that when many coppers are prepared at

much time is faved by turning off the edges by means of

lathe and arbour, inftead of by filing them even in the man-
ner detailed above.

The above are the methods by which the common coppers

are prepared; it is nowiequilite to defcribe what are called

French edges, from their having been firft made in France.

Thefe arc of two kinds, the folid French edge and the laid-

down French edge. To make the former, a piece of cop-
per is taken, either about a iixteenth or a twelfth of an inch

thick, according to the diameter of the intended plate, and
a hole being drilled in the centre, the copper is placed upon
an arbour, and fixed tightly by means of a fi. mil cone and
fcrew-nut fitted to the maundrel. The arbour being then

fixed upon a lathe, the edge of the copper is next turned off

in an obliqtl • direction, i i
:

i wards, with a graver, and
tli -copper is tin u reduced to the proper thicknefs for

' , ,;'. '.tre, by means of a fcorper

i tools; thti i ;i folid, and taking care

that a fufti i
i left unreduced round the

, to form tl circleol tin eye. The laid-down
h edge is ttiai copper in the common

way from a thin flip, the edg being left rather higher than
I, and then |i: nig it upon the arbour, when the edge

of the copper being lirll turned perfectly even with a

graver,
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graver, is next forcibly bent inwards by a frail triangular

tool, (perhaps formed from the end of a three-fquare file

worn fmoeth,) and afterward! fquarcd and Emfhed by the

graver and fcratch-brufh. It is in general neceffary bo re-

verfe the coppers on the arbour, and turn a final] portion of

the under fide away, both of the folid and [aid-down kinds, in

order to make the edge of a due (harpnefs. The copper* are

laftly let up, and the feet foldered on, as before described.

French edges are rr.ollly ufed for watches of a particular

kind, where room is wanting, and the dials are fixed upon
the frames without a brafs-edge.

When a dial is made for a feconds' watch, or for ore re-

quiring (liil more circles than two, the additional eye, or

eyes, is made by marking the centres accurately with a
j oint

on the under fide of the copper, and then bulging the cop-

per upwards with a fmall punch from each centre, by fink-

ing it gently with a fmall hammer into a piece oflead, about

three times the thicknefs of a die; the lead forms a fuffieient

refinance to prevent the eye from cracking, and is yet foft

enough to admit of the copper being bulged up evenly.

The fmall eyes are afterwards evened with the file, and

opened with a fmall needle or round-pin to the required

fizes. Some trivial variations in the mode of making the

feconds' holes, Sec. occalionally occur.

The coppers being thus prepared, the next procefs is that

of enamelling, properly fo called. Where the operations

of bard enamelling, and glafs enamelling, are diffimilar, the

d.fference will be defcribed in proceeding, but to a certain

extent they are the fame.

The enamel, as it comes from the makers, is generally in

fmall cakes from four to five or fix inches in diameter. In
preparing it for ufe, a fmall hammer is ufed, having one end
fiat, and the other of the fliape commonly employed to

rivet with. With this the enamel is broken into chin pieces

or flakes, by ftriking the edge of the cake fmartly as it reds

upon the fore finger of the left-hand. The pieces are then

put into an agate mortar, and with a peftle of the fame kind
are finely pulverized, the fplintcrs being prevented from
flying about, by keeping the enamel covered with pure
water all the time the procefs of grinding is going on. The
point at which the trituration Ihould be discontinued, can
only be alcertained from experience, as the different kinds

of enamel, and the different modes of its application, re-

quire the ground enamel to be either more or iefs fine. In

general it may be Hated, that the baching Ihould be much
finer than ihejirjl coat ; the fecend coat of an intermediate

tinenefs ; the hard enamels confiderably finer than theglafs,

and the flux flill finer than thofe, as the fire operates with

lefsefiedt upon the flux than upon either of the former Jub-

ilances. In grinding, great care mull be taken to keep the

enamel free from diit, and the light flue which aiifes mufl

be warned away three, four, or more time?, as may be ne-

ceffary in the courfe of the operation, till the water ccmes
off quite clear. A fmall tea-pot is commonly ufed to pour
the water from, and when the enamel is ground fufficiently,

the produce is emptied into fome other fmall cup for ufe,

the furface being kept juil covered with water.

The manner in which the grinding is performed, is by
placing the mortar upon the work-board, on a coarfe piece

of flannel orlinen, twice or thrice doubled, and wetted to

prevent its flipping. The handle of the peftle is then

grafped firmly about the middle with one hand, and the

palm of the othei being placed upon the top, the operator

inclines the upper part of his body over the mortar, and
crufhes the enamel by preffing forcibly with his bread upon
that band which covers the peftle. '1 his motion is repeated

in quick fuccefuon, till aU the larger pieces are reduced into

6

coarfe and uneven grains; which grains are afterward? grcur.4

to the requifite equality and finenefs, by holding the mortar

th one hand, and with the other giving a

circular direction to the peftle, ufmg at the fame time as

gth as can be conveniently exerted.

li enamelling watch diab, many coppers are nfually pre-

pared to go on with at once ; that method poffeffing the

-fold advantage of faving time, materials, and labour.

When the enamel is ground, therefore, the coppers having

been firll cleanfed by the pickle, and carefully brnfhed out
with water, are fpread, face downwards, over a foft half-worn

cloth, or fmooth napkin, and a thin layer of hard enamel,

called, in its ground date, the Lading, is fpread over the under

fides with the end of a quill, properly cut, or with a fmall

bone fpoon. The coppers are then (lightly prelTed on
By another foft cloth or napkin, which, by imbibing forr.e

portion of the water, renders the enamel fufficiently dry to

be fmoothly and evenly fpread with the rounded fide of a
ftcel fpatula. The water is then again dried out by the

napkin, and a yet further evennefs produced by goin $j over

the enamel as before, with the fpatula, and thefe operations-

arj repeated, till the back becomes completely fmooth, and
the enamel is of an equal thicknefs all over. It mud be
oblerved, that the water fliould not be entirely abferbed,

as in that cafe the enamel would fall off, in powder, before

the fubfequer.t operations are completed. When the enamel
is properly fpread, the loofe particles are carefully cleared

away from the edge and eye of the coppers ; from the former

by the fpatula, from the latter by twilling round it the

pointed end of a quill, and the procefs of laying tb; bottoms

is thus finifhed. Some flight variations to the above method-

are in ufe among different jrtifts, but the difference is fcarcely

important enough to require defcription. In fome inftances

the enamel is laid on with the fpatula itfelf, and the cop-

pers, inttead of being held between the fingers, are placed

upon the round pin, by means of the centre holes, till the

backs are duly fpread : in both modes due care mud be
taken that the coppers are not bent out of their proper forms.

The next operation is to lay thtf.rjl coats ; that is, to

fpread a layer of glafs enamel over the upper fides of the

coppers. In doing this, the furface is tirft brufhed (lightly

over with a fmall camel-hair brufh, or a hare's foot, to re-

move any dirt or extraneous particles of enamel, as the mix-
ture of any hard enamel with the glafs would infallibly

fpoil the work. The glafs is then fpread upon the coppers

in a layer, the thicknefs of which is commonly the fame a9

the height of the edge and eye. The water is afterwards

flightly abforbed with a clean napkin fmoothly folded, and
the enamel fpread by a thin, flat fpatula, till all unevenr.efs

is removed, and the furface lies regularly from edge to

centre. The edge being then gently tapped twice or thrice

at different places with the fpatula, the water rifes towards

the top, and is again dried off by the napkin, when the;

enamel is once more made fmooth by the fpatula, and the

water being wholly taken up by the napkin, or as nearly

fo as can be effected, without disturbing the enamel, thejfirjt

coats are placed upon rings forfringe
The rings ufed in enamelling are generalLy made of a

mixture of pipe- maker's clay and Stourbridge clay, rolled

up into the form of cylinder-, and turned in a lathe by
means of a cylindrical piece cf wood forced through
centre of the mais when wet. E?.eh ring is about a qui:

of an inch in thicknefs, and the fame in depth ; the upper
fide is prepared for ufe by rendering it flightly concave,

which is done by rubbing it carefully upon a half globe of

lead fprinkled over with fine fiber land : the under fide is

nearly flat. Through the concavity thus given to the rings,

the
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the edge of the copper or dial-plate only is Suffered to touch,

by which means the enamel on t lie back remains undifturbed,

and the edges are prevented from (ticking by rubbing over

the Surfaces of the rings with (oft chalk or whiting.

The full coats having been placed carefully upon the

rings, are next put into a (hallow tin veffel, called a tin cover,

which is either made Iquare or round, according to the fancy

of the artificer, and is commonly about three quarters of an

inch in depth. All the moifturc is then (lowly evaporated

from the enamel, by placing the cover upon a German
ftove, or in forr.c other convenient fituation near a fire,

where the evaporation can be properly regulated : for,

(hould the water be dried off too quickly, the work would

be in danger of fpoiling from blebs or blijlert. Thefe are

very frr.all air-bubbles, which, by riling to the furface of

the dial-plates, deitroy their fmoothnefs and beauty. They
appear to be occaiioned, partly by want of due care in

laying on the enamel, and partly by the confinement of the

air which the water contained, and which, in the procefs

of firing, becomes rarefied ; throwing off, by its expanfion,

a portion of the furrounding enamel, yet not entirely efcap-

ing without a very vivid heat, and even then refolving into

black or green fpecks, fo coloured through the oxydation of

the copper.

The Jir'wg is executed beneath a muffle, placed in a

fmall furnace ignited with coke and charcoal. (See
Muffle and Furnace Ennmeliers.) The furnace being

drawn up to a fufneient heat by means of a regifter, the

firft coats are taken Separately from the tin covers, and

placed upon thin planches of clay, or iron, chalked over,

and gradually introduced beneath the muffle ; where, in a

very Ihort time, the enamel melts, or technically runs ; and

becoming properly confolidated, the firft coat is complete.

Great attention is requifite in this operation, to prevent the

enamel from being over-fired ; as in that cale, the glaSs

would lofe fome portion of its opacity, and other defects

alfo be produced, to the detriment of the work. The
planches are placed towards the further extremity of the

muffle, by means of a pair of Spring tongs ; and as foon as

the fufion is feen to take place, are turned carefully round,

in order that every part (hould be equally7 fired. The
planches are generally made circular, and (lightly concave,

for the convenience of moving the work without danger of

making off the enamel before it becomes fixed by the

heat.

As all folids, when reduced to a granulated (late, occupy
a greater fpace than before, et vice v;rfa, it will be found
that a very considerable depreffion has been produced in the

enamel of the firft coats by the ail of fufion ; and that the

edge and eye are now much above the furface. This de-

ficiency in fubftance it is the office of the fecond coats to

fupply. When the work is cooled, therefore, the fcale is

wholly removed from the edges and eyes by means of a fine-

grained I-ancafliire file, or a fmooth grey-ftone ; and being

then wafihed and dried, each plate is put upon a fmall

round wax-block, of Sufficient bulk to be held in the hand,

and about four or five inches high. The feet are then

either pre (Ted firmly into the wax which covers one end of
the block, or the plate is othcrwile fixed by means of three

fmall cones of wax placed trianguh.r-wife upon the block
;

care being taken not to ftrain the enamel by too weighty a

pre (lure. A fecund layer of ground enamel is then gently

Spread with a quill, and prepared for firing by the napkin

and fpatuJa as before; after which the fecond coats are

placed upon the rings, and the nioifture being evaporated

v> the tin-cover, (one edge of which, both in this and iu

the preceding operation, (hould be left a little open to give

iffue to the Seam,) they are ready for a Second fire.

The Second firing requires an equally cautious manage-
ment as the former one. The plates mult not be over-fired,

nor mult the heat be fuffered to melt the enamel too rapidly ;

but a kind of rotatory motion, called coddling, mud be
given to the work, by holding the loaded planch lightly

with the tongs, and gently drawing the edge of it tov.

the mouth of the muffle, and then returning it to its former
place, till the fuiion be complete ; a proper knowledge of
which can be gained only from practice. The work is now
in a fit (late for polilhing.

Poli/hing, in this art, has a twofold Signification : it not
only means to render bright, according to the common ac-
ceptation of the term ; but alfo to make even, without any
reference to gloffyneSs. The enamel has a natural bright.
ncSs oS Surface acquired from the fire ; and when this is re-

moved, it is only neceffary again to expofe it to a due heat,

to caufe it to reaffume its former character. Yet as this

brightnefs exifts independent of evennefs, and as cvenneSs is

effential to the perfection of enamelling, it is requifite, in

mod cafes, to produce that quality by the methods next to

be deScribed.

The materials ufed in polilhing glafs plates are grey-
(tones, rag-ilones, Sometimes called burrs, fine ground
Silver Sand, and water. The grey-ftoncs ought to be of a
fine grain and even texture, without knots, which would
be very detrimental by making deep Scratches in the enamel,
inltead oS wearing it away evenly. The plates are taken
Separately, and the thin edges are firft worn off by one of
the finer grey-ftones, till they become Smooth and equal

;

aSter which the eyes are rubbed down, till the centre .of

each plate is even and Square. Either the grey-Stone or the
rag-ftone is next employed, according to the nature of the
work, to wear away all the irregularities that may exift on
the furface of the enamel ; the rag-Hones being only ufed
for the more common kinds of dials. This is done in dif-

ferent ways; viz. firft, either by holding the plate upon
the fore and middle finger of one hand, and giving it a fort

of circular motion by means of the thumb, whilft with the
other hand the polilhing-ftone is rubbed with a forward and
backward itroke o< er every part of the furface ; Secondly,

by holding the polilhing-ftone on the work-board with one
hand, and with the other rubbing upon it the Sace of the

enamel ; or, thirdly, by fixing the plate upon a cork, either

by means of the feet, or with a piece of wet flannel, and
with the fingers giving it a kind of rotatory motion, whillt

the polifhing-ftone is rubbed over it in a Similar manner.
The ground filvcr Sand is uSed to give SharpneSs to the po-
lifiiing-ftones, and wear away the enamel with greater cele-

rity than would be otherwiSe acquired ; and the atl of
polifhing is continued till all the gloSs is ground off the Sur-

face. In this operation great care muft be taken that the
preffure be not too powerful, as the plates will then crack
in the fire, and can never, or very rarely, be properly
mended.

When the enamel is Sufficiently polifhcd, which is eafily

known by the criterion of all the glofs being removed,
the plates muft be clean warned, and the fpecks of
dirt, &c. picked out with a (harp graver. They are
then well rubbed over with fome fine ground glafs,

cither by means of a cloth, a glafs mull, or perhaps a Small

bit of tir-wood cut fmooth, in order to remove the ftains

that may be left by the polifliing-llones ; and the clean
water being Suffered to run over them, they arc wiped dry,
and again placed upon the rings Sor firing.

y 2 The
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The degree of heat neceflary for polifhed plates is deter-

mined by the finer or coarfer modes in which they were

prepared ; M the ftifion is much facilitated by the enamel

being free from feratches. When the furface is properly

run, that is, when it becomes perfectly fmooth, even, and

bright, the plate is completed ; and when cold, is fit for

painting on. Sec Paint in a of Clock and IValcb Dial-

Plates.

The above defcription regards more particularly the befl

kinds of work ; but for the more common work there are

two other modes of enamelling practifed, which it will be

requifite briefly to explain. The plates made in thefe ways

arc called run-down plates, and run-down fecond eta's

.

Run-down plates are thole which are made by laying the

enamel upon the coppers in fufficient quantity to form

plates of the required tliicknefs, without putting on a fe-

cond coat. Both labour and fire are thus faved ; but that

neatnefs, regularity, and fquarenefs, which are acquired by

the firft method, are rarely obtainable in this: and indeed

flat plates can hardly be managed at all in this mode. Run-
down plates require more coddling than any other ; and a

longer continuance of vivid heat is neceflary to make the

glafs flow to a proper cvennefs of furface : the plates being

wholly completed with one fire, and without polifhing. It

is obvious that the moil common work only can be thus

manufactured ; for that of the next fuperior defcription, the

run-down one eoa/s, are polifhed off with the rag-ilone, and

undergo a fecond firing. The run-down fecond coats are

thofe which are reduced to a furface comparatively even by
the fecond fire, and are then painted on without being po-

lifhed off.

In enamelling bard-plates for watches, the coppers and

the firft coats are prepared in the manner above defcribed
;

excepting perhaps that the layer of glafs is rather thinner

than in glafs-work only. The hard enamel, which is ge-

nerally moll valued as it approaches to a rich cream colour,

is broken down, and ground in the fame way as the glafs,

if a fmall quantity alone be wanted ; but if otherwife, it is

firll broken from the cake with the hammer, and then

pounded in a fteel mortar, till reduced into coarie grains.

Thefe grains arc then expofed to the action of a magnet, in

order that all the particles of fteel that have been broken

off the mortar in the act of pounding may be taken away,

as they would infallibly fpoil the work, by rifing in black

fpecks to the furface of the enamel, when in the fire. As
an additional precaution, alfo, it is neceflary to put the

granulated enamel into a fmall bafon, and pouring upon it

a ftrong folution of oil of vitriol, or aquafortis, to fuffer it

to (land for fome hours, that the fleel particles, &c. may
be wholly diffclved ; after winch, the enamel mud be very

carefully wafhed, til! the water comes off pure and taftelefs :

for mould any of the aeid remain, the work would certainly

blifter. The enamel is then ground to the necefiary fine-

nefs in an agate mortar, and afterwards fpread over the

firft coat with a quill, in final! quantities, and as evenly as

it can be laid, that it may require the rife of the fpatula as

littie as poffible. The water is then partly abforbed by a

very fine and clean napkin, and the enamel imoothly fpread

and clofely compreffed with the fpatula ; after which, more

water is abforbed, and the fpreading is continued till the

furface lies true ajid equal. The plate is then put upon a

ring, and properly fired ; and is afterwards poliihed by

placing it upon a cork, (the top edge being firil taken off

with a fine grey-flonc,) and wearing av.wy the furface,

firft, by a very fine-grained Lancafhire file, or fmooth

piece of fteel, and filver fund, ground to an almoit im-

palpable powder j fecondly, by a fineblue-ftone and fand
j

and thirdly, by the blue-itone (done. With the latter a

fort of lialf-polifli mould be given to the enamel ; and the

nigher that polifh approaches to complete gloflynefs, the

better ; a"^ the plate will then be fiuifhed in the third fire

with a lei . degree of heat than would be otherwife wanted.

In this procefa, much caution is required to prevent

feratches, which cannot be run up by the fire without giv-

ing the enamel a greater beat than it will well bear. When
the polifhing is completed, the plate is carefully cleaned

with ground enamel ; and fhould there be any fpecks, they

mull be picked out with a fmall and (harp diamond, and the

hollows very deKtroufly filled up with enamel from a quill-

point, that they may neither rife above or fink below the

common furface, when the plate is again fired : fhould they

actually do fo, they mull be made fmooth with a blue-ftone,

and the plate mull undergo a fourth fire, to render the furface

of one uniform texture and gloffyuefs. Hard-enamel dials are

always confiderabiy dearer than glafs ones, through the

greater labour, attention, &c. that are requifite in making
them ; and the bed watches are almoil always made up
with dials of this kind.

In the polifhing off both of glafs and hard plates, much
addrels is neceffary to prevent a feparalion between the ena-

mel and the edge of the copper ; for if too great a prefTure

is exercifed, or if the grey-Hones, which are employed to

wear down the copper, are of too rough a grit, the adhe-

fion will be deftroyed, and various black indents arife round

the edge of the enamel, when the plate is again expofed to

the fire. In glafs dials, thefe defects may be fometimes

amended ; but in hard-enamel dials, fcarcely ever.

The operations of Iran/parent enamelling are nearly fimilar

to what have been already defcribed in the making of watch
dials. As the work is generally of a more minute kind,

greater delicacy of handling perhaps is required ; and as the

enamels are of various colours and defcriptions, more cups,

veffels, &c. and additional foft cloths or napkins, are want-

ing to keep them from mixing. Watch cafes are commonly
enamelled upon gold, as well as mofl fuperior articles of the

fancy kind; and the furface of the gold is frequently en-

graved into different figures and compartments, before the

enamel is laid on ; by which means the work affumes a»

beautiful variegated appearance through the vitreous

coating.

In enamelling the backs and edges of watch-cafes, &c.
quince-water is frequently ufed as the medium by which the

enamels are laid on ; for this poffeffing a more adhefive and
retentive quality than common water, better prevents the

enamel from flowing from its proper fituations : for where
the convexity is confiderable, the enamel will of courfe

have a tendency to float towards the lowed part. When
enamels of different colours are intended to be employed on
the fame article, which is frequently the cafe in ornamental

works, fmall edges or prominent lines are left in the fub-

llance of the metal, for the purpofe of keeping the enamels

ieparate ; and thefe are polifhed with the enamel, and re-

duced with it to a fimilar equality of furface. Tranfparent

enamels are not unfrequently polifhed to complete gloffv-

nefs, without expofing them to an additional fire : in thefe

cafes, the work is finifhed with rotten-ftone.

It is fometimes defirable to take off the enamel from a
watch-cafe or trinket, without injuring the metallic part.

For this purpofe it has been recommended to lay a mixture
of common fait, nitre, and alum in powder, upon the

enamel requiring to be removed ; and afterwards to put it

iato the furnace : and when the fufion has commenced, to

throw
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throw the cafe-, &c. fuddenly into water, which caufes

the enamel to fly off in flakes.

In ornamental tranfparent work, a very pretty effett is

often produced by applying fmall and very thin pieces of

gold or tilver, cut or (tamped, into different figures, as acorns,

oak-leaves, vine-leaves, bunches of grapes, imits, &c. upon

the furface of the firft coating pf enamel, where they are

fixed by the fire; and arc afterwards covered over by the

fecond layer, through which they appear with confiderable

beauty. When a::y quantity of fancy works of fimilar

defign is wanting, this mode of enamelling js much cheaper

to execute than to have the turface of the metal itlelf en-

graved into the required forms.

Clock Dial-Plate Enamelling, is far more laborious than

the other branches, and requires confiderable experience to

be properly executed, though the methods of operation are

foon explained. The copper, being procured from the flat-

ting mills in thin flips, and of an adaquate diameter and

thicknefs, is cut to nearly the required fize with a pair of

flrong fciffars, a circle having been firft ft ruck with the

compaffes. If in a foft ftate, it is then cleaned by the

pickle, and having been brufhed out with land on a flat

board, is wafhed and dried for planifliing ; if othcrwife it

muit be well annealed before it is thrown into the pickle,

where it muft lie till all the fcale is enough foftened to be

removed by the hand-brufh, fand, and water.

Planifhing is a very important part of clock-plate enamel-

ling, and too much care cannot be exerted in the proceis,

as the neceffary regularity of furface almoil wholly depends

upon it. In large plates the adlion of the fire has a very

confiderable effect, as it caufes anexpaniion inthemetal.which,

unlefs properly guarded againft, cannot but operate to the

imperfeftion, and perhaps total fpoiling of the work. In

flatting alfo, a fort of twift is not unfrequently given to the

copper, during its paffage through the rollers, that would

affuredly caufe the plate to become uneven and out of fliape,

were it not to be removed by planifhing and repeated

annealings. Another effect produced by the fire, is occa-

lioning the plate to rife, perhaps irregularly, towards the

centre, and this can oi ly be checked by counteracting the

aftion which the heat would otherwife generate in the metal

by good planifhing. To keep a large plate entirely flat is

impoffible; or at leaft no means have as yet been difcovefed

through which that aim can be attained. . The beft way,

therefore, to provide againft the irregularities which the fire

might caufe, is to give to the copper, in the courfe of planifh-

ing, a flight and even nfe or curve frcm the edge to ;he

centre ; this can either be effected by the ufe of large brafs

dies, or by a machine for the purpofe.

The machine of which, probablyythere is only one in the

trade, coi.fifts of two principal parts ; the one a folid mah
of iron, with a concave and pokihed face, imbedded

moveably in a ftrong oak block, firmly fixed on a founda-

tion of brick-work, and the top edge hooped with a thick

iron ring, to prevent fpiitting ; the other, an anfwering and

weighty mafs of iron with a convex face, fimilarly polifhed,

and fixed in e:i upright frame of timber, but fo contrived as

to become moveable by means of Hiding grooves, a rope, a

pulley, and a lever, and fo placed as to fall directly upon the

mafs beneath, in a fimilar way to the monkey of a pik-

ing engine. The diameter both of the hammer and the

anvil, as the upper and under maffes of iron may be called,

for the fake o: y, is about thirteen inches ; that

fi/.e being neaily as large as clock dials are ever made or

Ited. The convexity of the hammer is exactly fitted to

the concavity of the anvil, and may be defcribed, perhaps,

ai forming a portion of a circle fifty feet in diameter; and the

cei tres of both are kept true to each other, and confe-

quently to the regularity of curve, by means of large fcrews

and nuts, which adjuft the pofition of the hammer by alter-

ing the perpendicularity of the bars of iron that the grooves

act upon. The power of this machine faves much labour

in planifliing, as well as time
; yet as it is inefficient wholly

to prepare the coppers, and as the charge of erecting one

would Ik- very confiderable, it « ill never, perhaps, come into

general ufe.

In planifliing with this machine, it is neceffary to be
provided with various thin circular pieces of lead, evenly

flatted, and adapted in fize to the diameters of the coppers

to be planifhed. Without thete the ftroke given by the

hammer would have a very imperfect effect ; asd the impulfe

given by the weight of its t..il would alfo be continually

weakening the foundation and bed of the anvil.

The coppers prepared tor planifhing by this machine are

taken feparatelv, (the eye< having been previoufly cut out

to a proper fize by means of an iron punch, an hammer, and

a lead block,) and each one is laid upon a lead of a cor-

refponde;.t dia.neter, and placed upon the anvil in fuch a

manner that all the centres agree. The hammer, which has

been hitherto retained at fome height by an iron ftay fixed

in one of the timbers, and moving on a pivot, is then let fall,

three or four times in quick fucceffion, it being each time

lifted up to the height of three feet or more, by means of

the lever. The hammer is then again faftened by the ftay,

whilft the copper is turned over on the lead, after which the

operation is repeated, and the copper is then taken off, and
another laid down till the whole are gone through. The
weight of the hammer, and the impetus acquired by its de-

fceut, remove moft of the unevenneffes in the coppers, yet

cannot entirely remedy them : a ftrong and unequal Ipring

will ftill be fek, and the metal being now rendered hard by
the action of the hammer, annealing muft again be reforted

to, and the coppers muft be pickled and cleaned as before.

The machine is then ufed a fecond time in a fimilar way ;

and afterwards a third, a fourth, a fifth, and even a fixth

and feventh time, according to the diameters of the coppers,

or to the refradtorinefs of the metals, due care being

taken properly to anneal and pickle them between every

operation.

The coppers will now be found of a regular fliape, and

the fpring in the metal tolerably uniform ; it is effential,

however, to the perfection of the plate, that the fpring

fhould be entirely uniform from edge to centre, otherwile

the plate would warp and cockle in the fire. A kind of in-

termediate procefs muft therefore be carried on between the

taking the coppers from the machine, and before repeating

the annealings. This is performed by means of a circular

brafs die, about a quarter of an inch in thicknefs, and from

fifteen to eighteen inches in diameter, fcrewed firmly down
to a ftrong oaken block, having three ftout legs, placed

triangular-wife, and oi" a fufficient height to ufe conveniently

when the artift is in a (landing polhire. The die fhould

have the fame degree of curve as the machine, otherwile

the effcdl produced by each would occafion a fort of reci-

procal counteraction. The coppers, having patted through

the machine, are placed in fucceffion upon the die, and a

wooden box-hammer (fomewhat refcmbling that ufed by
goldbeaters) with two faces, the one a circle about thr. :

inches over, the other cut away on the front edges, fo as to

leave only a portion about an inch or an inch and a quarter

in breadth remaining in the middle, is then taken, and the

copper is both rubbed and ftruck with it till the metal be-

comes too hard for any further impreflion to be made, and

requires annealing. The circular end is ufed to ftrikc the

copper
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copper with, which is done by fliort, quick beats of the

hammer, the artill working from centre to edge, and com-
municating the ncctflary motion and direction to the coppers

by means of the fingers of one hand, fo extended over the

work as to give the requifite command in guiding it : the

other end is employed in rubbing the coppers (Irongly with

a backward and forward action, under which they are moved
upon the die by the fingers as before. Where the machine

is not ufed, the plauifhing mull then be entirely performed

in the way juft defcribed, and great care mult be taken,

that in the rubbing, the coppers be not bent, which would
occafion both additional labour, and further annealing. No
pofitive direction can be given as to the number of times

that the coppers mull be annealed in the courfe of the

plauifhing ; as a general rule, it may be faid that the larger

the fize, the more frequently niufl the annealings be repeated,

p'or plates of from three to four inches, twice or thrice is

commonly enough ; from five to eight inches, about four or

five times are requilite; for larger fizes, the annealings mull

be continued till the fpring or action in the metal becomes

uniform, as already mentioned. This is bell determined by
the regularity with which the copper will flap or jerk

into the curve given by planifhmg when turned either fide

uppermoll upon the die. When the planifhing is com-
pleted, the coppers are cut exactly to the fizes required,

and having been pickled and cleaned, they are then ready to

be enamelled on. After the lall annealing, it is bell to

planifh but (lightly, that the coppers may be left in a

date of comparative foftnefs.

For time-pieces, table clocks, and fome others, round plates

are commonly ufed, and in thefe cafes it is necefTary to have

moveable brais dies formed into the curves required. Round
plates are thofe which have a confiderable rife in the centre,

made by a pretty quick forcing up of the copper into a

fort of moulder about where the circles of the hours come,
and afterwards continuing the rife more gradually. The
bent lpatula and the (cratch brufh are chiefly employed to

fet the coppers into thefe curves, and where the rife is

very quick from the edge, the copper is fometimes turned

up as in fmall dials, that the enamel may be the better retained

iu its place.

The quantity of enamel wanting For clock dials renders the

grinding it a very laborious and tedious operation; efpecially

as the hard kind only can be ufed with complete certainty. It

is true that plates of from ten to twelve inches diameter have

been made with glafs enamel, where particular attention has

been given to the annealing up, and to the cooling doitin,

(phrates that will be prefently explained,) and where the

backing has been of a quality perfectly agreeing with the

» nature of the glafs. Of the experiments made in this way,
however, the fuccefs has not always been proportionate to

the lofs, a id the few enamellers who have clock-furnaces

cannot always be induced to repeat them.

The enamel for clock dials is broken down in a ileel

mortar, and afterwards clean fed and ground in an agate

mortar, in a fimilar way to that prepared for watch plates.

Sometimes, where the enamel is of a good quality, the rvajh-

ings are made life of for backing, and no bad confequence

relults, but this requires confiderable care in the laving on
as well as in properly drying, in order to prevent the furface

of the back from rifing in bli Hers, either entirely or partially.

Wafhings is the name given to the almoft impalpable powder
which arifes in grinding, and floats in the water, intermixed

with the duft and minute hairs which are fure to fall into

the mortar, and which renders it necefTary that the enamel
fhould be feveral times waffled during the procefsby pouring

ftfi the buoyant matter from time to time, .and introducing

frefh water, from the tfa-pot. Pure fpring water ought
alway« to be ufed, and a large bafon provided for the recep-

tion of the wafhings.

In the bed and kirgcfl kinds of work, the warnings ought
never to be ufed, as their great propenfity to bliiler cam

hardly be counteracted ; and when the bliflering is con-

Gderable, the plates will afTurcdly cockle, or get out of fhape.

The peculiar Bnenefs of the wafhings, alfo, occafions it to

be very difficult to lay on as backing in an even manner.

Where the enamel in lubitance only is ufed, the fuccefs of

the work is rendered more certain ; the additional cxpence

therefore is fully balanced by the greater fecurity.

The general way of putting on the enamel is to lay the

copper upon a cloth, twice doubled, and placed upon a die

or piece of board, for the conveniency of turning. The
backing is then fpread carefully over it by means of a fmall

ivory or bone fpoon, and when the whole furface is covered,

the water is partially dried off by another cloth, and the

enamel laid even by a large fpatula, (fee Spatula,)
finely polifhed. Thefe operations are repeated till the back
furface is fufficiently evened ai.d dry ; when the copper u
turned, and the firll coat laid on and evened in a fimilar

manner. The work is then placed upon a planch for firing,

and is next put into the annealing places in the upper part

cf the furnace, (fee Furnace for Clod-Dials,) where

the humidity is gradually evaporated as the fire draws up.

The planches are from a quarter of an inch to three quarters

in thicknefs, in proportion to the fize, and are either made of

fine free-Hone, or of a compofition of Stourbridge clay,

pipe clay, and old Jluff, as the broken muffles, planches,

&c. are called, pounded together in an iron mortar, and palTed

through a coarfc fitve. The face of each planch is either

flat or rubbed into a fimilar curve to that given to the cop-

pers, and before the work is put on to it, a flight covering

of whiting, dried, is fifted over it, through a fmall brafs-wired

iieve : this is done to prevent the enamel from flicking t9

the planch when in the act of f ufion.

The muffle is got up or rendered hot with fea-coal, and

when fufficiently vivid, which is known by its near approach

to a white heat, the firfl coats are taken from the annealing

holes by means of iron prongs, which are flid beneath the

planches by a lleadv and careful motion, left the enamel

fhould be (hook whilll in powder; to prevent this, alfo, a

farther pi ovifion is frequently made b-y means of' irons, a9

they are called in the bufinefs, which are placed below the

planches, and having a round form, and a convex bottom,

are extremely ufeful in moving the work, by admitting the

prongs to be readily pafTed below them. The irons are

adapted to the fize of the planches, and are formed out of

thin iron plates, and are cut into a circular fhape ; lome
portions of the metal, to render the irons lefs weighty, being

wholly removed from between the rim and the centre, which
from this circr.mflance appear to be connected by crofs bars.

When the firfl coats are properly fired, which can only

be determined from practice, they are replaced in the an-

nealing holes, and there left for fome hours to cool down,
all the fire having been firfl raked out from the furnace.

The operation of cooling down mull be effected in a very

gradual manner, for were it done too quicklv, the plates

would crack in different places, through the aclion of the

metal upon the enamel. The particular caufe of this crack-

ing feems to arite from the furface of the enamel being too

fuddenly fixed by the cold air, to admit of that gradual ad-

justment to the contraction of the metal, which the latter,

by retaining the heat longer than the enamel, renders necef-

fary. On a fimilar principle, the annealing up of the fecoiul

coats muft be equally progreflive ; for fhould they be to*

fuddenly
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fuddenly put into the fire, the metal, by expanding with the

heat before the fufion of the enamel has commenced, would
caufe the enamel to fly through its brittlenefs, and the fur-

face would be thereby ftreaked with cracks.

The enamel for fecond coats, as in watch plates, muft be

ground finer than for fir (I coats, yet not fo fine as for back-

ing. It is laid on with a Ipoon, and reduced to a fmooth
and equal furface by the fpatula, in the fame manner as

above defcribed ; and the plate being enamelled with the re-

quifite attention, is fired a fecond time, and gradually cooled

down as before. The next operation is polifhing.

Clock plates are poliihed by a fomewhat different procefs

than watch dials. When perfectly cold they are taken off

the planches, and either carefully fixed upon a bed of wet
fand, fo thac not any hollow or vacancy is left below the

plate, or imbedded in a fimilar way with fand upon wet flan-

nel, twice or thrice doubled. When thus prepared, the fur-

face is gradually worn even by means of fine filver fand,

paffed through a fieve, that the coarfer particles may be pre-

vented from fcratching the enamel, and polifhing-itones

formed of flint pebbles, ground at one end to a regular fur-

face. The fand is ufed with water, and the operation is

performed by giving the polifhing-flone a quick circular di-

rection in progreflive movements over every part of the

plate, till the lufface is evenly reduced, which is known by

the glofTynefs being wholly wom off: this occupies from

half an hour to an hour, or more, according to the fize and

previous evennefs of the plate. Sometimes the polifhing is

accelerated by uling pieces of lead or iron, as half-pound

weights, for inflance, in the early flage of the procefs, and

afterwards itnifhing with the flint ; and that not only to give

a frnooth furface to the enamel, but likewife to remove the

general ftaia or blacknefs which proceeds from the ufe of

the lead or iron. When the polifhing is completed, the

plates are well warned and brufhed, and afterwards made
perfectly clean by forr.e fine enamel being ground over the

face of each with a fmall mull or polifhing-flone for about a

quarter or half a minute ; the operation being repeated

twice or thrice, as may be neceffary, and the loofe enamel

being carefully wiped off with a fmooth cloth or napkin,

after the lad cleanfing, inftead of being wafhed away: this

is done in order that the fmall pores which are fometimes

laid open by polifhing into the (ubftance of the plate, may
be filled up by the minute particles of enamel that efcape

the action of the cloth, but would be removed by the water.

Whatever fpecks or bhfters may be in the plate, are then

opened with the diamond, and the holes neatly flopped with

finely-ground enamel from a quill-point, as in watch-plates;

thejlappings up being fuffered to lie rather higher than the

furface, to admit of the reduction in bulk occalioned by the

fufion. The plates are now again put into the annealing

places upon the planches; and the furnace being properly

heated, are fired for the third and lalt time, before painting.

In this latter firing, great care fhould be taken that the ena-

mel be net over-fired, which would occafion a freckled ap-

pearance in the plate, when held againft the light; and if

the work is drawn out from the muffle after the fufion has

commenced, and again returned to complete it, the air will

be found to have given additional richnefs to the glofTynefs

of the furface. The piecife time required for filing polifhed

plates can o .ly be known from practice; thofe on which the

fined polifhing-fand wai ufed, anil, of courle, where the

fcratches are left deep* wanting left heat than when the

fand ha. been emj loyed in a rougher ftate, After firing,

the fioiflied platen are returned to the annealing-holes, and

gradually cooled down for painting on. See Painting
#/ Clock and Watch Plata.

In the making of Jluxccl plata for enamel-paintings,
fimilar methods of planilhing are pradifed to thole already
detailed ; and fimilar or even increafed care muft be taken
in deftroying or regulating the fpring of the copper.
Fluxed plates are commonly either fquare or oval : in the
fquare ones, about an eighth of an inch, or fomewhat more,
fhould be cut off each angle of the copper, previous to ena-
melling, to prevent the danger of breaking them. In pre-
paring them for the flux, every thing is conducted in the
fame way as for clock -dials, till they are polifhed off, when,
inltead of firing them in their polifhed ftate, the flux is laid

on as a third coat. In grinding the flux, very particular
attention muft be given to keep it free from dirt ; and the
grinding muft be continued till the flux becomes extremely
fine, as it will not otherwife flow to an even furface, when
expofed to the fire, without a more intenfe heat than the
fubftance will well bear. The flux indeed requires a pe-
culiar delicacy of treatment, and the firing of the fluxed
plates muft be managed with great caution and nicety.
The heat which they require in fufion is much ftronger than
that for enamels only ; but the exact point of time for with-
drawing them from the furnace muft be dexteroufly feized,

left the flux fhould fall into freckles. It is not cuftomary
to pohfh off the flux, as by fo doing it would be deprived of
fome portion of its brilliant richnefs ; yet that perhaps
would be in fome meafure compenfated for, by the fuperior
evennefs that would be attained. Fluxed plates muft be
cooled down with great care, as the brittlenefs of the upper
coating renders them more liable to crack when too iud-
denly made cool. In fluxing, hard enamel muft always be
ufed ; as the flux will not agree with glafs enamel, but
cracks in circles as it grows cold. See Flux.
The greater ductility of gold, and its fuperior mellownefs

of colour, render it by far the beft metal that could be
employed for the br.fis of fluxed plates ; though, on account
of the expenee, it is feldom ufed. For naked figures,

portraits, or other fubjects, where much flefh is exhibited,
,

gold plates ought to be exclufively employed, as their rich
hue would fave confiderable labour in the painting.

Till the prefent age, fluxed plates were feldom made of
a larger fize than four or five inches; but fince the art of
enamel-painting has been carried to fuel) great perfection by
Mr. Bone, enamel-painter to the king and the prince of
Wales, they have been progrcffively increafed in extent for

his ufe, and are now made of every fize up to twelve and
fourteen inches. The largeft ever completed meafures
eighteen inches by fixtcen and a half; and Mr. Bone is now
employed in painting it from Titian's famous picture of
Bacchus and Ariadne, in the collection of lord Kin-
naird. See Paintinc on Enamel.

In chufing enamels for ufe, great experience is neceffary :

indeed the mofl expert practitioner may be deceived, unlefs

he make the requifite trials by aid of the furnace. Some
enamels can only be employed alone; others may be ufed
for the upper coats, but require a ftronger kind for the
backs; and fome can be ufed only for backing. Should a
new fort be proffered for ufe, experiment alone is the cri-

terion by which its qualities can be determined. In a

fimilar manner, fome fluxes will only agree with particular

enamels; others mud be ufed feparately ; and others again
mull be mixed in grinding, before they can be employed
with certainty.

In every branch of enamelling, it is efiential that the
copper, or other metal employed to enamel on, fhould be
of a proper thicknefs. Should the metal be too thick, the
plates will always crack, either in their fecond coats, or in

the r polifhed (late; and fhould it be too thin, they would
be
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be extremely likely to warp from the too powerful I'lion of

the enamel. The due medium can only be afce.-tn incd by
practice; for even the different kinds of enamel will require

a difference in the thicknefs of the metal.

The proper management of the fire, and the mode by
which the muffle is heated, will be explained under the

words Furnace and Muffle j it need only be ftatcd

here, that the time necefTary to gel up a clock furnace

varies from about an hour and a half to two and three

hour;;, or more, according to the intenfity of the draught,

the method of Iloking, and the quality of the fuel. The
work is turned in the muffle by means of fpriog tongs, fo

that each part may have a regular and due heat ; and it is

returned into the annealing places with the prongs. Should

many plates be fired at one time, the labour will be found

to be very fevere, and the heat too powerful ; a:, it carrii a

a flux of blood to the head, and occafiorrs languor and op-

preffion throughout the whole frame.

Enamelling Flux. See Flux.
Enamelling Furnace. See Furnacf.
Enamelling! Imitative. See Japanning.
Enamelling Muffle. See Muffle.

helling Spatula- See Spatula.
ENARA, in Geography, the chief lake of Lapland, in

the northern extremity, about 70 Britifh miles in length

by ,o at its greateft breadth.

'ENAREA, a province of Abyflinia, conquered by the

troops of the Negus, at the beginning of the 17th century,

fituated at the S.W. extremity of the empire.

ENARGEA, in Botany, from aapync, confpintous, or

Stfhnguifbei, alluding doubtlefs to the ftriking and elegant

appearance of the plant, fo little to be expected in the

dreary country about the Straits of Magellan, of which it

is a native. Banks in Gsrtn. v. 1. 283. t. 59. f. 3.

Schreb. 232. Willd. Sp. Pi. v. 2. 230. Mart. Mill. Diet,

v. 2. (Callixine; .Tuff. 41. Lamarck t. 248. f. 2 : alfo,

Philefia; Juff. 41. Lamarck t. 24S. f. 3. Willd. Sp. PI.

v. 2. 231) Clafs and order, Hexandria Monogynia. Nat.

Ord. Sarmentacea, Linn. Afparagi, JufT.

Gen. Ch. Cal. none. Cor. Petals fix, erect, elliptic-

oblong, acute, inferior ; three of them exterior ; three in-

terior, larger. Slam. Filaments fix, fhorter than the co-

rolla, equal, awl-fhaped, dilated at the bafe, flightly

attached to the bottom of each petal ; anthers oblong, ver-

fatile, incumbent. Fiji. Germen fuperior, globofe ; ftyle

the length of the ftamens, erect, fwelling, and triangular

upwards ; ftigma in three obtufe lobes. Perk. Berry glo-

bofe, of three cells. Seeds angular, three or more in

each cell.

Elf. Ch. Calyx none. Petals fix, erect ; three of them

internal. Stigma three-lobed. Berry fuperior, with three

cells and many feeds.

I. E. marginata. Gaertn. as above. Willd. Sp. PL
v. 2. 230. Petals nearly equal. Leaves with many ribs.

—

Our fpecimens of this pretty little plant were, fome of them,

gathered by Commerfon in the ftraits of Magellan, and

communicated by the celebrated M. de Juffieu ; others by
Mr. Archibald Menzies in Staten land near Cape Horn, in

Feb. 1787, all of them in bloffom. Lamarck's figure is a

tolerable reprefentation of the whole plant, except the

ftigma, which he erroneoufly draws fimple and entire. His

fruit is copied from Gaertner.—The roots are creeping, and

throw out charters of branched fibres. Stems a fpan high,

erect, branched, angular, deflitute of pubefcence, as is the

whole herb ; branches zig-zag, leafy, fheathed at their bafe.

Leaves alternate, nearly feffile, upright, about half an inch

or more in length, elliptical, acute, entire, fomewhat re-

*<•, their edges rough with minute fpines ; their under,

fide marked with three or five ftrong prominent ribs; the

upper even. Flowers terminal, folitary, drooping, on
ihorl fimple ftalks. Petals white, ribbed ; the three outer-

moft elliptical ; the if (I rather broader and obovatc ; each

of the fix is faid by Gaertner to be marked with two green

fpcts below the middle. Commerfon defcribes three of

them only as having a pair of obtolcte glands at their bafe.

Berry the fize of a pea.

2. E. tmxifolia. (Phil I ixifolia; Willd. Sp. PL
v. 2. 231.) t Jj thrice as large as the outer.

Leaves with numerous tranfvcrfe vi : Ion alone

feemi to have found this fine fpecies, in the ftraits of Ma-
gellan. Lamarck's plate, drawn from one of his dried

fpecimens, is a very juft reprefentatio 1. We have received

feveral of thefe from Thouiii and Juffieu. Thejbrib is two
or three feet high, with the afpeet of box, much branched

and frnooth. [talked, an inch long, elliptic-ob-

long, pointed, revoli 1a longitudinal

furrow above ; glaucous, with a central prominent rib, a

marginal one at iach edge, and numerous tranfverfe veins,

beneath : their edges are rough with minute teeth near the

point. Flowers terminal (not axillary), large and very

handfome, apparently reddifh ; their three outer petals el-

liptical, flat, about half an inch long ; the three inner obo-

vatc, thrice as long ; all veiny. We prefume to unite thefe

two plants under one genus, the differences defcribed in

their ftigmas having no foundation in truth, and there being

a fufTicient difference between the outer and inner petals of

the firft, to fhew that a more ftriking difference of the fame
kind in the fecend can only make a fpecific,_ not a generic,

diflinction. S.

ENARGIA, Ji.v.f.ux, in Rhetoric, a figure, which
paffing from the narrative ftyle, points out, and as it were,

lets the fubjedt before the eyes of the audience. Voff.

Rhet. lib. iii. p. 361.

ENARTHROSIS, in Anatomy, is that kind of joint,

in which a rounded head of one bone is received into a cup-

like hollow of another. See Diarthrosis.

ENBAR, in Geography, a town of Afiatic Turkey, in

the Arabian Irak, on the Euphrates ; 40 miles weft of

Bagdad.
ENBORNE, a parifh in the hundred of Kentbury-

Eagle, Berkshire, England, is fituated 5$ miles from
London, and contains 46 houies, and 275 inhabitants. A
remarkable and well-known cuftom is attached to its manors,

that if the widow of a copyholder fhoitld marry again,

or be guilty of incontinency, (lie forfeits her free-bench, or

life-intereft in her late hufband's copyhold ; which is not

recoverable but by her fubmitting to ride into court upon a
black ram, repeating fome ludicrous lines, which end with

a petition for her hufband's land. The fteward of the

manor is then obliged to reinltate her. At every court, the

jury ftill prefent this as one of the ancient cuftoms of the

place. The penalty has not been literally enforced within

the memory of man ; but it is faid, that a pecuniary com-
mutation has been received in lieu of it, which may perhaps

have been more readilv accepted, from the difficulty cf pro-

curing a proper animal for the purpoie. Lyfon's Magna,
Britannia, vol. i.

ENCtENIA, E-, >.ii)ia, a Greek term, fignifying re-

Jlauration, or renovation, being compounded of the prepod-

tion 11, and naimf, neiv.

Enc^via is more particularly ufed for the name of a

feaft celebrated by the Jews on the twenty-fifth of the ninth

mouth, in memory of the dedication, or rather purification

of
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of t ho temple, by Judas Maccabseus, after its having been

polluted and plundered by Antiochus Epipham .

The Jews had alio two other Encsenia, wss. the dedica-

tion of the temple by Solomon, and that of Zorobabcl,

after the return from the captivity.

1'. n c .1 \ i A is likewife applied in the Fathers, and Church'

ffi/lory, to the dedication of Chriltian churches. See

Dedication.
Our tranflators of the Bible do not retain the word En-

cxnia, in St. John, x. 22. where mention is made thereof;

in lieu cf that, they call it " Fealt of the Dedication,"

which is lefs proper. In effort, it is not the fealt of the

dedication, but of the purification or re-conlccvatiou of the

temple profaned, that is there fpoken of.

St. Auguftine affures us, that in his time the ufe of the

word Encaenia was even transferred to profane matters ; and

that they called it Enctniare, when they put on a new fuit

of cloth i.

ENCALYPTA, in Botany, from n, and x«XWl .

covered or veiledy alluding to the extraordinary li/.e of the

calyptra or veil, .vhich is a characterise merk of the genus.

Extinguiflier-mofs ; Schreb. 759. Hedw. Sp. Mufc. 60.

Sm. Fl. Brit. I 180. Turn. 17. (Leerfia; Hedw. Fund.

v. 2. 88. Bryum ; Linn. Gen. 564. Juff. II. Hudi. 474.
Dill. 338.) Clafs and older, Cryptogamia Mufc'l. Nat.

Ord. Mufcl.
Gen. Ch. Male, Flowers axillary, compofed of imbri-

cated fcales. Fcma'e on the fame plant. Fl. terminal,

feveral abortive. Capf. ftalked, cylindrical, inclining to

ovate, erect, regular. Fringe limple, of fixteen linear,

upright, thin, palifh teeth. Fell bell-fliaped, inflated,

membranous, much wider than the capfule, erect, often

toothed or fringed at the edge.

EfT. Ch. Capfule cylindrical. Fringe of fixteen linear

upright teeth. Veil bell-fhaped, inflated, lax.

This is but a fmall genus, confiding of live fpecies only

in Hedwig's Sp. Mufc. and of four in the Flora Britannica,

to which indeed -1 new one, E. alpina, is added in Engl.

Bot. t. 1419. The molt common is E. vulgaris. " Veil

entire and fmooth at its margin. Stem nearly fimple.

Leaves lanceolate." Figured in Engl. Bot. t. 558.
{Bryum etxtincJorium) ; and by Dillenius in his t. 45. f. 8.

It occurs not unfrequently on fhady banks, and in the cre-

vices of 1 I is ftrikingly dillinguifhed by its large

and deep yeil. E. [Ireptocarpa. " Veil contracted and

torn at its margin. Stem branched. Leaves oblong. Cap-
fpirally furrowed." Is the largelt and fineft fpecies,

long much mifuuderflood by botanids. See lis figure in

dw. Sp. Mufc. t. 10. f. ro— 15, and Haller's Hid.

t. 45. f. 3. Dillenius exhibits the leaves and dem only,

t. 4-.V f- 71.

Mr. Turner, i.i his Mufcologiae Hibernicss Spicilegiiim,

fnggell:! an opinion that this gen US is not really diftinct from

Grimmii, and we confef. that E. Davi.fii, Engl. Bot.

t. 1281, fecins not very jullly referred to it. It is certain

that the fringes of feveral Grimmia have the thin pale afpeel

fuppufed euential to Encalypta, but their veils are truly

thole of Qrimmia.
ENCAMPMENT, in Military Jfairs, implies the

poiition taken f/r the night, or for any time, of an army,

for the purpofes of excrcife, or for warfare. It is common
iii a! . for tin- regular forces to In; called out, at

dated periods, efpecially during favourable feafons, fiom

their barracks or qi in order lo unite lor their acting

in concert upon a huge- fcale, and for their being reviewed

by tome fupcri ir offii r. Thefe camps arc ufually pitched

on certain large commons, whereon evolutions may be con-

Vou, XIII.

veuiently performed by feveral regiments or brigades, and

vvhofe litcs are favourable both in regard to lalubrity, and

the eafy fupply of water and provilions. When we fpeak

of encampments in a literal fenfe, we invariably attach

thereto the idea of living 11U1 s ; and fuch is abfolutely

the cafe, when troops are called out for the above purpofes.

But we are not to conclude that in time of war, when on ac-

tual fervice, fuch tak :s pi u e on all occafions : far otln 1 wife,

for it is a general maxim always to Iparc the camp < quipage,

as far as may be practicable ; and to ki ep every tiling

packed, which is not immediately in requi lition : therefore,

we ufually fee regiments, efpecially of infantry, dationed

in towns, with lines of pickets in advance, and along their

intervals, when the dillances between fuch towns may not

be great, and the enemy not fo near at hand as to render

fuch breaks dangerous. Thus, an army of 40,000 men is

frequently feen to occupy full 20 miles, or even more, in

this manner ; the different regime:. ts occupying the feveral

villages along that line, and doling up into more compact
arrangement, whenever danger may be apprehended. This
manner of difpofal not only faves infinite trouble ar.d delay,

cling the camp equipage ; but expofes the army lefs

to inclement weather, or to noxious localities; and befides,

facilitates its movements very confiderably, by allowing the

whole to move in feparate columns, from one flation to an-

other. In this the columns neceffarily act nearly parallel,

much the fame as in the advance of a battalion by the right

or left of companies in open column.

Encampments, by which we mean the mode of laying

out the camp into dreets and divilions, are, with fome
trifling variation, formed alter the fame manner in all coun-
tries. The general principles are, id, That no more
ground fliould be occupied than may be abfolutely ncceffary

for the drawing up the troops in order of battle : hence, all

additions whatever Ihould be made rather in the depth than
in the breadth of the camp. This is done to avoid fuch

breaks as could not fail to weaken the line, and to admit
the incurfions of the enemy's borfe. It is, however, ufual

to allow the interval of about an eighth of their refpective

fronts between battalions of infantry, and of 30 or 40 paces

between fquadrons of cavalry. 2dly, The leaving of palfages,

or dreets, throughout, fo that bodies may move from one
part to the other without hindrance, and without being
compelled to pals along the front of the bells of arms.

3<JIy, That due precaution Ihould be taken for the preven-

tion ofdifeafe, by a judicious arrangement of the regimental

and general hofpitals, as well as by fecuring the due facility

for the e moral of filth, and for abundant ventilation; both
which can only be effected by due care founded on the pre-
caution of not allowing the camp to be too crowded, either

by its fitiiation, or the number of perfons contained therein.

It is ufual to allow a front of two feet for every file

(whether two of* three deep) of infantry, and a front of
three feet for every file of cavalry : hence camps, wherein
the battalions are formed three deep, mull have their ftreete

full one-half deeper than when; the corps are drawn up only
two dee]). When tie ground may permit, the dreets are
ufually at right angles with the front ; each row of tents

containing the men of a company, arranged according to
their feveral ftatioirs, or numbers, in their companies re-

fpectively. Suppofing the whole to be Handing at tin*

doois of their relpcr.tive tents, and to be ordered to fall in,

they would, by this arrangement, arrive in regular fuccef-

lion, either from right lo left, or from left to right, at

their feveral Rations. The horfes and tin- tents of a troop
of cavalry arc arranged in a fimilar manner. The grenadiers

and light infantry are ordinarily encamped in fingle rows,
K on
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en the flank ; but the battalion companies, in double rows

:

each two companies thus forming a ftrcct, of which the

Cent-doors an; lace to face. This mode certainly looks

well, but does not anfwer for all climates. In low lati-

tudes, and i. d weather, the tent-doors IhniiM be
pitched fro: ind, without regard to appearances.

A lingle row, or one company, occupies nine feet in

front; and a double row, or two companies, twenty-one

fe( I ; it formed of the old pattern, rectangular tents, which
hold only live men each : but if the new bell-tents are

ufed, fifteen feet mufl be allowed in front for a lingle, and
thirty feet for a doubl v. In the cavalry, a row (or

troop) occupies in front as follows:

Old Tents.

Tent - ...
3 yards. —

From the front pole of the tent I ,

> 3 do. —
to the picket rope

For the horfe

For the dung

Totals

J
6 do.

2 do.

N< v. Tents.

5 yards.

3 d °-

6 do.

2 do.

14 yards. 16 yards.

The breadth of a row in front, whether cavalry or in.

v, being multiplied by the number of rows, and the

produdt fubtratfted from the whole extent of the front of a

lion of infantry, or of a fepiadron of cavalry, will

the lpace (or the ftrcets, which are generally di\iele.i

thus :

For the infantry, C9J feet each.

For the cavalry, 30 feet each between the tents.

i\G feet each between the horfe. s.

By the foregoing it will be feen that the utmoft order

prevails in laying out the tent (bldiery, where tl":

nd will pern.it. In places abounding with trees, recks,

. &c. it mud of courfe follow, that the li

. tent conforms to thefe interruptions : but the 1

pointo mull, neverthelefs, be ever adverted and conformed
to ; otherwife all thofe evil confequences, attendant 1

. of manag ill inevitably follow. N>

will admit filth ; filth will create difeafe ; and drfeafe will

produce weaknefs, difcontent, and defpair. The folic

is the diltribution of the depth of a camp of infantry, t: e .

cavaln, when the ground permits.

Dillribution of the Depth of a Camp.

From the quarter guard parade to battalion parade

From this firft line of parade to the front of the
J q̂ JJ j^r's tents

N. B. Thefe tents open to the front.

To the firft picket of horfes .......
Infantry for every tent in depth.

, old pattern - 9 feet.

, new pattern - 15 feet.

Cavalry, for every horfe - 3 feet.

N. B. The infantry privates' tents open to the Jlrect.

The cavalry ditto to their horfes' heads.

Suppofe infantry 12 tents deep
J olaUerncavalry 60 horles dittoj

From the laft tent of infantry, or

lent (openings to the rear)

To the front line of captains (openings to the front

)

To the front of the field officers (open to the front

)

To the colonels ......
To the flarf officers

To the firft row of batmens' tents ...
To the firft row of pickets for bat-hovfes

To the fecond row of ditto ....
To the fecond row of batmen -

To the front of the grand futlers' tent

To the centre of the kitchens . , .

To the front of the petty futlers -

To the rear guard (opens to the rear)

Total depth required in yards

laft horfe of cavalry, to the front of the fubaltern
"}

Infantry.

Yards.

62

16

36

»5

'5
to

10

10 '

10*

2

IO
2

10

'5

25-

Cavalry.

Yards.

'5

Co

12

'5

IS
10

H

<5

20

15

226

The captains and fubalterns are pitched in the rear of

their refoettive companies ; the field officers oppofite the

eutfide ftrcets of the battalion ; the colonels oppofite the

central, or main, ftreets; the ftaff officers next to the main

ftrcets; the grand futlers in the rear of the colonels; and

the petty futtlers in the rear of the kitchens.

If the ground on which the camp is to be formed will

not, owing to a fwamp in the rear, admit of each troop,
or company, being formed in one row perpendicular to
the front ; the diftribution of the front of a battalion,
or fquadron, muft be more contracted than the above ; and
be laid down as follows. Find how many perpendicular
rows will be required, by dividing the number of men in the
battalion or fquadron, by the number the ground will

admit
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admit of in one row ; then the number of rows being multi-

plied, by the breadth ofone in front) will give that pai t of the

front to be occupied by the rows ; and the differ* m b t wren

ii ,u;d the whole front allowed for the battalion, or fquadron,

will be left for the ftreets; which, if the ftreets are to be

equal, mutt be divided by their number, to fi d the breadth

ut each ; or is, otherwife, eafily divided into ftreets of

unequal breadths.

When two guns are attached to a battalion, they are

polled on the right in the following order; from the i

of the battalion to the centre of the firit gun, four yards ;

from this to the lecond gun, fix yards. The nni/./.les of

the guns in a line with the ferjeants' tents. The fnbalterns

of artillery, if any, in a line with the fubalterns of infantry ;

the rear of the gunners' tents in a line with the rear of the

battalion tents.

The park of artillery mould always be placed, if practi-

cable, within a Ihort diltance of water carriage, and have

the moil ready communication with every part of the line".

Its form mutt depend on its fituation. Ten feet are uiually

allowed in front for one carriage and its interval, and about

fifty vards from the hind wheels of the front row to the

fore wheels of the feeond : this interval lhould allow fuffi-

cient room for putting the horfes to the carriages, and for

a free paffage along the line. In parks not on immediate

fervice, it i3 uiual to arrange the guns with their muzzles

to the front, but where the guns are likely to be wanted at

a Ihort notice, appearances mult give way to prompt Refs,

and the gun-carriages mull be parked with their (hafts to

the front, ready to receive the horfes, or other draught

animals.

A quarter-guard is placed in front of the park, and the

tion-comiruffioned officers' and gunners' tents on the flanks,

at about twenty paces diltant ; forty paces to tiie rear

are the fubaltcrn officers' tents; at ten more the rear of

the captains ; and ten more to the front ol the commanding
officers : the mefs-tent is fifteen paces in rear of the line of

officers. At a convenient diftar.ee, in the rear of the whole,

are the horfes, picketted in one or more lines, with the drivers

on their flanks. Tne horles are fometimes picketted in

lines perpendicular to the front of the park, and on the

flanks of the carriages, between the men and the car-

riages.

An army is fometimes encamped in two, or even in three,

or more h.:e.> ; according to its numbers, and the nature ot

the ground. The diftance between two hues mull depend

entirely on local circumftances, or on the object in view :

fometimes they are not more than two hundred yards

afunder, and fometimes full five or fix. hundred ; occa-

iionally they are pitched in reverfe, efpecially when covering

a convoy that has taken poft between two hills, or rivers, or

woods ; in fuch inltances they are " in reverfe," and, in

lieu of rear guards, have a central force to act as a re-

ierve.

With refpeft to the choice of ground for an encamp-

ment, it mutt be recollected that no pofition is tenable, in

a military point of view, which does not Hand exempt from

the enfiladeof an enemy. In fact, all commanding grounds

ought to be beyond the reach of cannon, fo that the camp
lhould not be fubject to molellation from fuch lit nations.

Four principal objects demand attention in the choice of a

pofition for encampment, ill. The advantages ef the

ground, as arifing naturally, in point OT defence. 2d. The
fs to, or the pofleflion of, fupplics for the army.

-3d. The particular object to be attained; whether mere

irity, the covering of any depot, the cutting off ot an

•atony I refources, the communication with other pans, and

efpecially with (hipping. 4th. The means of retreat if too

clofely prelfed by a fuperior force.

The front of an encampment, or, m already explain'-'', of

a pofition, lhould be interfered by rivers, ravines, or broken
grounds, or auy other obftacl .1 which may prevent the
enemy from advancing in order of battle, and oblige him to

pafs through defiles : but the front fhould nevcithelcfs be
exempt from fuch obltacles as might debar the army from
moving out of its camp, or advancing when neceiTary.

All obilacles ought to be within reach of the artillery, or

the enemy will pafs them unmolefted. In a flat country,

where the ground does not afford commanding fituations,

a pofition is more or lets eligible according as it may be
covered by obltacles ; fuch as very thick woods, in which
there are few roads ; large rivulets that cannot be croffed but

by means of bridges; deep and broken ravines; ground much
interfered by ditches and hedges ; the poiTeilion of mills,

churches, convents, aijd other buildings that are capable of
obltinate defence, and are within the encampment. A
fituation where the rear is covered by f.vamps has certain ad-

vantages, but is attended with this danger, that, in cafe of
defeat, retreat mull be difficult, if at all practicable. The
principal obftacles, if a choice can be made, ought to be
thrown upon the flanks, and force the enemy to narrow his

front when attacking the encampment ; but, if fuch obila-

cles lhould be of a nature to be eafily pofTelTed by him, they
will prove peculiarly exceptionable, and ought not to be
depended upon, any more than the fupply of water from
ponds, wells, or dreams that lie expofed to his interference.

Laflly, the want ef wood, or of water, even though provU
lions fhould be abundant, totally difqualify a pofition ; un-
lefs, indeed, for a very fliort occupancy, and rather as a

reiling place than an appui, or defenfive aid. Thefe defi-

ciencies mull invariably operate, on large armies efpecially,

fo as to render fuch iituations untenable, whatever advan-
tages they might offer in regard to natural ltrcngth, or

diitreis occasioned by their occupancy, to the enemy.
ENCANTHIS, a term in Surgery, derived from the

Greek ev, iignifying in, and «;•.«., which implies the an-
gle of the eye. 13y a kind of abufe of words, which is too
common in every language, the Greek writers have applied
the name of " encanthis" to a final!, rouudifh, unequal,
more or leis confiderable, fometimes red, at other times
light-coloured tumour, fituatcdin the caruncula lachrymalis,

which every furgeon knows is naturally placed near the
angle of the eye.

Profeflbr Scarpa, of Pavia, has furpaffed every author,

with whom we are acquainted, in the excellent and inter-

rcfting account which he has given of the difeafe under
consideration. To him we feel highly indebted for a great
deal of the matter, which we are about to infert. He ob-
ferves, that the incipient encanthis is a fmall, foft, redduh,
or fometimes (lightly livid, excreleence, which grows from
the caruncula lachrymalis, and alio from the adjacent femi-
lunar fold ot the tunica conjunctiva. In general, the inve-

terate encanthis is of very confiderable fize, its roots reach-
ing beyond the caruncula lachrymalis and femi-lunar fold of
the conjunctiva, and extending along the membranous lining

of one, or both eye-lids. In confequence of its being fitu-

ated between the internal commiflure of the eye-lids, which
it hinders from becoming cLofed on the fide next the note, it

fubjects the patient to a great deal of inconvenience, bv
keeping up a chronic OphthaJmy, obili ucling the action of
the eye-lids, and, in pai ticular, by rendering the patient in.

capable of (hutting lus eye. Alio, partly by compelling
the orifices of the puncta lachrymalia, and partly by alter,

ing their i.atural direction, the encanthis becomes an impedi-

ment
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ment to the free paflage of the tears from the eye into the

nofe.

Theencanthis, in its early (late, has ufiially a granulated

appearance, like a mulberry ; on-Ill- it is compofed of little

portions refembling fringe. When the excrefcence has at-

tained aconliderablc fixe, a certain part of it lias a granu-

lated appearance, while the remainder looks like a fmooth,

whitifh, or afh-co!ourcd fubilance, ilreaked with varicofe

veffels, and fometimes extends fo far over the conjunctiva,

covering the fide of the eye-hall mxt the nofe, that it reaches

to the place where the cornea and {jclerotica meet. When
the encanthis has i icreafed to this considerable pitch, it con-

ftantly aft" its, together with the caruncula lachrymalis and

fcmi-lunai fold of the conjunctiva, the membianous lining

of one, or both eye-lids. In this (late, it may be obfervcel,

that the excrefcence, befides the roots, which it d-.m-s

from the carnncula lachrymalis, and conjunctiva, ha< a

prominent appendage, or elongation, which extends along

the inner furface of the upper, or lower eye-lid, in the di-

rection of its edge. I other terms, we may (late, that

the middle portion, or body as it were of the encanthis,

near the cornea, divides, in the form of a fwallow's tail, into

two appendages, or eloigatio is, one of which extends along

the infide of the upper eyelid, covered by the edge of this

part, while the other is continued alo.ig the inner furface

of the lower eye-lid, concealed under its margin, and pro-

ceeding iu the direction from the internal towards the ex-

terna! cant!. us of the eye.

Scarpa rem irks, that the body of the encanthis, or that

middle portion of the excrefcence, which reaches from the

caruncula lachrymalis and femi-lunar fold inclufively, over

the conjunctiva of the eye-ball, even to the very edge of

the cornea, is fometimes as prominent as a common nil

a chefnut. In other i . it is of the fame fize, but

depreffed and flattened, as it w.-rc, in the middle. How-
ever, thebodyoftheexcrefcer.ee does not now retain the

fan* granulated appearance which it prefented at an e:

period, while one, or both the appendages, extending alo.ig

the inner furface of one, or both eye-lids, fecm morel

flefhy, than a granulated fubftancc.

When the eye-lids are turned out, thefe appendages of

the ei>canthis form a projection forward, and when tins is

obf.-rvable on both palpehra, on their being turned oat m
this manner, the two flefhy appendages make together a

kind of ring, which comes into clofe contact with the globe

of the eye behind. Scarpa informs us, that Fab

Hildanus was acquainted with this difeafe, which he fuc-

ceeded in curing, and which he named ficus fcirrljofus

ad majoremoculi canlhum. See Centur. I. Obf. 2.

However, Scarpa takes notice, with refpedt to the cafe

recorded by Hildanus, that the encanthis had only one ap-

pendage, which was fituated on the inner furface, and

below the margin, of the upper eye -lid.

Scarpa, in conformity with moil fnrgical writers, has

very accurately explained, that the encanthis, as well as the

pterygium, occasionally puts on a cancerous malignity,

which is denoted by the dark -red, or leaden colour of the

tumour; by its unufual degree of hardnefs ; by its dart-

ing pains, which extend to the forehead, and all over

the eye and temples, particularly whenever the excreicence

has been even gently touched; by its tendency to bleed;

and, laitlv, by the ulcerations, which occur in feveral places,

emit a fungous growth, and difcharge a thin irritating

tanies. Scarpa is of opinion, that this worft form of the

encanthis can only receive palliative treatment, unlefs an

attempt at extirpation be made, by removing, together with

the difeafe, all the parts contained in the orbit, the fuccefs

of which operation he alfo reprefents as exceedingly doubt-

ful.

At the fame time, that we profefs the higheft refpect for

the (cntimt-nts of Scarpa in general, on the iubject of dif-

cafes of the eyes, we cannot filently fubferibe to his advice,

that no endeavour fliould be made to effect a radical cure of

any malignant encanthis, without extirpating all the con-

tents of the orbit. If the difeafe were not fo very ext

live, as to prevent the furg on from making a fair rem-

fry part of it, without taking away the eye itlllf,

what practitioner can doubt, that the latter formidable ope-

ration ought to be difpenfed with. It would be full tine

enough to have recourfe to this fevcre Hep, it had

been decidedly evinced, that cutting away the difeafed parts

was insufficient, and that malignai.t morbid mifchief

Rill prevailed.

Scarpa informs us, that the benign enranthis, whether of

final!, or confiderable fize, i-ed by excifion. The
fmall beginning encanthis,whether of agrai ulatedorfrii

appearance, and originating from the carunculalachrymalis

audi- fold, or, a'.io, from a fmall portion of the

ids, where they form the internal com-
, may be railed with a pair of fjreeps, and be com-

pletely cut away clofely to its Lr.le with the curved fciffars.

In order to accomplish this oDeration, it is needlefsto follow

the plan, which forae adopt, of introducing a needle ai d

thread through the little excreicence, with a view of railing

and detaching it more accurately from the parts, to wl

adherent. This object can be fulfilled with the forceps,

lUt atinoying the patient by the punctures, and by
drawings . rough the tumour, for the purpofe of

making a noofe. However, in taking away inch portion

of the incipient encanthis, as arifes from the caruncula la-

chrymalis, Scarpa very prudently cautions us againlt re-

of the fubftance of that body, than the com-

plete eradication of the difeafe requires, left the lofs ol too

h fhould occafion aa irremediable flux of tears from the

When the little excrefcence has been extirpated, the eye

ht to be repented! v warned with cold water to get away
the blood, and (honed then be covered With a piece of fine

and a retentive bandage. About the fifth, fixth, or

th day, as foon as the inflammation, produced by the

operation, has quite fubl I iuppuration from the

1 has commenced, Scarpa advifes us to touch the cut

iui face with a fmall button of alum, fciaped into the flnpe

of a crayon-pencil, and he alfo recommends a collyrium,

.in vitriolatum and mucilage of quirice-

ly applied to the eye in the courfe of

the day. If this plan of treatment fliould not have the

-d effect oJ the wour.d heal ; but, on the con-

of the caru.icula lachrymalis and

.al angle of the eye fhould, inrtead of continuing to

heal up, put on a fungous appearance, it fhould be repeat-

edly touched with the arg-i.tum nitratum, care being taken

not to appiy this ca.iftic to the conjunctiva, more particu-

larly, if anv part of this membrane fhould have bees wounded.

After the deftruction of the fungous granulations, a e

riti n, containing the zincum vitriolatum, w-.il accomphlh

the cure, or the practitioner may introduce between the eye-

ball and internal commiffure of the eye-lids, three times a

day, an ointment compofed of frefh butter, powdered tatty,

and armenian bole. Scarpa alfo acquaints us, that Bidloo

fpeaks much in favour of ufing for the latter purpofe pow-
dered chalk, either alone, or mixed with calcined alum.

See Exercit. Anat. Chir. Decad. 2.

Scarpa informs us, that we may alfo cut away the large

inveterats-
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inveterate encanthis, either with a fiat body, or with one,

which projects in the fliape of a common nut, or chefnut,

am! having one, or two ilclliy appendages extending along

the lining of one or both the eye-lids. In this inltance, a

ligature cannot be properly made ufe of, becaufe the neck

of the tumour is never iniall enough to allow of being

•dvantageoufly tied. On the contrary, the encanthis, w hen

it is very large, is always cxtenfively connected with the

caruncula lachrymalis, and with the conjunctiva, almoft as

far as where the cornea begins, and it has, moreover, one

or two fiefhy appendages, which run along the under far-

face of one or both the eye-lids. For this reafon, even

fhould the middle part of the encanthis be extirpated with

a ligature, ftill one or botli the appendages would itand in

need of removal, which object could only be accomplifhed

by cxcilion.

The apprehenfion of the bleeding from the latter opera-

tion is quite unfounded, as there are numerous cafes on re-

cord, where the operator has cut away a huge inveterate

encanthis, without any ills anting from hemorrhage. Scarpa

.ions, that he could relate iiimfelf iome cafes which

he has met with, in confirmation of the truth of the fore-

going ftatement. This candid writer, however, does not

diffemble, that Pellier records an example, in which a troti-

blefome degree of bleeding followed the excifion of an

encanthis; but, it is jullly obferved, that the particulars of

the difeafe are undeieribed, as well as the exact way in which

the operation was performed. Had thefe circumftances

been detailed, perhaps they would have explained the rea-

fon of the unulual occurrence. Indeed, Pellier himfelf has

remarked, "j'ai fouvent fait cette operation a des excroifl'ances

de cette nature, et jamais je n' ai eprouvc un pareil accident."

In the cafe of the large inveterate encanthis, referred to

above, and in which there was only one ap] conti-

nued along the infide of the upper eye hd, Hildanus, after

taking hold of the body of the encanthis with a centaculum,

drawing the tumour towards him, and turning out the

upper eye-lid, in order to m il e thi \ hole ot the appendage
project forward, detached all this Lilt portion from the infii e

of the eyelid with a fmall knife, and afterwards cut away
the body of the encanthis from the conjunctiva and carun-

cula lachrymalis* Scarpa remarks, that as this plan was

attended with complete luccefs, it ought to be imitated by
ail practitioners.

However, when the inveterate encanthis, of large fize, has

two appendages, on. along the inner furfa.ee of the

upper eye- that of the lower one, Scarpa

advifes the following pi. in to be adopted. The patient is to

ited in a chair, and the upper eye-lid turned out by an

affjllant, fo as to make one ol the appendages of the en-

canthis project forward. This production of the difeafe is

to be deeply cut into with a final] knife, in the direction of

the edge of the eye-lid, taken hold of with a pair of

forceps, and be completely detached from the infide of the

part, in the longitudinal direction, the diilection being con-

1 from the il towards the internal angle of the

>
|

, as far as the body of the encanthis. The a

on the inner furface of the lower eye-lid (liould be f pa-

rated in the fame way. Then the middle portion of the

encanthis fhould be lifted up with a pair of forceps, or,

(if thin cannot be done) with a double hook, and be entirely

away from the conjunctiva underneath, which covers

the eye ball, and from the femi-lunar fold, and caruncula

lachrymalis. This may be accomplifhed partly by means of

a fmall knife, and partly with the- aid of curved fciffars.

The opi rator is alfo to cut more or lefs deeply into the

caruncula lachrymalis, according as the ilrcngth and depth

of the roots of the difeafe may require ; for, it muft be con-
fefied, that, when the encanthis is very large, and of long
Handing, the furgeon cannot always avoid wounding the
caruncula lachrymalis fufiieiently to prevent fume degree of
weeping from the eye, aftei the operation.

The eye mould be repe d with cold water,
and the reft of the treatment is nearly, like that jcecomm i

I

.

after removing a (mall im , anthis. Scarpa recom-
mends the u le ol collyria of aqua malva;, and of anodyne
and detergent ones, until fuppuration has fully taken place
from the iurface of the wound. Then mild aftringi

the above-mer.tioued ointment may be ufefuliy had reccti

to. Scarpa partii ul irlj advifes giving a preference to mild
applications, both before and aftei fuppuration has taken
place, efpecially when a confiderable piece of the con-

j" ictiva, :o\ ri ig the white of the eye, has been cut away
with the encanthis. See Scarpa Sulle Principali Ma'.atlie

degli Occbi
ENCARDION, from - '.:-, heart, in Botany, a name

given by the Greeks to what the Latins property call the
mediata in trees, the heart of the wood, or central hard part
of it.

ENC\THISMA, from EyxxS«,u«., IJit in, in the Mc~
d'ical Writings oj . . .a term ufed to exprefs a fort

of bath, in which the patient was only to be plunged up
to the belly.

ENCAU MA, from ;v, and *aii>, to burn, in Surgery, the
mark left by a burn ; alfo a fmall abfeefs arifing from the.

fame canfe. The term is fometimes applied to a fuper-
ficial ulceration on the eye

ENCAU'SIS, from e», and ks.uh, to burn, a burn, or the
inflammation produced by this fort of injury; alfo the

operation of external heat on the body, as of the fun, or
lire. In Dr. Cullen's NTofology, the word is fynonymous
with erythema and ainbuttio.

ENCAUSSE, in Geography, a fmall town of France,
in the department of the upper Garonne; 12 miles E. of
St. Bertrand, remarkable for its fpriugs of mineral water.
ENCAUSTIC Paintixg, Eyxaurixs, from i,w.e, inurp,

I burn in, is a fpecics of painting with bun t wax, practifed

by the ancients, and lately revived, l-'lin
I given the

following brief account of the invention and nature of this

art : " Ceris pingere ac pifturatn iiiurere, quis primus ex-

cogitaverit non conilat; quidam Arifhdis iuventum putant,

poftea confummatum :< Praxitele j fed aliquanto vetuftioses

encaufticae picture extftere, ut Polygnoti, & Nicanoris, &
Arcefilai, Pariorum Lylippus quoque, Egii ce pichirss

fuse inferipfit hiiua •; quod prof.no non iec.uet, nil! en-

caullica inventa. Parnphilus quoque Appellis proeceptor

non pinxiffe tantum encauftica, fed etiam docuiffe traditur

Paufiam Sycionium, primum in hoc genere nobi'em."
Lib. xxxv. cap. 11. From this paragraph we learn, that

the method of painting in wax, and burning in the picture,

was very ancient; nor is it improbable that in former times,

\ hen they were unacquainted with , and tranfpa-

rent varnilhes, they fhould make ufe of this method foi ore-

ferving their colours from damps and heals
; though fome

imagine, that by certs is meant a compofition, different

from wax, and capable of bearing the fire ; and that burn-
ing the picture denotes merely enamelling. Pliny in the

fame chapter informs us, that tl anciently two me-
of encauftic painting in ufe ;

" Encaufto piugendi duo
fuifle antiquitus genera conftat, cera i in ebore, eeltro, Le,
vinculo : donee clalfes pingi cxperc. Hoc tertium acciflit,

refolutis igni ceris, penicillo uteiidi ; qi.je pictura in navibus

nee fole, nee fale, ventifquc corrumpitur." Dr. Parlous

maintains, that the ccjlrum was a pointed tool ufed in mo.
8 delling
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g M carving upon ivory OT wax ; and lie fu;>pofes that

t'.n re is a contra^ between the ufe o( the ctjlrum, and paint-

ing (hips with a brufh, and therefore that the term pin^entli

cannot be underflood to mean the laying on of paint.

However, there is a paflage in Vitruviua, lih. vii. cap. 9.

ives to afcertain the nature of tiie aixient encauftic

ting. " At ft quis fubtilior fuerit, & voluerit expo-

em miniaceam fmim colorem retinere, &c." •. .-. ii any

one is more wary, and would have the polifhiug, or pai.

with vermilion hold its colour, when the wall is painted and

dry, Carthaginian wax, melted with a little

oil,* and rub it on the wall with a hair-pencil; and after-

wards let him pat live coals into a chafing-difh, and hold it

• lofe to the wax ; when the wall, by being heated,

begins to let it be made fmooth ; afterwards let him

rub it with wax tapers, and clean line 11 fame

mam t1 ; do the naked marble ftatnes. This the

Greeks call xevct;. The coat of Carthaginian wax is

fo ftrong, that ;t neither fuffers the moon by night, nor the

run-bean . to deftroy the colour. From this paf-

fage we learn the ancient metl painting in wax by

[lion, more 1 effed by Pliny j though I'.

in another paflage, exprefsly informs ns, that they ui^d

ured wax: "Cera; (he fays) tinguntur iifdem his co-

loribus, qifae inuruntur;" that they employed a pencil to

lay on the melted wax ;
" refolutis igni ceris, penicillo

utendi:" that the picture was fixed by inuftion, "picturam

iuurere." And we learn from Vitruvius, that the whole

was cleaned and polifhed with linen rags.

Tl«e Punic or Carthaginian wax, the ufe of which is af-

cribed to the ancient painters by Varro, Vitruvius, and

Pliny, was faid to be the beft, as it exceeded in whitenefs

the Sardinian and Corfican, probably becanfe it was better

purified ; for the Africans, as we learn from Pliny, were ac-

cuilomed to ufe alkali in order to render this fubftance

whiter, and alio to free it, as fome have fuppofed, from all

greafy matter. Wax, however, feems to have formed the

only ground of wax-painting. The abbe Requcno, who
contributed to prefent to the notice of modern painters

wax-painting, adds maftic ; but Lorgna converts his wax
1: to foap, as Bachelier does with the alkali of Soda. Aftori

aids gum and honey, affirming that thus the wax would be

rendered much more yielding and lofter for the brufh. Re-
qnieno feems to affign the exclulive poffeflion of this art to

the Greeks and Romans; but we have reafon for believing

that the knowledge and ufe of encauftic painting were older

than their time,hecaufe the Egyptians, who with the Etruf-

cans were the parents of the greater part of the inventions

vn among mankind, and from whom the Greeks derived

much of their knowledge, were acquainted with and em-
ployed encauilic painting in the ancient ages of their great-

nets and fplendour. This fa£t has been deduced from va-

luable fragments ofthe bandages and coverings of mummies
painted in this manner. A mummy of this kind is men-
tioned in a treatife entitled " Antichita, .xc." referred to

al the clofe of this article. No oil-painting, it is faid, per-

haps only two or three hundred years old, exhibits a white

paint that has kept to well as that leen on the fragment to

which -we have -alluded ; and this circumilance fufficiently

proves the valuable advantage which that method poffeffes

when compared with the common oil-painting. The wax,
inftead of becoming black by the contact of the atmo-
fphere, as drying oil does, acquires increaiing whitenefs, and
according to its natural quality, is not decompofed in the

air, and does not ftrongly attract the oxygen of the calces

nr metallic afhes, which are commonly ufed in painting.

That beautiful white, which may be obferved in the Egyp-

tian encauftic above-ment'oned, is, as tin* author of thl

treatife juft cited apprehends, nothing' elfe but a ft

earth, and according to his chemical experiments a chalk

(creta,) which is alio unalterable. If we confider this en-

cauHic fragment, fays our author, a ig to the e] 1

of the firft violent change, which t
:

us fyftcm of the

E • ptians experienced, it will be a fpecimen of paioting

about 2J00 years old; for fuch ia the number of the years that

have elapfed fince C •' rturned the ceremonies and
religious worfhip of the Egyptians, not only hy the fword,

but by the dill more powerful weapons of ridicule. D 1

bodies were embalmed there in the time ot Herodotus, (fee

Embalming) ; but the cloth in which they were wra;

or the bandages bound round them, were no longer ps

with (acred characters. The bodie6 were only incloled in

wooden cafes, which were more or lefs ornamented, if

hart and Menage he not miftaken, the name *' mumrr.ia"

is derived from •• muim," which fignifies wax ; and one
might therefore believe, that the drefs of embalmed b

thus named becaufe wax was en ployed for painting it 1

and thence it would follow, that the fragment in queftion tnuy

be clafled among the oldclt. Pet : :i ap-

pearance which the valuable works of Zcuxis and Ap
had, even in his time ; but Cicero, on the other 1

fpeaks of the paintings of the ancients having fuffered from
blacknefs. The former is fuppofed to have fpoken of wax-
painting, and the latter is prefumed to have alluded to

paintings in oil. The author, whofe fentiments we are now
expreffing, detached 24. grains ot the encauftic painting :.

the above-mentioned Egyptian fragment ; and in his mode
of examining it, the mixture of 100th part of a foreign

fubftance would have been difco- 1 the greateft

certainty: he muil, he fays, have perceived the tefiri of
Requeno, nor could the alkali of Bachelier and Lorgna have

efcaped his notice. But in this Egyptian encauftic he
found nothing except very pure wax, though he varied his

analviis in every known method.

From the words of Vitruvius above cited it appears,

that the Romans, who copied the Grecian procefs, which
was borrowed' from the Egyptians, mixed the wax with an

oil to make it pliable under the brufh,but no maftic, alkali,

or honey, as fome have imagined, was employed ; what this

oil was it is not eafy to afcertain. It does not appear tli3t

they ufed thofe fat oils, which are commonly called drying
oils, becaule they could have employed thole as we do, with-

out the addition of wax, which would have been altogether

fuperfluous. Fat oils, which do not di v, would not have

been proper for that purpofe, as they would have kept the

wax continually in a loft (late. Our author fuppofes, that

the Egyptians, in order to ufe wax in their encauftic paint-

ing, muli have combined it with an ethereal volatile oil, of
which no traces ihould afterwards remain, and that though
they might be unacquainted with the art of feparating ethe-

real oils from the many fubftances which they contain, they
certainly were acquainted with a very volatile thin oil pro-

duced by nature, and which in various places ilfues from the

earth. This oil was either that called naphtha, which is an
exceedingly volatile oil, that entirely flies off and evaporates,

without leaving a fingle trace behind; or the common fpirit

of turpentine, which would very well anfwer the purpofe.

The encauftum, thus formed, was ufed in the time of the
Romans to cover parts, which had been already painted
either with water-colours or in frefco; and it was alto, as wc
have reafon to believe, the fubftance with which Apelles
daubed over his paintings, and which, according to Pliny,

made them appear as if covered by a thin plate of talc or
tranfparent felenite, and gave the colours a wonderful foft-

mefs.
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ncfs. It flight flill be employed for preferving painting! unwaxedfideof ;i linen clot'n, ftretcbed and waxed as before,
in water-colours, or on plafter, and fculptured pieces of lay an even ami thicK coat of the colour proper for the
marble. ground: having prepared this colour, by mixing feme
The ancient art of encauftic painting, after having been proper pigment wit'h an equal quantity of chalk, and topper-

long loft, wasreftoredby count Caylus, a member of the ''','. them with water. When the colour is dry, bring the
Academy of [ufcriptions in France; and the method of pifture to the fire that the wax may melt, pafs thro
gainting in wax was announced to the Academy of Pai itin

• the cloth, and fix the ground. An additional quantity of
and Belles Lettres.in the year i753;though M. Bachelier, wax may be applied to the hack of the pifture, if that
the author of a treatife " De l'Hiftoire & du Secret de la which was fir ft rubbed on mould not he fufficient for the
Peintureen Cire,V had actually painted a pifture in wax in body of colour; but as this mult be laid on without heat.
17J.9

;
and he was the li'il who communicated to the public the wax fhould be diflblved in oil of turpentine, and applied

the method of performing the operation of inuftion, which
is the princip .1 charaftenftic of the encauftic painting. The
count kept his method a fecret for fome time, contenting
himfell with exhibiting a pifture at the Louvre in 1754,
reprefenting the head of >i nerva, painted in the manner of

with a brufli, and the canvas be again expofed to the fire,

tiiat the frefh fupply of wax may pal'.-; through the -loth,
and be abforbed by the colour j and thus a firm and good
body will be formed for working on with the crayons. If
cloth and paper are joined together, t!,c elotii mull be firfl

tin- ancients, which excited the curiofity of the public, and fixed to the (training name; and then the paper mult be
palled to it with a compofition of pafte made with wh aten
flour, or ftarch and water, and about a twelfth part of its

weight of common turpentine. The turpentine muft be
added to the pafte when it is almoft fumciently boiled,
and the compofition well ftirred, and left to fimmer over
the fire for five or fix minutes ; let wax be diffolved in oil of

v is very much admired. In the interval of fufpence, leve-

ral attempts were made to recover the ancient method of
painting. The fiift fcheme adopted was that of meltin.r

wax and oil of turpentine together, and ufing this compo-
fition as a vehicle for mixing and laying on the colours.

But this method did not explain Pliny's meaning, as the wax
is not burnt in this way of managing it. In another attempt, turpentine to the confidence of a thin paite ; and when the-
which was much more agreeable to the hiftorian's defcription clot h and paper are dry, let them be held near a fire ; and
of encauftic painting, the wax was melted with llrong lixi- with a brum lay a coat of the wax and turpentine on both
vium of ialt of tartar, and with tills the colours were fides the joined cloth and paper, in fuch a decree of thick-
ground. V/hen the pifture was fini filed, it was gradually nefs, that both furfaces may fhine throughout without anv
prefented to the fire, fo as to melt the wax; which was appearance of dull fpots. Then expofe the cloth to the fire

thus diffufed through all the particles of the colours, fo that or to the fun ; by which means the oil will evaporate, and
they were fixed to the ground, and fecured from the accefs the wax become folid, and be fit to receive any compofition of
of air or moifture. But the method of count Caylus is colour for a ground, which is to be laid on as above directed
much more fimple : the cloth, or wood which he defigned in the cafe of cloth without paper.

lor the bafis of his picture, is waxed over, by only rubbing Almoft all the colours that are ufed in oil-painting may
it limply with apiece of bees' wax; the wood, or cloth, be alio applied in the encauftic method. Mr. Muntz;
ftretcbed on a frame, being held horizontally over, or per- objects, indeed, to brown, light pink, and unburnt terra di
pendicularly before a fire, at fuch a diftance, that the wax Sienna ; becaufe thefe, on account of their gummy or ftony
might gradually melt, whilft it is rubbed on, difFufe itfelf, texture, will not admit inch a coheiion with the wax a-*

penetrate the body, and fill the interftices of the texture will properly fix them ; but other colours, which cannot
of the cloth, which, when cool, is fit to paint upon; but be admitted in oil-painting, as red-lead, red orpiment, cryllals-

as water colours, or thofe that are mixed up with common of verdegris, and red precipitate of mercury, may be ufed
water, will not adhere to the wax, the whole picture is to here. The crayons ufed in encauftic painting are the fame
be firit rubbed over with Spanilh chalk or white, and then with thofe ufed in the common way of crayon painting,
the colours are applied to it ; when the pifture is dry, it is excepting thofe that in their compofilions are too tenacious

;

put near the fire, whereby the wax melts, and abforbs all and the method of ufing them is the fame in both cafes,

the colours. The encauftic painting has many peculiar advantages ;

Mr. J. H. Muntz, in a treatife on this fubjeft, has pro- though the colours have not the natural varnifh or (timing
poled feveral improvements in the art of encauftic painting, which they acquire with oil, they have all the ftrength of
When the painting is on cloth, he directs it to be prepared paintings in oil, and all tiie airinefs of water-colours, with-
by ftretching it on a frame, and rubbing one fide feveral out partaking of the apparent character or defects of either

;

times over with a piece of bees'-wax, or virgin's. wax, till they may be looked at in any light and in any fituation

it is covered with a coat of wax of confide ruble thicknefs. without any falfe glare ; the odours are firm, and will bear
Ju fine linen, this is the only operation neceffary previous to wafhing; and a after having been fmoaked, and then
painting; but coarfe cloth muft be rubbed gently on the expofed to the dew, becomes as clean as if it had been but
unwaxed fide with a pumice ftone, to take off all thofe juft painted. It may alfo be re-touched at pleafure, with-
knots, which would prevent the free and accurate working out any detriment to the colours ; for the new colours will

of the pencil. Then the fubjeft is to be painted on the unite with the old ones, without fpots, as is the cafe in com-
unwaxed fide with colours prepared, and tempered with mon fize painting ; nor is it neoenary to rub the places to

water; and when the pifture is finifhed, it muft be be retouched with oil. as in oil pictures ; it i3 not liable to

brought near the fire, that the wax may melt and fix the crack, and eafily repaired) if it fhould chance to fuffer any
colouis. This method, however, can only be applied to injury. The duration of this painting is alfo a very mate-
cloth or paper, through the fubllance of which the wax rial advantage ; the colours are not liable to fade and change;
may pafs; but in wood, ftone, metals, or plafter, the for- no damp can affect them, nor any corrolive fubftance injure

mer method of count Caylus muft be obferved. them ; nor can the colour fall off in fhivers from the can-

Mr. Muntz has alfo difcovercd a method of forming vas. However, notwithstanding all thefe and other advan-
"!s for painting with crayons, and fixing thefe, as well tages enumerated by the abbcMazeas, and Mr. Muntz,.

as water colours, employed with the pencil. On the this art has not yet been much praftifed. Many of thefe-

propettisa
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propertii a I) :!oij| ; I o i much higher f ecies ofencaultic paint-

i
I I d in En land, the coloursof which are

fixed by a very intcnl eal ; nor are the colours, or grounds,

on which they are laid, liable to bediftolvi d or corroded by
mi chemical menftruum, nor, like the glafly col iurs of cna-

mel, to run out of the drawing on the fire. See on tins

t, Phil. Tranf. vol. xlix. art. too. p. 652. art. 101.

p. 65J. Id. vol. li. art. 8. p. 40. art. 9. p. 53. Munt/.'s

Encauftic El >ge of Count Caylu?, in the Hill. de l'Acad.

Roy. des Infcnpt. 5c Belles Lettres, vol. xxxiv. Antichita,

Vuntaggi e M todo 1 lla Putin 1 Encaufta ; Memoria del

Cli. Sig. Giov. Fabbroni, &c. Roma, 1797, 4to. Hand-
maid to the Arts, Sic. vol. i. eh. ix. p. 245. 26 .

ENCAUSTICE has been fometimes ufed to denote the

art of enamelling, which fe .

ENCAUSTUMCi.ru leu M, is a name given to powder
bine.

E.HCi.VSTUtiJacrum, a name given, by many authors, to

that .11 d . 1I1 ur ufed for illuminating the capital letters

in fome old manufcripts. Procopius calls it baphe, fome
ha\e called it coi cus, ind fome cinnabar, It is (aid that it

was made of the purple colour, extracted from the murex,

or purple filh, with fome other additions. It is to be ob-

lerved, that however well this colour, when laid on the

parchment, or paper, might referable the colours of enamel,

yet it was as improper to call it encauftum, which fignjfies

a " colour burnt in," as in enamelling it would have been

to have called it atramentum, or ink.

ENCEADA da Bf.la, in Geography, a town of Africa,

in the kingdom of Adel, on the coait of the Indian fea
;

30 mdes S. of cape Guardafu.

ENCEINTE, Fr. from enceindre, to
'

cation, the wall or rSm| art which furrounds 1 place, I

times compofed of baltions and curtains either raced or lined

with brick or {tone, or only made of earth.

The enceinte is fometiraes only flanked, by round or fquare

towers, which is called a Roman wall.

ENCELIA, in Botany, Jufl". 186. Cavanilks Ic. v. 1.

44, t. 61, and v. 3. 6. t. 210, fee Pallasia.
ENCEPHALI, in Medicil , a term employed by fome

writers to fignify certain worms, laid to be generated in the

head.

ENCEPHALITES Lapis, in Natural Hijlory, the

name given, by authors, to a iort of coarfe Itone, luppofed,

in fom" degree, to relemble the human brain. We have, in

the fofiile world, many (tones, named from the parts of ani-

mals, which they have, in reality, been formed from, or

owed their original to ; and tiiefe are properly enough
called by names denoting the things whofe forms they wear

;

but it is a very wrong practice, from fome flight external

rcfemblauces, to give fuch names to things that never can

have been tuppofed to be io entitled to them. No one can

be fo abfurd as to imagine a human brain can be petrified,

though a ftone may accidentally fomewhat refemble its form.

The perfou pofleflcd of fuch an accidental Specimen, fliould

have ranked it among the {tones to which it properly be-

longed as a Hone, whether a flint, a pebble, or a nodule, and
have named, as an accident only, this form of it ; and not

have given it a peculiar denomination, as if it were a new
fpecies.

ENCE'PHALOCELE, from Fvx«?a>o{, the brain, and
x»A.ri, a tumour, in Surgery, a hernia of the brain. See
Fungus.
ENCEPHALON, from sv, in, and xi<pa*>i, the head, in

jlnatomy, fhould fignify, according to its etymology, all

the parts contained in the head ; but it is commonly applied

to the brain, as confiding of cerebrum, cerebellum, and

E N C

niodulh oblongata, exclufive of the fun

taining membranes, ffm-, Soeim

encephali is a reprefentation of the balis of the brain. See

Brain.
ENCEPPE, in Heraldry, ' oti cl

1

' icd, or girt

round the middl ufuai with monkeys, &c.

ENCERIS, in Pharmacy, a word ufed by Galen to

fignify fmall concreti ix, which formed themfelves

1 hed plafters, of which wnx was one of the ingredii

As they cooled, the wax cooling firfl, and collecting i

1

into little grumes, fpoiled the con!. m of the

whole compofitii ip.

ENCHANTMENT, of in, and canto, I Gng, denotes

certain words and cjremonies ufed by magicians in the

practice of their pretend / art; thus called,

becaufe the formulae of thi ir enchar.tn cut were generally

compofed in vcrfe, and defigncd to be fung. See Charm,
Fascination, Magic, Sorcery-, md Witchcraft.
ENCHARA'XIS from ev, avA ,.-..,-n., to fcarify, in

Surgery, a fcarification.

ENCHASING, Inchasing, or Chasisc, the art

of enriching and bc.i
I

[old, Giver, and other metal-

works, by fome deiign or figures reprefented thereon, in

low relievo. See Sculpture, Rf.lisvo, &c.

Chafing is only pradifed on hollow, thin works ; as

watch cafes, cave heads, tweezer-cafes, or the like. It is

performed by punching or driving out the metal to form the

figures from within fide, fo as to ftand out prominent from

the plane or furface of the metal.

In order to this, they have a great number of fine fteel

1 1 cks, or puncheons, of divers lizi ; and the deiign being-

drawn on the furface of the metal, they apply the infidc

upon I f thefe blocks, directly under the

lim 1 or parts of tl . Then, with a line hammer,

ftriking on the metal fuftained by the block, the metal

yields, and the block makes an indenture or cavity on the

; correfp'or.dent to which, there is a prominence on

the outfide, whi i for pan of the figure.

Thus the workman proceeds to chafe and finifh all the

parts, by fucceffive applications of the block and hammer
to the feveral parts of the di lign.

And it is furprifing, with what beauty and juftnefs, by

this Ample piece of mechanifm, the artilis in this kind will

repieh : 1
I rotefques, animals, hiftories, &c.

ENCHEIRESIS, ETxaewK, from s«, in, and x%> "

ham/, in Ana> y, denotes manual operation ; as diffeftion.

ENCHELIS, in Zcology, a genus of Vermes Infuforia,

defcribed effentially as I fible to the naked eye,

very fimple, and cylindrical. Nearly all the fpecies are

found in ftagnant water.

Species.

Pyruim. L-.verfely conic, behind tranfparcnt. Miill.

Common in ftagnant waters, where the duck-weed grows.

Body obttife, and filled with molecules ; and when at reft,

appears to have a imall tubercle in the middle ofthe body.

This kind i^ remarkable for the rapidity of its motion.

Spathula. Cylindrical, itriated, with a tranfparcnt

fpatulate tip. Miill.

Lcfs frequent than the laft, and found in waters in which

the duck-weed is infufed. The body is crystalline, and the

creature moves in an undulate man'. .

Papula. Cylindrical, with the tip papillary. Miill.

Found in the water of dunghills. The body is round,

protuberant, opake before, and furnifhed with a papillary

finger. (haped head ; pellucid behind, and both ends obtufe.

Its motion is rotatory and oblique.

Fritilh/s.
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Fkithli'3. Cylindrical, truncated anteriorly. Mull.

Hermann.
Mrt with in water in which £rafs orliay is infilled. The

body is pellucid, convex, and "obtufe behind; moves back-

wards and forwards with a wavering agitation in a line.

Ovvlum. Cylindrical-ovate, and hyaline. Mull.

Found in the water of dunghills. Very minute and pel-

lucid.

Fust's, Cylindrical, narrow, and truncated at. both

ends. Mull.

Obferved only in pure water.

Ki'innMiUM. Elongated, cylindrical, with a (lender

fub-globular tip. Mull.

Inhabits putrid n Her. The body is round, obtufe be-

hind, and its Ii7.e mi rate.

Seminulvm. Cylindrical and equal. Mull.

In water kept fome days. The body twice the length

of its breadth, pellucid before, and opake behind. Moves

by alternately afcending and descending.

Nebulosa. Oval-cylindrical, with vifible moveable in-

te.lines. Miill.

Found in waters with cvelidiurn glaucoma.

Faromcm. Cylindrical, curved, and truncated at both

ends. Joblot.

In water kept a few days. Body opake, and in its mo-

tion often appears in the fliape of the letter S.

Viridis. Green, fub-cyiindrical, and obliquely trun-

cated before.

Abundant in water kept fome weeks. Tail cbtufe, in-

teftines obfeure.

ENCHELUS, Y~yj\v-,\n Ichthyology, the name given

-bv Ariftotle, Appian, and all the Greek writers, to the

eel.

ENCHESON, a French word ufed in our Laiv-Bools

and Statutes, fignifying the occaiion, caufe, or realon,

wherefore any thing is done. Stat. 5 Edw. III. cap. 3.

ENCHRi STA, from syx;' v > io anoint, in Surgery,

liniments with which parts are anointed.

ENCHYMA, of s.'^vi-, / pour in, in the Medical

Writings of the /Indents, a word ufed in fevcral ienfes.

Some have made it exprefs only an inf/fion ; others have

ufed it for what the modern phyficians cm plethora ad vafa,

that is, a fillnefs of the veffels, limply conlidered, as a re-

lative to themfelves ; and others have made it the name of

certain forms of liquid medicines, to be injected into the

ears, into the thorax, or any other part.

ENCHYMOMA, of i~x->Y-°U from rfgiw, in the Writings

of the Ancient Phyficians, a word ufed to exprefs that fudden

effufion of blood into the cutaneous veflels, which arifes

from joy, anger, (hame, or any other violent emotion of the

mind, and is what we ufually call blufhing ; which, accord-

ing to Dr. Hunter, is a nervous affection.

Enchvmoma is alfo a-i afflux of the blood, whereby the

external parts are rendered black and blue, as in the fcurvy,

blood (hot eyes, &c.

ENCHYMONITES, in Natural Hi/lory, the name of

a kind of ftone found in Macedonia, and fome other places,

which was alfo called pnonites and pxanites : it was fup-

pofed to be of great virtue to affift women in labour. .See

Cf.aniof.s.

ENCHYMO'SIS, from r/xw, to pour into, in Surgery,

an extravafation of blood from the veffels, attended with

black, blue, or livid appearance of the part. See EcCHY-
is.

ENCHV8MA, the fame with c'yfter or enema.

JNCHYTA, in the Medical Writings ef the Ancient*t

Vol. XIII.
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a name given to fucli medicines a? were injefted into the

eyes, or into any part.

Some alfo have ufed the fame word to exprefs a fort of

funnel, contrived to convey the fumes of medicine to any

part of the body.

ENCKENDORP, in Geography, a town of Germany,

in the duchy of Holllein ; 6 miles S.E. of Rendfbarg.

ENCKHUYSEN, or En*huizes, a oonfiderable

town of Holland, on the Zuyder Zee, in North Holland ;

9 miles N.E. of Horn, and 30 miles N.E. of Amilerdam.

N. lat. ci J 40'. Its commeice, and particularly its herriug-

fifhery, was of great importance in forme'- times; but its

harbour is now almoft entirely choaked up with fand.

ENCLAVE', in Heraldry, is where one thing is let into

another, particularly where the jointure is fquare.

ENCLIT1CA, of E-.^M.i, J incline, in the Greek and

Latin Grammar, certain particles, united to clofely to the

preceding word, that they only feeni to form one word

therewith ; and the word which fuftains them does gene-

rally likewife bear the accent that governs them, efpecially

when the enclitic is a monofyliablc ; as in dominvfqt .

There are three enclitic particles in the Latin, i'iz. que,

tie, and ve ; but in the Greek many, as t», ftu, /«', pi, c-fc,

tjoi, &*, vru;9 -3T1/, Te, y?, ^>»//*, e*ju», tor-, and others.

ENCLOS, L', in Biography, a mufician in Louis

Xlll.th's band, an eminent performer on the lute and

theorbo, or fingle and double lute.

He was father of the celebrated Ninon, who played on

thefe in'truments as well as hitnfelf.

He dying in 1630, left her an orphan at 15 years old,

beautiful, full of wit and talents, and formed to infpire the

mod. violent paffion. Nor did (he wrap h»r talents in a

napkin, but availed herfelf of all their influence ; and »ven at

more than fourfcore, (lie is faid t» have awakened love in

the learned abbe Gedoin.
It is pretended that cardinal Richelieu had her firft fa-

vours, and that he was the only one to whom (he furrendered,

without confulting her inclinations.

She was then 17, and it is certain that, ever after that

time, (he received a penfion of 2000 livre>s annually, which

was long regularly paid.

Ninon gave concerts at her houfe, where perfons of the

firft rank and talents came to admire her performance on the

lute and harpiichord. The philofopher, Hnyghens, the

famous ailronomer, likewife obferved Ninon with great at-

tention and accuracy, and even wrote verfes on her, which

Voltaire calls Geometric.

" She has inftruments five, which my brain mush difUrb,

The two firft are her hands, the next are her eyes

;

But ray tongue for the fifth and the bell 1 mull curb,

Nor its beauties attempt to difclofe, if I'm wile."

She was feldom left by her lovers, but (lie left them very

foon
; yet (lie always retained a friendship for her old *i'-

mirers.

She was fo celebrated, that Chrrftina queen of Sweden

made her a vilJt in 1654, in a fmall villa which (lie had in the

neighbourhood of Pai i

Madame de Maintenon was her bed friend ; and Voltaire

afferts that
1 M. de Villarecau was a lover in common with

both, without its OCCaflOlting a quarrel.

I [e had two children by Ninon. The hiflory of the

tldell is known, who at 19 years old became paflionately

enamoured of her ; but on making tha difcovery, he blew

bis brain out II -i fecond fat, called Buifliere, died at

H RocbeBe
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ENCRANIUM, in Anatomy, the fame with cere-

bellum.

ENCRASICOLUS, in Ichthyology, a fpecies of clupea.

See Clupf.a and Anchovy.
ENCRATIT/E, formed from iTxfftfci continent, in

s Maintenon, becoming all powerful, remem- Ecclefwflical Hi/lory, a fed of ancient heretics, thus called

rould take care of from their making profeflion of continence, and abfolutely

E N C

Rochelle in 1723, commifTary of marine. She loved

ferioufly for fome time the marquis de Scvignc, brother of

madame de Grignan ; but who never wrote the letters to

her, which M. d'Amoure has printed under her name

about 40 years ago

bered her, and lent her word that flic would

her fortune, if (he would change her way of living, and reading ail life of marriage

of religion : Ninon replied, that fhe neither The founder of this feetrepl

Ninon died at Paris, 1705,
think ferioufly

wanted fortune nor a maik.

at the great age of 90.

ENCCELIA, of ./, in, and xoiJ..*, belly, a word ufed

by many of the ancient medical writers, to exprefs the

vifcera contained in the abdomen, or lower belly.

ENCOLPIUM, orEscoLPioN, the pecloral crofs of

bifhops, abbots, abbeffes, &C. ; being one of the ordinary

marks of the dignity of fuch perfons both in the Latin and

the Greek church.

ENCONDRUS, of •••, in, and *o»$
f
o.-, grain, in the

Old Greek Writers, a word ufed to exprefs any thing made

up of a great number of fmall pieces, or flakes, or finall

was Tatian, a difciple of Juftin.,

and one of the moll learned perfons of all antiquity. After

the death ot that martyr, he made a feparation from the

church, and loon had his followers ; who, befide the

dogma jud mentioned, borrowed a great many things from

Saturninius and Marcion ; befide feveral errors, which

they adhered to in common with the Gnoftics and Valen-

tiniar.s.

They abftained from eating any thing that had life, and

denied that Adam was faved. They looked on fuch as

drank wine to be great linners ; and for this reafon only

made ufe of water in celebrating the Eucharift, as holding,

that wine came from the devil. To countenance this

tenet, they produced paflages out of fcripture, where
grains of any thing. The manna of the ancients was not in

mentiou is
'

raade f ^at bezel Noah and Lot, when they
large flakes, as we have it at prefent, but it was formed of

were drunk
a vail number of fmall granules and was therefore called by

Diolcoridts, and fome others of the Greeks, by this name.

The word manna alfo fignified with them the fame thing;

and they not only expreflld the i'ubftance by it which we

at prefent call fo, but any other thing that was in fmall

flakes, or pieces, was called manna. Thus the manna

thuris, fo much talked of among the old Greeks, was only

a colleaion of thofe pieces which flew off from frankincenfe

in the breaking. See Manna Lilanotis.

ENCOPE, of o, and wnrTu, J cut, in Surgery, an inci-

fion of any part ; as in a gangrene, &c.

ENCOUNTER, in a Military Senfe, relates to that

kind of deliberate attack, which is totally abltra&ed from

accidental hoftility, and may therefore be confidered in

contradiftinftion to the rencontre, which ordinarily im-

plies a fortuitous meeting. Thus we find, " to lead troops

to the encounter," is a very common expreffion ;
though

we occafionally hear the term mifapplied by perfons who

defcribe the lofles, &c. fuftained in accidental warfare, as

having taken place, not in the rencontre, but in the en-

counter. We (hould alfo underftand, that, in the Arid

fenfe, (which relates entirely to the arranging of troops

oppofite, that is, en-contre, to the enemy,) we ought not

to confider circuitous attacks, and thofe feints made merely

for the purpofe of dittracting the enemy's attention, as

coming under this definition ; and, on the other hand, we

confider not only thofe who come into actual engagement,

They only admitted fuch of the books of the Old Tcfta-

ment as they thought good ; but in lieu thereof, they

owned feveral fpurious and apocryphal writings for canoni-

cal and divine. Such were the Acts of St. Andrew, John,

and Thomas.
ENCRAULOS, in Ichthyology, the name given by

Ariftotle, and many other of the ancient Greeks, to the

fifh which we call the anchovy. See Clupea and An-
chovy.
ENJRINITES, in Natural Hijlory, a kind of co-

lumnar extraneous or organized foffil, found in the earth.

See Encrinus, Pentacrini, and Entrochi.
ENCRINUS Fossil, is the remains of an animal, fo

called by fome ; by others, this clafs of zoophytic remains

is called encrinites (Parkinfon'a Organic Remains, vol. ii.

p. 153-); and by others, denominated entrochi, or pen-

tacrini. See thofe articles. See alfo Harenberg's Encrinus

S. Lilium Lap. 4to.

Encrinus, a fpecies of Pcnnatula, in the clafs of

zoophyte worms, comprehending the cluiler-polypi of

Ellis, and inhabiting the Greenland fea.—Alfo, the name

given by Ellis to the Afteria, a fpecies of I lis, inhabiting

the ocean that waflies the coall of Barbadoes.

ENCR1S, in the Medical Writings of the Ancients, Sig-

nifies a fort of cake made of fine flour, mixed with oil, and

fweetened with honey.

ENCROACHMENT of the Sea, in Geography, figni-

perhaps to the point of the bayonet, as is often the cafe in fies the fudden or gradual converfion of dry land into the

the attacks made by columns of infantry, but the fupporting verge of the ocean. Hitlory records numerous it.ftances of

divifions alio, to be engaged in the actual encounter. Thus great and devaftating effects of this kind : fome occafioned

we frequently perceive, that the leading regiment of a by the waves of the fea undermining the cliffs on its fhore,

«.. >umn is eno-a^ed, while the rear regiments bear no (hare and carrying away the matter thereof as faft as they fall,

'. in the conteft ; but if their fituations be fuch as to expofe by which the boundaries of the fea have been confiderably

"'them to the enemy's fire, they muft be as much confidered enlarged in fome places; and its ravages Hill continue with

In the encounter as a veflel coming to the aid of another, fo increaling effeft in fome places, as on the chalky fhores of

as to caufe the enemy's (hip to furreuder, or to retreat. Kent and Suflex. Another kind of marine encroachment,

Hence it has ever been held a rule, that all veffels in fight, highly interefting to the gcologift, is evidently taking

when a capture is made, become entitled to (hares in the place, by flow degrees, on a confiderable portion of the flat

prize ; becaufe, on many occafions, the approach of re- fhores of England ; and can only be explained by an ex-

inforcements adds to the vigour of one party, while it de- ceeding flow and gradual fubfidence of the ifland itfelf, or

pieffes the fpirits of the Other, and influences it to decline a correfponding rife of the ocean which bounds it. This is

further conteft. particularly viable in the fens and raarfhes of our coaft,

which
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which are now defended by banks of that magnitude and

height, which fcarcely any effort of the prefent day could

at once effect ; but which, as in the marfhes embanked
from the Thames below London, mud have been begun
centuries ago, when the tide flowed not fo high by many
feet as it does at prefent, and have been gradually raifed, as

the height of the water increased. The finding of immenfe
fallen woods of trees, of the recent fpecies, with the marks
of human labour on them, and even the very tool; by which
they were felled, under great thicknefs of peat, the whole
of which is now much below the level to which the tide

rifes twice each day, are alfo proofs of this general en-

croachment, of the fea ; fince neither peat nor trees of any

kind will grow where the fait-water of the ocean even fa-

turates, much lefs continually overflows the ground. The
mention of various inftances of ancient and high em-
bankments of marfhes and fens agaiuft the tide, will be

found under our article Canal, in the divifions Thames,

Oufc, Wclland, &c. See alfo Embankment.
Encroachment. See Incroachment, and Ac-

CROCKING.
ENCURECK, in Natural H'flory, a venomous infect,

found in Perfia, and fuppofed by fome to be a kind of

tarantula. It neither flings nor bites, but lets fall its venom
like a drop of water, which caufes iufufferable pain in the

part for a time ; and afterwards fo profound a deep, that

we arc told nothing can raife the patient from it but crufh-

ing one of thofe creatures on the part affected. It is never-

thelefs faid, that the fheep eat thefe infects without da-

mage. Olearius, ap. Boyle, Works abr. vol i. p. 37.
Ibid. p. 38.

ENCYCLOPAEDIA, the circle or chain of arts and
fciences.

The word is compounded of the prepofition ev, in, wx\o.;,

circle, and zy.ioiix, fclence, doelrine, difcipline, learning ; the

root being vrxi;, child, infant.

The Greeks ufed the term for the knowledge of the feven

liberal arts, and the poffeffion of all the fciences. Orl/is ilk

doflrint, quern Greed tyxvxhuirxtiuai •vacant, fays Ouintilian.

It is fometimes alfo written xniXoraioiia, cyclopedia. Vitru-

vius, in the preface to his fixth book, calls it encyclios

difeiplina. See Cyclopaedia.
ENCYSTED Tumours, in Surgery, fwellings, which

are formed of a bag, or cyd, which is filled with matter

very various in its confidence and appearance. When the

contents of the cyd referable pap, the tumour is named
atheroma ; when they are of the confidence of honey and
wax, it is called meliceris / when they are fatty, it is

termed Jlcaloma. See thefe words, and cfpccially Tu-
mours.
END for End, in the Sea-Language. When a rope

runs all out of the block, fo that it is unreeved, they fay it

is run out end for end.

The fame phrafe is applied to a cable that has wholly run

out of the fhip. In general, it denotes the reverfal of the

pofition of any object.

End-o/j is applied to a fhip, which advances to a fhore,

rock, &c. without any apparent poffibility of preventing

her.

ENDE, in Geography, one of the fmallcr Molucca iflands,

S. lat. 8 30'. E. long. 120''.

ENDEAVOUR River, a river on the N. E. coad of

New Holland, which at its mouth has a fmall bar har-

bour, or creek, that runs in a winding channel three or

four hagues inland, and having at )*<; head a fmall brook
if frefh water. There i3 not depth of water for (hipping

dovc a mile within the bar. This part of the coafi is lo
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barricaded with fhoals, as to make the harbour difficult of

accefs, the fafeft approach to it being from the fouthward.

S. lat 15° 26'. E. long. 215°.

Endeavour Straits, a channel or paffage, fo called by
Cook, between New Guinea and New Holland, the N.E.
entrance of which lies in S. lat. 10' 30/. W. long. 218" 36'.

It is formed by the main, or the northern extremity of
New Holland, on the S.E., and by a congeries of iflands,

which Cook called " the Prince of Wales's iflands" to the

N.W., which iflands probably extend quite to New Guinea.

The length of this channel from N.E. to S.W. is ten leagues,

and it is about five leagues broad, except at the N.E. en-

trance, where it is fomewhat lefs than two miles, being con-

tracted by the iflands which lie there. The depth of water
in the ftrait is from four to nine fathom, with every where
good anchorage, except upon the bank, which lies two
leagues to the northward of Wallis's iflands, where, at low
water, the depth is only three fathom.

ENDECAGON, or Hendecagon, in Geometry. See
Hendecagon.
ENDECASYLLABUS, or Hendecasyllabus. See

Hendecasvllabus.
ENDECANDRIA, in Botany, from tvotxa., eleven,

and amp, a man, an order of the Linnasan clafs Monadelphia,
characterized by having eleven ftamens, whofe filaments are,

as the character of the clafs itfelf requires, united into a tube.

It contains only the genus Bronvnea, the number of whofe
ftamens is different in different fpecies, and this precife num-
ber of eleven is fo unufual, and apparently unnatural, in

flowers where five and ten fo much predominate, that per-

haps the order in queflion might be, without mifchief, abo-
lifhed.

ENDECERES.of e»V.x, eleven, in the Naval Architec-

ture of the Ancients, a word ufed to exprefs a galley which
had eleven feries or tires of rowers. Thofe with two or

three tires were very much in life among the ancients, and
from thofe to fuch as had five or fix tires. Thofe of nine

tires were fometimes ufed, but it was very feldom ; and
thofe of eleven, fifteen, and fo on, were rather for ftate,

than fervice. We read of them carried fo high as to con-

tain twenty, thirty, and forty rows of oars. One of this

larged fort was built for Philopatcr, which required four
thoufand men.

ENDEIXI3, E:J;i|i:, in Antiquity, an action brought
againft fuch as affected any place or tiling, of which they
were incapable by law. Pott. Archseol. Graec. lib. i. cap.

23. torn. i. p. 125.

ENDELAVE.in Geography, a fmall ifland of Denmark;
eight miles N. of Funen.

ENDEMIC, or Endemial, Difeafes, from :., in, and
h.fio:, a nation, or people, are thole difeafes which occur
among the inhabitants of a particular region or place, in

confequence of certain circnniflances belonging to it, and
not arifing from contagion, or any other general caufe.

Thus agues, or intermittent and remittent fevers, which
are occafioned by the miafms of niarfhy ground, are endemic
in low countries : thejfoitr'e, or bronchocele, connected with
that peculiar intellectual imbecility, which characterizes the

CRETIN, is endemic among the Alps, where its origin has

been erroncoufly afcribed to the life of fnow-water : the
colic, Colica Pidonum, is endemic in the cyder-counties,

efpecially in Devonshire : the bilious remittent fever, or
yellow fiver, is endemic in the Weil India ifbnds ; and fo

forth. In all thefe inllances, fome local caufe obvioufly ex-
ids, which produces the difeafe in the refpective diflricts;

the difeafe belongs to the didricts, therefore, and affects

thofe who refide there, but extends no farther. Whereat
S.a un
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an efid.mic difcafe is produced, or at lead propagated
among the penple, in confequence of fome general caulc

;

is contagion, lamine, or, perhaps, fome change iii the con-
dition ot the atmofphere at lai

Hence the diftincrion between endemic and epidemic
ddeafes isobvioufly of great importance, For, in both cafe6,

murh more beneficial porpofes may be accomplifhed in the
ray oi pre\ ..tn.n, than in that of cure. Bit the preven-
tion of d.leafcs depends altogethi r upon a knowledge of their

caufes, which mould therefore be accurst iv investigated,

whenever they prevail cxiciifively. If a difcafe is endemic, i.e.

o;igi:iates in fome local eaufe, (from marlli effluvia, for in-

stance;) it may attack the fame perfon again and again, while
he remains in the fame foliation ; hut he infallibly efcapes it

by removing hie refidence ; or the inhabitants of the diftrict

may be all defended from it;
- attacks by draining the marlhy

ground, whence the miafmata iffue. Thu» we are told by
writers on the difeafes of armies, that the diforders which
anfe from the foul ground of camps, are readily made to
difappeav by removfflg but a few hundred yards from the
fituation which they previously occupied. And of the
beneficial effects of attention to the local caufes of endemic
difeal : , we have a Itriking example in the changes, which
have occurred in London, in refpeifl to the difeafes of its

inhabitants. In the time of Sydenham and Morton, viz.

in the latter half of the feventeenth century, remittent and
intermittent fevers were generally prevalent to a great ex-
tent, in the autumnal feafon, and were often extremely fatal

to the inhabitants of the metropolis ; and the bills of mor-
tality (hew, that formerly the dyfenterv, which almoft con-
ftantly appears in the fame places and feafons as the remit-
tent fever, was annually fatal to great numbers. But of
late years thefe difeafes have almolt entirely difappeared

;

iqtermittents occurring onlv occafionally after wet feafons,

in thofe people who have vifited the fenny counties during
the harveft ; and dyfenterv fometimes prevailing, in a mild
way, in thole feafons only when the heat has been unufually
great. This exerrption, which London now enjoys from
thofe endemic difeafes, is chiefly to be afcribed to the im-
provements that have been made in the pavement, drains, and
fewers, and the attention that is paid to cleaning and fup-
plying with water the feveral parts of the town. In fome
towns where thefe precautions are neglected, the remittent

fever is ltill fou.id at times to commit great ravages It is

probable that the fever, which proved fo fatal in Phila-

delphia, in the year 1793, was of this kind, and produced
from the caufes juit mentioned. (See Rufh's Obfervations
on the Fever of Philad. 1799. Dr. Miller's Report, New
York, 1806.)

Some writers confine the term endemic to thofe difeafes

which are constantly preient in certain districts, at all times

and feafons, fuch as the goitre of the Alps ; and call thofe

epidemic, which are the product of certain feafons, although
originating in a local caufe, as the autumnal intermittent and
remittent fevers of fenny and hot countries. See Epidemic.
ENDENA, in Geography, a town of Italy, in the Ber-

gamafco ; feven miles N. of Bergamo.
ENDENTED, Dented, or Indented, in Heraldry.

See Indented.
Endented is alfo applied to a fefs or pale, and other

triangular pieces, when divided alternately between two
different colours. Coupe, or endented with or and azure.

ENDER, in Geography, a town of Italy, in the Berga-
mafco ; 1 2 miles N.E. of Bergamo.—Alfo, a ri<rer of Scot-
land, which runs into the Garry, feven miles \\~ . of Blair-

Athol, in Perthfhire.

ENDERSTORF, a town of Stlefia, in the principality
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ofNeyfze; 3^ miles, S. of Ziegenhals.—Alfo, a town in

the fame country and principality
; 35 miles S.AV. of

Grotkau.

ENDESIS, from a and ';*, / bind, a word ufed by Hip-
pocrates to exprefs that part of the foot where the boaci

of the tibia end, and which is- connected by ligaments to

the ankle.

ENDEW, in Falconry, is faid of a hawk that digefts her

meat fo well, that fhe not only difcharges her gorge >.

but even cleanles her pannel.

ENDIAN, in Geography, a town of Perfia in the pro-

vince of Chufillan ; 153 miles S.S.E. of Sufa.

ENDICA, a word ufed by the alchemifU for the feces

which fublide to the bottom of the vefTels in infusions : I >

fome of wliich they attribute great virtues.

END-Joints, in Mining, otherwife called cutlers, ii

coal-mining, are the fhorter of the natural joints or upright

partings of any meafure or Itratum ; the longer of 1:

joints being called Back:, S/ines, face or length v..

or partings : for it fcldom happens in any quarry or work,
that the face-joints are not much laager than the e:.J or

crofs-joints.

ENDINGEN, in Geography, a town of Germany, in-

Auftrian Swabia ; feven miles N.W. of Fribourg.

ENDINGS of Strata, in Geology, Signify the edges

of the ftrata, in their greateft advance towards the north

weft, or in the direction of their general rif;, according to

the obfervations of Mr. William Smith and his followers;

by whom it has been obferved, in all the eaftern parts of
England, that the ftrata end fucceflively towards the N.W.
generally with a fingered or digitated outline, in fome, in

places running out for miles in ridges, beyond the general

range of the edge or limit of the itratum : the more recent

obfervations in Derbyshire, at Chclmefton-low, forinftance,

and other projecting points of ftrata in that denudaled dif-

trict, (hew, however, the neceffity of a careful attention to

the fingered or projecting points of ftrata, and to other con-

current circumftances, before fuch fingerings alone are ad-

mitted as proofs of the ending of a ftratum, rather than as

part of the edge of a denudated tract, on the oppofite- fide of

which the fame ftratum is to be found again, either on the

furface, or abruptly funk beneath it by a fault, and upper
meafures occupy that furface. See Denudation, a:.d

Concentricity of Strata.

ENDITEMENT, or Indictment, in Common Law
See Indictment.
ENDIVE, in Gardening, the common name of an efcu-

lent plant which is well known in garden culture. There are

different varieties of it, but that which is perfectly curled,

is the moft ufeful for culinary purpofes. See Cichorium.
LNDIVIA, in Botany, Cichorium Endivia of Linnaeus,

the garden endive. Ambrofini derives the word from edendo,

eating, becaufe the plant is fo grateful to the palate. It

appears to us rather a corruption of one of its old names
Entyba, or Intuba.

ENDIVIA MAt.isA,ihe/ea-endive, in Natural Hi/lory,

the name of a fpecies of fea plant, or inarine fubitar.ee,

defcribed by count Marfigli. There are two fpecies of it,

the one having broad and jagged leaves, refembling thofe

of the vine, the other much narrower. This laft kind
grows on ftones, fhells, pieces of wood, or any other fub-

ftances, accidentally found at the bottom of the fea. It

fcldom grows in very deep water, and thrives beft in places

where the fea is calm and quiet. It is of a dufky greenifh

colour, variegated in fome places with yellow. It exao

refembles the fhape of the endive common in our gardens,

and its leaves are cut and fringed in the fame manner

;

but
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but they arc of fo lender a ["ubftance, that a flight touch

deftroys them ; they are indeed tenderer and more delicate

than thofe of any other known plant, either of the fea or

land. When tills fubftance is examined by the mierolcope,

it» furfaee is found to be compoied of a great number of

eminences and cavities, or little holes, between and among
them ; and when the leaves are cut tranfverfely, there are

feeii a great number of glandules in them. Marfigli, Hill,

(le la Mer, p. 72. See Corallines.
ENDLESS Rolls, and Screw, See the Subltantives.

ENDOCARPON, in Botany, from »$<», within, and

r.xf-o;, fruit, alluding to the receptacle of the feeds being

deeply imbedded in the fubltance of the leaf, or rather

frond. Hcdw. Crypt, v. 2. 56. t. 20. f. A. Ach. Prod.

140. Meth. 125. (Lichen; Zoega I (land. 15. Dicks.

Crypt. fafc. 2. 22. With, v. 4. 52. Sm. Engl. Bot. v. 9.

C95, &c.) Oafs and order, Cryptogamla Al»<r. Nat. Ord.

l.uhtncs.

Gen. Ch. Frond cartilaginous, rigid, rounded, peltate,

deprefled ; naked beneath. Receptacles immerfed in the

fubltance of the frond, globofe ; their edges a little protu-

berant ; their concave di(k lodging the feeds in vertical

Cells, and at length expanded and dilplaveri.

Efl. Ch. Receptacles immerfed, globofe, concave, in

which the ieeds are imbedded.

This genus is, perhaps, more judicioufly than moil fepa-

rated from the great genus or family of Lichen, by Hedvvig,

followed by the accurate Dr. Aeharius. The only queilion

is whether Verrucarla ought not to be joined with it, as

differing not at all in the parts of fructification, though
its frond is a cruft inftead of a leaf, jult as his various

Parmellee differ, even more widely, among themfelves.

Several fpecies of Endocarpon are figured in Engl. Bot.

t. 593—595. 1512. 169S. 1866. 2012, and 2013. They
are fmall roundifh or angular plants, commonly growing
clofely pre fled to the earth or ftone, of a grey or olive hue,

their fructification appearing like little black dots over the

lurface.

ENDOR, in Ancient Geography, a town of.Tudea,in

the half-tribe of Mauaffeh, on this fide Jordan, according

to the book of Jofhua. Eufebius places it four miles S.

from mount Tabor, near Nairn, is the way to Scythopolis.

Eh dor, Witch of. See Witch of Endor.
ENDORSE, in Heraldry, an ordinary, containing the

eighth part of a pale.

This, Leigh fays, is never ufed but when a pale is be-

tween two fuch : though others hold, that an endorfe rr.av

be borne between birds, fifties, beads, &c. Sir J. Feme
adds, that it (hews the fame coat has been fometimes two
coats, and afterwards conjoined within one efcutcheon,

for fome myflery of arms. He bears azure an endorfe

urgent.

ENDORSED, Endosse', is where things are borne

back to back.

ENDORSEMENT, of in and dorfum, bad, is par-

ticularly ufed, in Commerce, for a writing on the hack of a

bill of exchange by the proprietor or bearer, either thereby

to transfer it to fome other, or to render it payable to the

order of fome other, or elfe to ferve for an acquittance or

receipt. See Exchange.
The endorfement is only the name of the proprietor, or

endorfcr. Note, when the endorfement of a bill of ex-

change it to render it payable to another, it is called an

order.

To an order it is ncceflary the endorfement be dated,

and contain the name of him who paid the value thereof

;

in which cafe, the bill belongs to the perfon with whole
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name the order is filed, without any other tradition: without'
tlide conditions, the bill is judged to belong to the perfon
wl.o eudorled it. The bearer ora bill of exchange pmtefted
has a remedy againft the endorfers for the payment of the
re change of the places where the bill was negociated by
their order. In cafe a bill or note is refilled to be paid, &c.
the bearer has a remedy agiinlt any one of the endorfers,

where there are feveral. See Bill.
ENDORSING, 01 Indorsing, in Latu, implies the

writing on the back fide of a deed, iullntineiit, &c. fomc-
thing relating to the matters contained therein.

ENDOSIS, E»SoiT»f, of -v and SiJajii, I give, in the Me-
dical Writings of the /indents, a word ufed to exprefs a

remiffion of any kind, as when a tumour, inflammation, or
hardnefs of any part, becomes lei's violent; and when the
patient becomes eafier, after the exacerbations in fevers of
the continual kind, and after fits of the intermittent.

ENDOWMENT, or Indowment, the giving or affign-

ing of a dower to a woman. See Dower.
The word is alio ufed figuratively, for the fetting forth

or ferving a fu-fficient portion for a vicar, towards his

perpetual maintenance, when the benefice is appropriated
;

whence fuch a vicarage is called a vicarage endowed.
ENDRACHIUM, in Botany, Juff. 133, fee Thou-

inia. The name is barbarous, corrupted from the Mada-
gafcar word Endrach, under which it occurs in Lamarck's
Encycl. v. 2. 356, who neverthelefs calls the genus Hum-
hertla, following Commerlon. See Lamarck's plates, t. 103.
Dr. Smith named it Th uinia, and is followed by Schreber,
Willdenow, and Martyn.
ENDRAPA, in Ancient Geography, a town of Afia, in

Melopotamia, fituated on the left bank of the Euphrates.
ENDSCHUTZ, in Geography, a town of Germany, in

the circle of Upper Saxony, and circls of Neuftadt ; 4
miles E.N.E of Weyda.
ENDYMATIA, in Antiquity, a kind' of dance ufed

among the Greeks, performed in Arcadia, to the found of
certain airs compofed for the flute.

ENEDA, in Geography, a town of Switzerland, in the

canton of Glaris ; 2 miles E. uf Claris.

ENELIAXIS, K»>i?.ia|»f( or rather Enyaliaxis, EyUKXtaft;,.

in Antiquity, a feltival in honour of Enyalius, whom fome
will have to be the fame with Mars, others only one of his

miniilers. Pott. Archseol. Gncc. lib. ii. cap. 20. torn. i.

P- 394-
ENEMA, of innfjii, I put in, in Medicine, denotes a

cl) iter. See Clyster.
'ENEMY. See A lien.

ENEOREMA, of ncuftufj lift up, is ufed by -ancient

medical writers for thofe parts of the urine which float

about in the middle refembling a cloud, formed, accord-

ing to Boerhaave, principally of muriatic fait. Comm.
I. .(lit. ij 3H2.

ENEOS, of e» and'at/*, I cry, a word ufed by the an-

cient writers in Medicine, for a perfon born deaf, or unable

to perform the common offices of life, for want of any of
the principal organs.

ENERGETICAL Bodies or Particles, are fuch as are

eminently active, and which produce manifeft operations of

various natures, according to the various circumftances and
motions of fuch bodies or particles.

ENERGICI, in EccliJiiiJIical Hi/lory, an appellation

given to certain difciples of Calvin and Melandthon, of the

iixtccnth century, becaule they held the Eucharilt'was the

energy and virtue of Jcfus Chrilt ; not his real body, nor a

representation thereof.

ENERGUMENUS, Enpycwfiivcf, a term fometimes ufed'

2 by
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by divines and fchoolmcn, to fignify a peifon poffeffed with

a devil, or an evil fpirit.

The word is formed from the Greek, ntfyvficu, to he

7, worked, of (., and !f>o», opus.

Though Papias fays, the Energumeni were fuch as coun-

terfeited the adlions of the devil, performing things which
itemed Supernatural. The council of Orange debars, or

the Energumeni of the functions of the prielthood.

bee Demoniac.
ENERGY, in Elocution, a mode of delivery applicable

to particular paffages of a dilcourfe that are meant to be

rendered particularly impreffive ;md operative upon the feel-

ings and convictions; like emotion, if not too frequently

appealed to, or too extravagantly exerted, it has a great

v ndencj to dcmonflrate the Sincerity and real earoeftneSg of

the Speaker ; which is always one of the indifpeniible requi-

sites for the conviction of the hearer. In declamation it

Should be manifefted alike in the enunciation, the tones

of the voice (which mould be firm and fervid), and in the

gefticulation. It is this quality in the fpeaker that feems to

have been designated by Demoflhenes as the firil, fecund,

and third reqnilite of an orator. Action {Et;fyiia, the Latin

aS\o,\ not being confined in Signification to the mere motion

of the limbs, but to the entire and reciprocal exertion of

the mental and organic faculties of the fpeaker, the co-ope-

rative energy of thought, language, enunciation, tone, look,

gellure, and deportment. " Et actio oratoris pronunciatio ac

gcltus, & ipfa adeo adminiftratio cauflx." Cic. in Orat. c. j 7.

" Oratorical action is pronunciation and gefture ; hence the

very delivery of the fubject." " Eft actio quafi corporis

quaedam eloquentia, cum conltet e voce et niotu." Onmtil.

Q. 3. " Action is, as it were, a certain eloquence oi the

bqdy, confiding in voice and motion." See alfo Gefner's

Thefaurus in voc. actio.

Energy, in Painting or Sculpture, may be divided into

two parts, viz. energy of thought, and energy of exe-

cution.

The former ennfifts in deeply investigating the nature and

intereft of a Subject, and Selecting that mod impreffive and

decifive moment for reprcfentation (and alfo the mode of

doing it) which fliall convey to the imagination of the be-

holder with the greateft intered, either its hiflory or its

moral.

The latter confifts in that fame active, animated fpirit,

being accompanied by the power of difplaying the repre-

sentation of that Selection, either on marble or on canvas,

with force, with freedom, and precifion; without labouring,

at leafl without leaving the appearance of labour, in endea-

vouring to obtain its expreflion.

The comparifon of two artifts who in their works have

each respectively exhibited the poffeffion of thefe two qua-

lities in the higheft degree, will bed illuftrate our meaning.

Raphael's works are full of energy of thought. Thofe
of Tritoretto of energy of execution.

The former always fixes upon that precife moment of

time in a (lory which is mod favourable for relating it with

fuccels; and is Sure to intereft by the force and truth with

which he unfolds the circumftances of it. He fometimes

even, and that with the greateft propriety, goes farther than

the mere relation of the particular fubject ; he accompanies

and illuftrates it by allufions to antecedent and SubSequent

events connected with it ; as in the cartoon of the death of

Ananias.

In that picture, Some of the difciples on the right of St.

Peter are ftill engaged in distributing alms, not yet having

obfervedthe inftantaneous punilhment indicated by Almighty
vengeance on the guilty Sinner; we are thus unaffectedly
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informed of the object for which the apoftlcs arc affembled,

and how they were engaged previoufly to the time of the

immediate fubject. of the work, and we are led as Simply to

underftaud Somewhat of that which followed, by the in-

troduction of the figure oS Sapphira ; who advances on the

oppofite fide, intent upon counting the money Ihe may be

Suppofed prupofing either to give to the fund devoted to

charity, or to withhold, that (lie might gratify her own, and

her now dying hufband's avarice ; whole Sate, of which (he

appears to be altogether unapprised, lo nearly awaited hcr-

Self, for her defign of committing the crime for which he

was fo awfully ptinilhed.

Thus we fee, that no part of the intereft of the fubject

efcaped the active energy of the mind of Raphael, and many
others of his works would as well illuftrate his great abili'y

in this point of the art ; e.g. the cartoon ot St. Paul preach-

ing at Athens, but iu neither of thefe noble works is there

much energy of execution : that was the forte ot Tintoretto.

He Seldom (topped to think correctly and refinedly upon
his fubject. He rarely pourtrays the paffions with truth in

the countenances of his figures, or gives his ftory intereft on
the mind ; except by the aftonifhing freedom, force, and fire

of his pencil in the execution, where it appears to have

moved with the utmoft rapidity ; the canvas trembles under

it. His vigour in colour equals the (kill oShis workmanlhip;

and thefe united, the obferver forgets the want of more
valuable beauties. The (kill of the matter Strikes more
than the work itfelf. His execution well def-rves the ap-

pellation bellowed upon it by the Cirracci, " II terribile

maniera del Tintoretto." It ftill remains a defideratu/n in

art to fee it united with elegance of defign ; with Seeling,

and truth in thought, and expreffion.

In fculpture the author of the Eaocoon has effected their

union. We may, therefore, hope its Sifter art may Sometime
arrive at an equal degree oS perfection. But there are fo

many more points of difficulty to overcome in painting than

in fculpture, that he muft be almoft Super-humau who ef-

fects it.

Many will rather vvifh that Michael Angelo had been in-

ftanced as poffeffing energy of thought in preference to

Raphael ; and juftly he might have been hailed as a wonderful

model of it, as he alfo was to a contiderable degree in the

other acceptation oS the word, viz. in execution. But his

energy is lefs underitood than that oS Raphael ; and is oS a leSs

valuable kind; as it not unSrequently renders his figures enig-

matic, and nature is loft in art. Raphael comes equally

with him, home to his Subject ; and can Scarcely ever be
miSunderltood. Hence, thereSore, we think ourfelves juf-

tified in prefenting the latter to the attention of our readers

rather than the former; not as willing to depreciate Michael
Angelo; but becaufe we conceive, that while the consider-

ation of his energetic powers may invigorate the ftudent,

it may divert his mind from truth, and lead hirn to bombaft
and affectation ; which the contemplation of the works of
Raphael never can do, unlefs he be of amoft perverfe ftamp

of nature indeed. If energy of thought may be faid to be
characterized by thofe ftrong workings of the imagination

alone, which produce the reprcfentation of the molt extra-

ordinary and powerful actions of the human body, with

bold fore-fhortenings and ftrong expreffions ; then M. Angelo
claims by far the higheft place, but we do not conceive that

to be the belt criterion for judgment on this point. He
who fees cleared, and while he gives it powerfully, mod
juftly and beautifully illuftrates his fubject, muft furely have
as fully and warmly conceived the nature of it ; as he, who,
mixing the extravagance of enthufiafm with his energies,

permits his mlud to run wild upon it ; and throws upon his

4 caavM
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•antas figures which rather confine than exemplify, and draw

the attention of the obferver from tile fubjeel to the painter.

This enthufiafm, we think, does characterize in a great mea-

fure the wonderful works of M. Angelo ; whilfl Raphael's

mind, though full of energy, is pure, and going to the ex-

treme of indulgence in his fubjett, ilill keeps within its

bounds.

ENERVATING, theaa of deftroying the force, ufe,

or office of the nerves, either by cutting them, by weaken-

ing them with debauchery, or by fome other violence.

Excefs of wine, and other ftrong, hot, fpirituous li-

quors, enervate or weaken the nerves. When they would

render a horfe ufelefs, they enervate him, or cut his

nerves.

Enervating, is particularly ufed in the Manege, for

the cutting two tendons on the iide of a horfe's head, under

the eyes, which meet on the tip of the nofe ; they thus ener-

vate horfes, to make their heads fmalkand lean.

The word is alfo ufed figuratively. It is no fmall artifice

in difputing, to be able to enervate and extenuate the alle-

gations of one's antagonift. This author has a weak ener-

vate ftyle. See Nerve.
ENERVATION, a term in the Ancient Anatomy, ap-

plied to the tendons of the redli, or ftraight mufcles of the

abdomen.
The fibres of the re£li of the abdomen do not go from

one extreme of themufclesto the other, but are interfered

by feveral nervous places, called by the ancients enervations,

though they be real tendons.

Their number is not alike in all ; fome having three,

others four, See.

ENERVE, Folium, in Botany, a leaf deftitute of ribs

and nerves. See Leaf, and Costatum Folium.
ENFANS Perdus, a French phrafe, tiled in war to

fignify the foldiers who march at the head of a body of

forces appointed to fuflain them, in order to begin an at-

tack, make an aflault, or force a poft.

The word literally imports lojl children, on account of

the imminent danger they are expofed to.

In Englifli, they are called the forlorn, or forlorn hope.

At prefent, the grenadiers ufually begin fuch attacks.

ENFIELD, William, in Biography, was born at

Sudbury in the year 1741, and educated for the miniflry

among the Proteflant diffenters at the academy at Daventry,

where he diflinguifhed himfelf by the polifh of his early com-
pofitions. He was firil fettled as miniller with the congre-

gation at Benn's garden, Liverpool; this was in the year

1763; and, in 1770, he became refident tutor and lec-

turer in the belles-lettres in the academy at WarringtoQ.

He fhortly after qualified himfelf as mathematical tutor, and

in that character publifhed " The Inllitutcs of Natural

Philofophy," in quarto. A new edition of this work was
publifhed after the doftor's death, with confiderable addi-

tions, and an introduction to the modern doclrines and dif-

coveries in chemiflry. It may be reckoned one of the bell

popular introductions to Natural and Experimental philofo-

phy. During his labours at Warrington, which were highly

prized, the univerfity of Edinburgh conferred upon him

the title cfdoftor of laws. In the year 1785, he removed

to Norwich, and became pn!W of the congregation of dif-

fenters in that place. With the duties of this office, he fuc-

cefsfully employed himfelf in various literary undertakings,

among which was the laborious talk of tranflating and

abridging " Brucker's Hiflory of Philofophy," a work to

which we have frequent occafion to refer in the courfe of

our own invcfligations of the learning of ancient times.

Thai abridgment was publifhed in two vols. 4to. in 1791,

ENF
and "probably," fays his friend and biographer, Dr. Aikin,
" the tenets of the different te&t of philofophers were never
before difplayed with fomuch elegance and perfpicuity. It

was, indeed, his peculiar talent to exprefs the ideas of other
men to the greatell advantage. His language, chafle, clear,

correct, and free from all affectation, is one of the belt fpe-
cimens of that middle ftyle which is fitted for all topics,

and he communicates to his reader all that clearnefs of idea

which reigned in his own mind. Thefe qualities, together
with the candour and moderation which made part of his

very conflitution, efpecially fitted him for the office of lite-

rary criticifm, and he was long an affociate in one of the
moil refpeclable of the periodical journals." He died No-
vember 3d, 1797, in the 57th year of his age, generally

beloved and lamented. In every relation of life, the bener
volence of a kind heart difplayed itfelf in the mod engaging
features. He publifhed " Sermons," " Family Prayers,"
and " The Preacher's Directory." Plis compilations, en.

titled " The Speaker," and " Exercifes in Elocution," are

perhaps the mod popular works in our language, and they
unqueftionably merit the patronage which they have had,
and continue to have. After his death three volumes of
his fermons were publifhed by fubfeription, and the nume-
rous friends who patronized this work, will prove the at-

tachment which he had inlpired. Gen. Biog.

Enfield, in Geography, a town and parifh in the
hundred of Edmonton, and county of Middlefex, England,
is iltuated nine miles from London, and contained, according
to the late return to parliament, 926 houfes, inhabited by
5SS1 perfons.

It is ftyled in ancient records Enfen, or Infen, from its-

fenny foil, which is now, however, converted into good
land, by draining, Sec. The parifh is very extenfive, the
town itfelf being but a fmall part of what bears the name of
Enfield. The parifh church is an ancient ftru&ure, and
has been recently repaired. Here are a good free fchool,

and two meeting-houfes for diffenters. Part of an ancient

royal palace Hill remains, where Edward VI. is faid to have
reiided, and where queen Elizabeth kept her court in the
early part of her reign. One of the rooms appears in its

original Hate, with oak pannels, and a richly ornamented
ceiling: the chimney-piece is of admirable workmanfhip»
and decorated with the arms of England and France quar-

tered. The palace was alienated from the crown by
Charles I. and has ever fince been private property. In
1670 it was taken by Mr. Uvedale, mafter of the grammar-
fchool, who, being attached to botanical {Indies, planted in

the garden a cedar of Libanus, which, in 1793, nv:.»fuivd

twelve feet in girth, three from the ground. The town
had formerly a good market, which is fallen into difufe. In
the fuburbs are a number of boarding-fchuols, and feveral

elegant villas. Enfield was heretofore much celebrated for

its Chafe, which comprized a large trail: of woodland, well

{locked with deer; but during the civil <.var it was {tripped

both of game and timber, and let out into fmall farms: after

the refloration it was again laid open, woods planted, and
filled with deer. In 177^ it was diiafforefled by a& of par-
liament; parcels were allotted to different parifh.es, and the

remainder fold. A part was bought by Dr. Jebb, who hav-

ing fucccfsfully attended the duke of Gloucefler at Trent,,

the king,on conferring the dignityof baronet on him, gave the

name of Trent-place to the villa Which he had created here.

South Lodge, alfo on the chafe, was the favourite retirement

of the late earl of Chatham. Eafl Lodge was the hunting

feat of Charles I.

In this parifh, at a place called " Four-tree hill," or

Forty-hill, the late Richard Cough, efq. had a feat,

where
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nary lficQ. S. .me account of

eminent topographer and antiquary will be given in a lubfe-

quent part of tiiis work. Lyfon's Environs of London,

vol. ii.

EvrrEUB, a townfliip of America, in Hartford county,

-.ecticiit.on the rail baokof Connecticut rivcr.oppofite to

Suffield,and bounded on the north by the MafJachufett'i

led in if 81. In 1769 it contained 214 Englifh families.

In the town are two congregational churches, and a meeting-

houfe for the feet called Shakers. The town t, and

contains 1761 inhabitants; 18 miles N. of Hartford.

—

Alfo, a towofhip in Grafton county, New Hampshire, about

II miles S.E. of Dartmouth college; incorporated in 1761,

and contaiuing 1121 inhabitants.

ENFILA DE, a French term, fometimes uftd in Englifh,

fignifyiiigaferies or continuation of feveral thi

as it were, in the fame thread or line; as an enfilade of

.rooms, of doors, of buildings, Sec.

The word is formed of the French verb, enfiler, to

firing a thing, which is compounded of en, in, andJ?/, of

flum, thread; q. d. a thread or ftring of any thing.

Enfilade, in Military Matters, relates to a certain

mode of acting upon the defenders of lines, redoubts, but-

teries, &C. thereby counteracting the impediments lli

in the way of a direct fire. To explain this, it is necel-

fary to obferve, that defences may be attacked in three

modes; viz. direB, that is, by a refponfive fire in front, or,

at leaft, fo little obliqued as to come under the general ac-

ceptation of what the French engineers term fjhant. or,

plunging : this fire is commonly at right angles with the

line of defence to be battered : when the fire is much ob-

liqued, it is faid to be razaitt, or grazing. The fecond

• mode of attack if by reverfe; that is, where the batteries

of the befiegers can be fo directed as to command the in-

terior of the rampart, and thus render it impoflible for the

.defenders to remain at their guns. This mode generally

relates to an angle of at leaft fifteen degrees from the line of

the defence in queftion, but may extend to any angle up to

go" ; remarking, however, that the more direct the fire

may be in reverfe, the lefs execution will be done, becaufe

the fhot can only ilrike one particular object. The third

mode is by evflaJe, and is always the moft deftructive, efpe-

cially if the guns of the enfilading battery can be brought

to bear at a right angle with the direction of the battery to

be enfiladed. When this cannot be effected, it is neceffary

to make a fmall angle in reverfe, the lefs the better,

thereby to throw the fhots along the interior of the para-

pets, and to take the whole in flank. Some fortreffes are

unavoidably fo fituated as to have one, or perhaps two bat-

teries expofed to a very diftant enfilade. Such a defect is

of the utmoft importance, and cannot be radically over-

come ; for we fometimes fee fome hill, or what is worfe,

fome Ihifting fand, which cannot poffibly be either removed

or occupied, but which affords both a command, and a

lodgment in fecurity from the fire of the place. Although

this is affuredly an immenfe drawback on the ftrength of the

Works, it is neverthelefs in fome filiations of little moment;

for inftance, where it is neceffay to retain a fmall force for

the purpofe only of preventing an enemy from landing at

the only acceffihle fpot upon a long range of coaft, prefent-

ing in every other part fuch natural obitacles as annihilate

all apprehenfions of invafion. In fuch place the furround-

ing eminences are of no moment ; or if they were, mult

rather be considered as offering advantages, and the means

of rendering the place untenable to the enemy, fliould they

fuccecd in carrying the works.

Speaking generally, however, a fortrefs that can be en-

1. N F

I with tolerable fafety to the befiegers muft be un-

tenable; becaufe it is impoffible to devife ef -am

forremedying the evil. 1 1 , we may raife large cpatile-

nr. u'.s, orbuttreffes of foil, mafonry, &c. for the purpofe of

ting the enemy's ftot from rang the rampart;

but, in mull i- • here enfilades can be made, thefe

epaulements would require to be carri-d to fuch an immenfe

height, as muft, in a meafu're, d ;he other defences;

in fome inftano rem advao-

f
he able to

a lodgro are very

liable to be deftrove ar and howitzer batteries, or

as mode of parryin
;

with

much propriety, been of late years defignatcd by the French

eers a defilade, a term peculiarly eJtprcffive of tlic in-

: the purpofe of

preve
'

filaded. It muft not be

ot, that the approach I be carefully

ilade from

fome of tbe defences. Thatevili , howe> h avoided;

and if, t 1 , ranee or 1 to take

place, may be inftantly correct 1. a^ the befiegers have, on

alinotl all occafions, an for alteration, and can

adopt a variety of meafures totally unattainable to thofe

within the fqrtrefs.

Where a work i6 carried over a rifmg ground, it is gene-

rally very difficult to render the interior of the batteries

fafe from either reverfe or enfilade. The bed mode is to

carry them up the afcent en efcalier, that is, by fhort levels,

each perhaps capable of mounting four or five guns, aid

every fuch level being cut off from its neighbour below,

by a heavy epaulemeut, carried up hi;h enough to prevent

the befiegers from trundling their fhots along within the i»s-

rapet. The moft effectual method of cutting off enfilades

is to give the rampart fuch an augmentation of thicknefs as

may allow a free paffage for cannon, Sec. along the rear of

thofe in the embrafures, and to fill up the fpace; between

the latter with traverfet, carried to at leail ten feet in height.

Thefe traverfes are nothing more than regular maffes of

foil, properly turfed, or perhaps reveted with maionry,

placed at right angles with the parapet, and uniting there-

with : their thicknefs ought not to be lefs than te::

We muft here obferve, that with few exceptions, the enfi-

lade commonly takes place from the exterior flank of the bat-

tery; therefore that quarter fhould be chiefly attended to.

With this view it is found moft proper to conltmcl each tra-

verfe partly of mafonry, and partly of foil well gazoncd, (;. t.

turfed) or, if on emergency, firmly retained by Btfeines.

Sometimes fand bags will be found to anlwer for this part,

when the refidue of the thicknefs is completed with good
mafonry, at leaft four feet in fubflance. Where cotton, or

wool, or raw hides, are procurable, they will be found to

make admirable traverfes, if fuftained by a firm wall : t!

being placed neareft to the enfilading quarter, will, by their

elafticitv, completely deaden the force of the fhot, however

great their ealibres, and caufe them, if they fliould reach fo

far, to be weak and infignificant in their impreffion upon
the interior buttrefs of mafonry. It fhould feem, to per

unacquainted with the practice of defending places, that,

in confequence of the great rcfiftanee offered by lulid ma-
fonry to cannon-fhot, which will often bury therr.felves full

fifteen feet, or more, in ordinary foil, the traverfes fhouM
be contracted of mafonry only: this would, no doubt, pre-

fent great firmnefs in a contracted fpace ; but the incon-

ceivable deftruttion and difmay occafioned by the fplmters

knocked off by fhots that ftrike upon bricks or ftones, op-

pofes an infuperablc bar to what would otherwife prove a

moil
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•ioft valuable mode of conftruction ; fucli, indeed, as would

t many places abfolutely impregnable. This compels

lis to refort to fuch materials as are, in a great meafure, de-

void of fuch mifchiefs, of which turf is the heft.

It is generally confidered, that the enfilade is cut off by

placing travel fes at from fifteen to twenty toifes af under ;

but the latter dillance, (equal to forty yards,) is certainly

great : it would even be advifeable to bed the guns

i raverfes, as we have above (hewn, were it not that

fcj doing the battery muit be weakened, owing to the

i i! s occupied by fo many buttrefles. However, neceffity

and, generally fpeaking, locality, muft give laws for the con-

ion of inch impediments to the enfilades. It mult be

underllood, that the obnoxious battery may be very power-

ful; that is, it may not only mount heavy cannon, but may

he far more numerous than might at firft be fuppofed. To
un this, it muft be ftated that the moll deftructive en-

filade is that which ranges along the interior of a battery, at

about from two to fix feet within the parapet ; fince in that

tion it is fure to deftroy not only the defenders, but

even the cannon, dismounting them, and crufhing the gun-

ners, as well as caufing a variety of fpiinters to fcatter

among them, from the feveral parts of the wood and iron

'work. Sometimes, indeed, when the fnots touch upon the

cannons themfelves, the former, being of caft iron, and con-

fequently liable to (hiver when forcibly Struck, break into

numerous pieces, or even fracture the latter, fo as to render

them perfectly unferviceable.

If mots were to be fired at fuch an elevation as barely

to graze the creft, or fummit, of the parapet, they would

certainly prove moft deftructive to the defence flanked by

fuch a forcible fire; but this cannot be effected at (hort

diftances, fince, it is evident, the (hots would, at the moment

of touching the creft of the parapet, be nfcending, and that

too with fuch force as could not fail to impel them far over

every part of the fortrefs, and thus to prove completely un-

availing. This mode of enfilade, therefore, commonly takes

place where the cannon is not at leaft on a level with the

creft of the parapet, fo as to lend its fhot through it with

fufficient force to cut clean through, without being thrown

upwards into a new direction, and thus to plunge into the

more remote part of the defence. When the enfilade is

more diftantly (ituated, the fhots mav certainly be thrown

over the parapet as they are defcend'mg upon their long

range ; but this is very uncertain, and rarely does much
execution ; to be fure, when the (hots can be correctly

thrown, the havoc they create is dreadful.

The ufual mode of enfilading is by ricochet, that is, by
giving the piece, whether mortar, howitzer, or cannon, Inch

an elevation, and fuch a charge, as may caufe the (hot to

bound firft on the glacis, and then over the rampart into

the battery. This, our readers will perceive, is exactly on

the principle of " a three-quarter ball" at cricket ; which,

if it paffes over the wicket, makes feveral low bounds, or,

as they are technically termed, "lobs," in proceeding along

their courfe, until they come to a ftate of reft. So does a

caniion-fhot, after bounding over a rampart, keep lobbing,

rather more forcibly indeed than a cricket-ball, along the

terre pk-inc of the rampart. It will not be necefiary to ex-

patiate on the effects of this dreadful contrivance, they being

10 obvious, and fo completely fimilar to what is called

*' raking fore and aft," in naval warfare.

The moft powerful ricochet takes place at an angle under

ten degrees of elevation ; fifteen degrees are the utmoft that

are allowed, both becaufe the effect produced is lefs when
t tie elevation is encrealed, and the gun-carriage is propor-

tionally injured by the direction of the recoil deviating from

V0...XUI.

the horizontal, fo as to deprefs and drain the hinder pa 1

nt ill.' frame work; while, at the fame time, the wheel; are

lifted in the fore part, and return to the ground with undue

force. When mortars are ufed in ricochet firing, they are

commonly charged with a number of fhots, or of fhclli,

forming in the whole, what we may term, a round of grape

proportioned to the calibre of the piece. In batteries in-

tended folely for ricochet firing, the embrafures (hould have

their fuperior flope outwards, as feen at K in the plate;

whereby the enemy could not fire into it fo ealily as if the

embrafures were made in the ufual way : in fact, they could

not diftinguifh them, as the whole would be nearly folid,

much the fame as a mortar-battery. Where infantry or

cavalry are to be fired at in ricochet, the pieces muft not be

elevated more than three degrees, otherwife their greateft

effect would not be produced. Ships may hkewife be acted

upon by ricochet, if the fhots are caufed to ftrikethe water

at a depreffed (inftead of an elevated) angle of about four de-

grees, fo as to touch the furface at from two hundred to tw<_>

hundred and fifty yards from the battery. But this applies

only to particular cafes ; for if the veffel be remote, or that

any object is to be fired over, the fame angle of elevation may
be ufed, taking care fo to proportion the charge, that the

fhot may light upon the water at about two hundred yards

from the veffel, if fhe be large; but if fmall, the (hot mult

light nearer to her, in proportion to her want of bulk.

It was necefiary to fay thus much of ricochet firing, in

order to five a complete infight into the manner of enfilading

by means of fmall charges of powder. The reader will

likewife perceive that feveral guns may enfilade the fame

battery, in exactly the fame line, merely by caufing them to

be removed farther from the object of attack, the one be-

hind the other, only taking care that the parapet before each,

be fufficiently fubftantial to prevent accident to the other

batteries in its front, and caufing the more remote to charge

higher, in order that their (hot may be thrown fufficiently

far to make the firft bound in a proper manner, over the

epaulement of the defence to be enfiladed. We (hould ob-

ferve that the mode of enfilading before-mentioned, namely,

by grazing directly over the creft of the parapet, may be ex-

tended to remote works ; but unlefs they are manned for

action little damage will be done, as the belieged will rarely

fail to houfe their cannon, by pointing them towards the enfi-

lading-battery ; fo that they may be far lefs expofed than

when ftanding in their proper directions.

We (hall annex to this article, which we have dwelt

upon in deference to its importance in military affairs,

a few general principles, ift. That the defcending enfilade

is the moil destructive in long ranges. 2dly. That the ri-

cochet-enfilade is peculiarly adapted to fhort diftances.

3dly. That the angle (hould, if practicable, be kept under

ten degrees of elevation; the greater effect being generally in

proportion to the lefs deviation from the horizontal direction.

Athly. That the more direct the fire may be along the line,

or defence, to be enfiladed, the greater will be the damage

done thereto, provided it be within fuch a parallel with the

parapet as may fubjedt both the cannon and the gunners to its

range. 5thly. That if any angle is to be made with the line

to be enfiladed, a few degrees in reverie are better than even

half their number in advance; becaufe, though the former

may not Alike any object in its original courfe, the fhots

may, after having grazed againll the interior ofthe parapet,

gatouiUerc, &c. (till do confiderable damage ; and, even

though they fiiould not either difmount a cannon, or kill any

of the men on the battery, they muft tear the garon-revcte-

ment far more thau one of mafonry, which is often put ex-

teriorly, though not within : the latter would turn the (hots

'J' off.
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off, in nil probability, and caufe thorn to have only the effect

of a weak fire razartt. 6thly. It will be neceflary to afcertain

the thicknefsof the parapet behind which tltc enfilading (hots

are to trundle : in Common fortifications it may fnfficce to

comput , as nearly as may be practicable, upon about four

' i. , i 01 i

! it yards,) from the extremity of the fuperior

flopeofthe angle; but in places where the parapets are

made of mafonry, lefs will commonly be neceflary, f>r the

purpofe of (Inking fomewhere upon the line of platforms,

and of thereby dlfmounting the cannon. 7thly. Where
howitzers are ufed for the enfilade, the traverfes mull be

very numerous, to prevent the pieces of burden (hells from

fpreading to any extent. Bat, in fuch cafe, the traverfes

will not require fo much folidity, as if oppofed to heavy

fhots. Rthlv. Where a remote battery is to be enfiladed,

efpecially if the enfilade be diroft, that is, in a line with

the prolongation of fuch battery, great care mud be taken

to be exact in afcertaining its diilance from that part of the

defences which may be neareft to the enfilading party. This

may, in general, be done, with precilion, by means of two

long ladders placed face to face, and elevated during the

night, fo as to give a command of the works then in a (late

of actual oppofition; when the flafhes from their cannon

will prove a fufficient guide. This may, however, be done

with more precifion during the day time, though certainly

with more danger; but the operation being certain and

fpeedy, compensates for the ri(k. The enfilade on fuch oc-

cafion muft not be by ricochet, but by defcent. Tliofe

who are in front of the enfiladed battery, or nearly fo, will

fee the effects of the (hots, and can, by means of pre-con-

certed fignals, give information accordingly to the enfi-

laders.

The following references to the figures in Plate III. For-

tification, Jig, i , will explain more fully what has been faid.

Let A B be the face of a baftion, whofe faliant or flanked

angle, B, is battered in breach from C C. In fuch cafe,

the befieged muft make a very ftrong epaulement from B
to P, on the- adjoining face, to prevent the (hots from the

enfilading battery at D trundling upon the terre-pleine of

the face A B ; in aid of this refiftance, the traverfes, S,S,S,

muft likewife be thrown up. The battery at D being a

direct enfilade, that is, in the line of the face A B, is

highly dedruftive; while that at E, which is only 15° in

reverfe, is fa* lefs fo. It is indeed evident, that one cannon

at D would be more effectual than two at E ; unlefs the

foots from the latter (hould be thrown in fo as to fall upon

the neareft part of the interior of the parapet, as has been

already implied : they would then be capable of tearing

away the interior of the merlons, and of eaufing great num-

bers of fplinters, Sec. The battery at F is a direct-enfilade

of the face of the remote baftion H j but its tire muft not

be in ricochet, (as that could never reach its object,) but

by defcent. At i, an enfilading battery is (hewn in pro-

file, the cannon being funk, and the embrafure, K, having

an inverted flope, covering the cannon from the fire of the

battery at L. This (lope being only lo
:

, admits the fliots

from the cannon to afcend, by means of a fmall charge, in

a curve meeting the ground at N ; thence reafcending over

the face L. ( corresponding with B P in the upper figure,)

fo as to light again at O, upon the terre-pleine of the face

M, (here feen in reverfe, and correfponding with the in-

terior of A B in the upper-figure
;
) whence it will again

rife, and, if unimpeded, bound on in fuccefiively diminifh-

»ng curves, until its force be expended. The dotted line,

fiom the cannon I to O, on the baftion M, fhews the direct

or plunging enfilade by defcent, whlich is beft adapted to

cannon of a fmaller calibre ; the force of the foot being, in
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this in (lance, unabated by any bound ; as muft be the cafe

in ricochet, wherein, by ftriking at N, the impetus is con-

fidcrably diminifhed. This diminution will 1 r, in

proportion as the elevation of the cannon is increafed. As
ly dated, the enfilade of H from F will be of little

moment, unlefs the battery at H be in action ; but, as the

obliquity of the embrafures may enable the enfiladers at F
to aCt either in ricochet, or by defcent into the reverfe of

AC, or even of A B, there might be confiderable ad\

1 ; gained by fuch a pofition. It is proper to ftate, that

this does not appear to be generally practicable ; as the dif-

tance from C, C, (the main breaching ,) to F
mud render the latter rather infecure, and expofe it both to

the batteries of the place, and to the tallies of the garrifon :

it is therefort a merely as an illuftration of the terms

ufed in die expL lation of all that relates to enfilade. When
(hipping, or craft of any defcription, lie behind a mole, fo

as to be fecure from the direft lire of any battery, the

ricochet-enfilade may be adopted, cither by elevation, as

(hewn above ; or by depreffion, as from the cannon at P
directed downwards to O ; whence the (hots will bound
over the mole R, and tall among the veffels behind it.

This is occafioually done to deftrov veffels in a harbour, or

to enfilade fuch as may be actively employed in any attack ;

and thus to force them to a change of pofition, rather than

fuffer themfelves to be raked fore and aft with hot balls.

ENFILED, in Heraldry, is applied to a fword, on

which is placed the head of a man or beaft, or any other

charge.

ENFRANCHISEMENT, the incorporating any man
into a fociety or body politic. See Freedom and Fran-
chise.
Thus, he that by charter is made denizen of England,

is faid to be enfranchifed. The like is underftood of a per-

fon made a citizen of London, or other city or corporate

town ; becaufe he is thereby made partaker of the liberties

appertaining to the corporation whereof he is enfran-

chifed.

EN FRAPPANT, Fr., in Mufic, a term applied, in

beating time, to the fiift note of a bar.

ENGADINE, in Geography, one of the higheft vallies

of Switzerland, in the canton of the Grifons. It is di-

vided into the Upper and Lower Engadine. St. Martin's

bridge on the river Inn fepatates the Lower Engadine from

the Tyrol. The towns of this valley are lefs agreeable than

thofe of the upper one ; but the foil is uncommonly pro-

ductive. In fome places the roads are narrow and rocky,

and nature dilplays its wildeft fcenes. The river Inn is

often compreffed in a narrow deep channel : there are, how-

!

ever, a few fine plains, where fruits come fooner to ma-
turity than in the Upper Engadine, from which it is di-

vided by the Pont Aha.. The fituation of the upper valley

is much higher ; it has very long winters, and the air is

generally cold. In the midft of fummer, night frofts nip

the corn and fruits. The towns are agreeably fituated, and

moftly handfome, built of free-ftone, and painted white ;

even the barns are fine buildings. The river Inn flows

flowly in a larger bed ; there are feveral beautiful bridges

of a fingle arch thrown over it. Near the pretty town of
Sehoulz are fourteen fprings of mineral water of different

qualities. There are feveral manufactures, chiefly iron

works and founderies, in the Engadine, which give em-
ployment to a great number of its inhabitants, and an ap-

pearance of chearfulnefs and comfort to their habitations.

ENGAGE, To, when applied to Military or Naval*

Affairs, means to attack. Perhaps no circumftance inci-

dent to warfare requires more precaution, . or indeed more
iudfrment.
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Judgment! than that relating to the giving battle to nn

enemy. The general, or commander of any description,

who neglefts to provide againft thofe checks which arife,

often when leaft expected, or for following up any advan.

tage he may gain, efpecially if it be within the limits of his

anticipations, nnill be totally unqualified for fo relponfiblc

and fo important a fituation. We fpcak principally of pro-

lings in the field, where many alterations and much di-

verfity may be perpetually offering; for we confider the

manner in which battles on the ocean generally proceed,

and in which they almolt invariably terminate, to be fo pre-

eminent as to leave us only the opportunity of defcribing

them, (as wc (hall do under the head of Engagement,)
and to debar us, unlefs indeed we wifhed to incur the charge

of prefumption, from ftating when or how fingle fhips or

fleets fhould engage the enemy.

In the Crfl instance, it will be abfolutely neceffary for

the commander of an army to know, with precision, the

ftates of health, of dilcipline, of fatigue, of fupply, and of

competency in general, of every corps compofnig his army.

He mult be thoroughly informed as to the condition and

numbers of his cattle, of the amount of his provisions, and

of the manner in which the feveral corps, the cattle, and
the fupplies, are diftributed along his line. He muft have

a thorough knowledge of the numbers, the difpolition, the

fupplies, and the probable refources-, of the forces oppofed

to him ; as well as of the nature of their warfare, their

general habits, the ftrong pofts in their rear, the oppor-

tunities they may have of forming ambufcades, or of re-

treating to advantage ; and efpecially whether, in cafe of

fuccefs, he may be able to avail himlelf <jf thofe invaluable

opportunities which the valour and difcipline of his troops

may offer to his acceptance.

However confident a general may be of fuccefs, he muft

never lofe fight of the poffibility of a reverfe : in truth, it

is molt generally found, that where the beft preparations

are made againft difafter, the moft decided victories are ob-

tained. This is natural, both becaufe the whole of a line

feel infpirited by the reflection, that due provifion is made
for the worft ; and becaufe, where fuch arrangements are

carefully preconcerted, the appropriate remedy is prompt
for application, and the enemy are rendered unable to con-

tinue in that line of fucceffes, which, but for fuch apt op-

pofition to their momentary or local advantages, muft ine-

vitably be at thsir command.
Whenever we obferve that a commander courts the

opinions of thofe whof-* rank and experience may qualify

them to offer advice, we may confider it a moft fortunate

omen. The immortal Nclfon always difclofcd his plans,

ana opened his mind fully, to the admirals and captains un-

der his command : he folieitcd the correction of whatever

errors might have crept into his projects, and was eagerly

anxious that all fhould have a competent underftanding of

his intentions. This ought ever to be the ftudy of a com-
mander; clfe, fhould he fall, or fhould unforefeen accidents

occur in any part of his line, 1m fuceeflbr, ; well as his

fiibordinatet, muft be totally at a Iofs either to continue

victorious, or to arreft the progrefs of the enemy.

But perhaps the moft cii'ential point may be for a com-
mander to afcertain how far his troops are well difpofed to

caufe ; whether they proceed to engage with alacrity

and zeal; and whether they have an entire confidence in the

courage and abilities of their leaders. This part of the fub-

Jefl is fometimes overlooked, until it is too late to be re-

d; and the moment of is the moment of
ti afon, or of cowardice. It is true, the Britifh army may

. an exemption from thefe ungovernable mifchiefs ; but
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no commander fhould be indifferent to m.-.tt^rs which are

within th of poffibility, and which may often be
avoided by a little courtefy, or by fome well directed po-
licy. We fhould coi , that in our time the moft un-
forefeen events are daily brought forth ; that the opinion!
of pei tons ii imical to the welfare oi th : date are every d .y

promulgated; and that, within tin fe v.-
j few years, even

a field officer of our army endeavoured to mislead thofe
guards, who are exclufively appointed to protect his ma-
jefty's facred and moft valuable life. Fortunately for

Britain,

" Such divinity doth hed je our king,

TI at Treafon dared but peep at what it would !"

Therefore we may ever t the difpofition of our
foldiery will remain unfhaken ; I we may find them,
as they ever have been, bold, aftive, and obedient in the
field, and ready o.i all occafiona to engage in fiipport of our
king, and our conftitution.

It may be proper to add, that too much ardour to en-
gage may exift in an army: this is alliiredly dangerous.
There is a certain eftablilhed cool lefs in veteran regiments,
refulting from the prefence of perhaps only a fmall portion
of veterans among them, which is highly conducive to the
character and to the prowefs of the corps at large. Such
regiments are admirably calculate 3 for refiilanee ; while new-
levies are generally more fuited to the charge, and to thofe
tremendous conflicts which fpeedily terminate the ftruggle
in their quarter. In truth, we are .veil affured from the
moft refpeCtable authorities, as well as from the numerous
faCts which proudly and pre-eminently offer themfelves to
our notice, that nothing can refill the attack of our new
regiments; while, o.i the other hand, nothing can fubdue
the firsinefs and patience of our old ones.

ENGAGEMENT, in the Military Profejmn, relates

to fucii conflicts as take place between bodies of armed men,
generally regular troops, and efpecially to that kind of war-
fare which is carried on between armies of fome magnitude,
in contradiftiuCtion to thofe lefs extenfive contefts, which
ordinarily are confidered as (kirmifhes. Engagements may
be either partial or general ; in the latter cafe, they are
commonly attended with marked and decided confequenccs

;
whereas, in the former in (tance, little or no difference may
be made in the politions of the contending powers. We
generally find, that, according to the modern mode of war-
fare, great ingenuity and canning are exerted, for the pur-
pofe of deceiving the adverfary into an opinion of a general
attack. This is done with the intention of preventing re-
inforcements being fent from any part, the whole being
kept in aCtion, while the main attack is made on fome
point, either naturally weak, or by gaining which the for-
tune of the day may be

-

determined in favour of the af-
failants. This, although it bears the appearance of a gene,
ral engagement, is in fact but a partial a (fault ; the greater
portion of the conteft falling upon a fe.v regiments, which,
unlefs properly (imported, are commonly {wept away : to
fay the leaft, they muft fuffer very considerably.

Previous to engaging the enemy, every attention muft be
paid to fecuring a retreat, in cafe of a check. This pre-
caution is indifpenfable in all ordinary inftanccs ; though,
in fome fituations, it may be found the bell policy todeftroy
the means of evafion, under the intention of convincing the
army that it has only the alternatives of vidtory ot

, when Csefar lauded in Britain, he deftroyed the fleet

which had brought him to our mores; a mcafure winch, ir»

thofe times, compelled the invaders to fight to the latt.

They knew they hud to contend with an enemy, (

T i wiiom
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-whom no quarter was to be expected ; therefore, like re-

bel-, they itniggled for life ; they fought virtually with

baiters around their necks; and, thus rendered defpe

contended with fuch lavage, fuch 11

neceffarily caufed the engagement to be fai to an

extreme.

Engagements are of two kinds ; nam-

'

in the

field, where the oppi fing parties are both diverted of the

protection of fori; of any defcription, fuch at we
ordinarily find to take place in open countries ; the other

tiling of that mixed kind of warfare, which comprifee

ittack and defence of abbat'tis, the Moiling of rivers in

the face of an enemy, and, on many occafions, the attacks

made upon open towns, &c. With refpeft to thole engage-

ments which are connected with the (terming of lines, or of

fortifications of any defcription, we confider fuch to apper-

tain to that protraftcd fyftera included under the head of

Jiegt, which fee ; and the attacks upon fuch to be, not en-

gagements, but affaults.

It is fcarcely to be credited upon what very flight inci-

dents the fate of an engagement may depend ! Circum-

ftances, which, if confidered in the cabinet, mould appear

to be akin to inipoflibility, arife unexpectedly, and change

the face of affairs inftantaneouily. Hence, during the mo-
ment of conteft, a commander fhould be intent on obviating

thofe mifshiefs which muft refult from the falling back, or

the failure, of any part of his army. He murt carry in

mind, and perhaps might advantageoufly delineate on a card,

the great outline of the engagement ; ftudying to choofe

fuch a pofition as may give him a general view of the field,

but moil eipecially of fuch portions as may either appear

to him either weak, ab origins, or to be hard preffed by

the enemy.

To defcribe an engagement is next to impoflible ; for

though we might perhaps afford fome general idea of the

incidents ufually occurring during a battle, fuch is the di-

verfity to be found in the localities, as well as in the fy items

of warfare adopted even by perfons in the fame fervico, that

to enter upon the inveftigation of the fubjeft in all its bear-

ings, and throughout its ampliiications, would be to cora-

prife a volume of no lmall magnitude. We muft, therefore,

content ourfelves with obferving, that the ordinary difpo-

fition for an engagement, where no particular point d'appui

is in queftion, coniifts of two or more lines, compofed chiefly

ofinfantry, pioperly fupported by artillery of various natures,

that is to fay, of brafs 18 pounders, alio of 12, 9, 6, and 3
pound', ts, with a portion of howitzers, commonly of 4A

, or

5! inches diameter in the bore, or eventually up to 8 inches.

Thefe are placed in the intervals between the feveral regi-

ments, while one or more parks of artillery are arranged in

fuch parts of the feveral lines, as may appear to require

that powerful aid ; or on fuch commanding fpots as may
enable the artillerifts to aft with gi eater effect againil the

enemy. See Tactics, Military.

re the ground may admit, the cavalry often com-
mences the action, by endeavouring to prevent the enemy
from forming upon, or taking poffeffion of, ilrong pofitioi.s.

The horfe artillery, together with the pieces of lighter cou-

ftruction which can be fpeedily withdrawn, advance to

cannonade; while th« infantry may be deploying from

column into line, or forming according to the infractions

of the generals commanding in the feveral quarters of the

army; to whom the commander in chief previoufly commu-
nicates his intentions. During this time, the greate it order,

coolnefs, and prom; tnefs, are indifpenfably neceffary : it is

now that fuperior difcipline will manifelt itfelf, and that the

real powers of an army will be afcertaiaed. Let it not,

however, be fuppofed, that that kind of fymmetrical C:

' :iil of our parade martinets, is to be found
in the field of battle! Far otherwife ; in lieu of

firings by divifions, each individual loads and difcharges his

n, and how he can; in place ofa regulated pace con-
forming to any particular cadence, t] :s and retreats

nerallytoo much diverted of that order, and of that fyftc.

matte uniformity, which fo highly delight the fair fex v.heri

they vilit our fummcr camps, to witnefs the fplendid array

attendant upon parade evolutions. In (hort, the celebrated

fong in the " Recruiting Serjeant" is the bed, and moil pithy

defcription of an engagement we have ever heard, eipecially

that part which relates to the molt arduous portions of

conteft.

" But the merrieft joke of all,

Is when to clofe attack we fall.

Killing, wounding, maiming, butting,

Qaming, Haying, cutting

:

Horfe and foot,

Both go to't

;

Blood and thunder

!

Then to plunder,

Oh ! what a charming thing's a battle !"

A very charming thing, indeed ; efpecially when we con-
fider that many of the wounded are often murdered by per-
fons, chiefly women, who follow the feveral armies,' for the
purpofe of plundering fuch unfortunate brave men as mav be
incapable of making refiftance. It is, indeed, a well-known
fact, that this iniquitous and difgraceful practice, is more
than ever prevalent in many countries, whofe inhabitant?,

being at lead on a par with thofe of the mod enlightened

parts of the world, fhould rather endeavour to foften the
rigours of war, than to perpetrate the molt favage cruelties

on thofe whofe misfortune it may be to be difabled in the
courie of an engagement.

Thefe fluctuations between victory and defeat, which
fometimes alternate for hours together between contending;

armies, muft afford the moil lively intereft to a fpedtator,

and cannot fail to produce the moit exquifite fenfationsof

joy, or of mifery, in the breads of the refpeetive commanders.
What can afford a greater gratification than the complete
fuccefs of an army ? or what can occafion more pointed
chagrin than the evidence oi its defeat ? Perhaps, of all the
men who ever experienced fuch reverfes, the old kiug of"

Pruffia may be confidered as the moil illuftrious inftance of
fortitude under dilafter, and of moderation when fuccefsful.

Thefe good qualities, though they may have been coevJ
with his birth, muft neceffarily have been confidently en-

hanced, by that intenfe application the monarch paid to the
difcipline of his army. Hence, we are informed, that no
reverie appeared to him irremediable, and that no victory

was confidered by him to be permanent. Such a man murt
have viewed an engagement under very- peculiar impreffions:

he muft have been moft ardently intent upon the confider-

ation of what evolutions would be moft fuited to the events

parting under his notice ; while at the fame moment, his

mind muft have been actively employed in the con-
fideration of refources, wherewith he might, according to
the modern cant term, " carry on the war." We muft,
however, remark, that the great Frederick rarely had a
1 ge army ; buc that which he had, though comparatively

i 1. a !, was of immenfe ftrength : every part was fyftema-

tically organized under the moft fevere code of difcipline,

ai d under the moft penetrating obfervation. We have heard
old'officers flate, that the Pruffian army, under their im-
mortal royal general, performed its evolutions, and preferved

6 the
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tlic fame order, and went through their firings, as regularly

while in aftion as when on their fevcral parades. We fear

this lingular inft.an.ee of military conlillency, is not likely to

be again difplaycd by the Pru ilia n army at this date; nor,

indeed, have we any authority, if pafl events arc to guide

us, for expe&ing to fee, or hear, that they fliould through-

out an engagement difplay thofe qualities which, however

much we may commiferate the fufferings of thofe individuals

whereof it was compofed, characterized the military efta-

blilliment of that now ill-fated country ! We leave to our

readers to contemplate what muft be the feelings of the

brave marlhal Moilendorff, who, we believe, is the only

furviving general now of the many that held commands under

that military prince, vvhofe exiftence in thefe times would,

no doubt, have given a very different alpect to the affairs of

Europe.

Engagement, in a Naval Safi, denotes a particular or

general battle atfea, or an action of hoftility between fingle

fliips, or detachments, or fquadrons of men of war : the

whole economy of which may be arranged under the heads

of preparation, action, and repair. The preparation is begun

by iffuing the order to clear the fliip for afrtion, which is

repeated by the boatfwain and his mates at all the hatch-

ways. Tlie hammocks are firft removed ; every failor flow-

ing his own bedding properly and firmly cording it with a

ladling, or line provided for that purpofe : as each fide of

the quarter deck and poop is furnifhed with a double net-

work, fupported by iron cranes fixed immediately above the

gunnel or top of the fhip's fide; the hammocks, thus corded,

are firmly flowed by the quarter-mailer between the two
parts of the netting, fo as to form an excellent barrier or

fort of parapet, to prevent the execution of fmall (hot on

the quarter-deck : the tops, waifte, and fore-caftle, are

fenced in the fame manner.

At this time all heavy luggage, fuch as chefts, &c. are

handed down into the hold, and the furgeon, with his mates

and afliftants, together with whatever women may be on
board, defcend into a part called the cock-pit ; which, being

below the level of the water, is confidered to be tolerably

fecure ; various in (lances have, however, been known of

mots, between wind and water, finding their way to that

retirement.

At the fame time the boatfwain and his mates are em-
ployed in fecuring the fail-yards, to prevent them from
tumbling down when the ftiip is cannonaded, whereby it

might be difabled. The yards are fecured by ftrong chains

or ropes, befides l hole by which they are ufualiy fufpended.

The boatfwain alfo provides the neceffary materials for re-

pairing the rigging ; and the carpenter and his crew prepare

/hot-plugs and mauls to clofe up any breach that may be
made near the furface of the water, and provide their iron-

works ivceffary to refit the chain-pumps. The gunner, with
his mates and quarter-gunners, examine the cannon of the

different batteries, and provide proper charge:;, &c. The
mailer and his mates attend to the rfumber and trimming of
the fails, &c. The lieutenants vilit the different decks,

taking care that all incumbrances are removed, and giving

inftructions to the other officers, that every thing may be

H ily for the expected engagement at a moment's warning.
Whi thi h .11 ile fliips liave approached each other to a com-

ut diftancc, the drums beat to arms : the boatfwain and
pipe " ail hands to qu irters !" at every hatch-way.

The perfun t lie great gum; immedi-
ately r pair to their refpe&ive llacions ; crows, hand-fpikes,

i, pow orns, match lin-tackles

are pi eJ u order by thi canni The! 'dies

are laid to prevent any one from efcapfhg into the lower

apartments. The marines are drawn up in rank and file, on
the quarter-deck, poop, and forccaftle. The lafhings of

the great guns are let loofc, and the tompions withdrawn :

the whole artillery, above and below, is run out at the ports,

and levelled to the point-blank range ready for firing. When
the neceffary preparations are finiftied, the commencement
of the adtion is determined by the mutual diftance and fili-

ation of the adverle fliips, or by the fignal from the com-
mander in chief of the fleet or fquadron. The cannon
being levelled in parallel rows, projecting from the fhip's

fide, the molt natural order of battle is evidently to range

the fliips a-breaft of each other, especially if the engage-
ment is general. The moil convenient diftance is probably

within the point-blank range of a mufket, fo that all the

artillery may do effectual execution. The combat ufualiy

begins by a vigorous cannonade, accompanied with the

united efforts of all the fwivel-guns and fmall -arms. In-

ftead of firing platoons, or volhes of cannon at once, the

general rule throughout the ftiip on thefe occafions is to

load, fpunge, and fire the guns with all poflible expedition,

yet without confufion or precipitation. The captain of

each gun is enjoined to fire only when the piece is properly

directed to its objedl. The lieutenants who command the

different batteries traverfe the deck, to fee that the battle

is profecuted with vigour, and to animate the men in their

duty. The midfliipmen iecond thefe injunc/tions, and give

aflillance where it is required at the guns committed to

their charge. The gunner takes care that the artillery is

fupplied with powder, and that the cartridges are conveyed
along the decks in covered boxes.

During the action, the captain manoeuvres his ftiip

to the bell advantage ; caufing the mafter fo to lay her

on the enemies' bows, or quarters, and efpecially under her
ftern, as may give thofe favourable refults attendant upon
a fafe, but annoying, politiou. Should any intervals arife,

owing to the fituations of the feveral (hips, it is employed
in clearing the decks, in repairing the damaged rigging,

and in providing for a renewal of the engagement. If,

as very often happens, the enemy make fail with the view
to efcape, tlj^e guns are fecured, while all hands turn to
for the purpofe of giving chafe : in this initance, the great

objedl is to come up with the flying foe ; therefore all thefe

fails which were furled or clued up, with the intention of
cither having lefs to manage, or to keep them free from
danger, are now fpread to the gale, and every effort is made
to regain a pofition within fuch a diftance as may caufe the
enemy to itrike his flag, and to furrender. Should he ftill

perfift, the engagement muft continue, until, being a com-
plete wreck, he may conftder further oppofition ufelefs.

So foon as he has ftruck, his ftiip is taken poffeflion of by a
detachment from the victor'6 crew, and the whole of the
fubdued party are put under hatches in the hold, or, if

neceffary, are otherwife fecured in the bilboes, &c. while a
prize mafter, generally a lieutenant, is put on board, for the
purpofe of navigating the prize, according to fuch orders

as he may receive.

It fomctinic:: happens, that, where an enemy is very de-

termined, it is Decenary to board ; indeed, this not unfre-

quently occurs, owing to veffels adventitioufly coming in

contact. Previous to the adoption of this defperate mea-
furc, it will he abfolutely neceffary to confidcr well how
far it may he likely to fuccetd. If the oppofing crew be
numerous, and I fpecially if abounding in marines, or if there

be any number ( military on board, much management, ac-

tivity, and n !'n,
,
i.,,i will be required to carry the point;

which is generally effected by laying along tl I a 1L or
quarter, or perhaps upon the Low, and, after having

grappled,
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grappled, by rr.crns of chains, or of fmall boat ding grnp-
nails fufpended by chains (rem tlic yards, to lower di

the hoarding platforms, (.: th< n be any,) and thus to n:ih

upon the enemy's deck. In feme inftances, (hips have I

boarded by entering at the] em, or quarter gal-

lery, &c. either of which modes will often fucceed, where
the whole ol the oppoling crew rufli with too much pre-

cipitation, to t lie upper works, with the h I ion ol n lift-

ing thole- who are about to board upon the deck. The
bowfprit is frequently reTorted to, as the means of entering

an ( nemy's (hip : this, being laid over the Hem, or tafrail,

will generally enable the boarders to proceed with fufficient

facility, while the marines are employed in keeping up a

{harp lire, to drive the defenders off the poop. It is, how-
ever, a very hazardous concern, and chiefly reforted to on

defperate Occaflons, by privateers, or where, though ftrong

in point of crew, a vefTel may not be of fufficient force to

lie alongfidc her opponent. A rcpulle in boarding is pe-

culiarly dangerous, and very commonly leads to defeat. It

nlmott invariably happens, that, on fuch occafions, great

numbers of the boarders are deitroyed ; whereby the refidne

of the fliip's company are coniiderably difpirited ; at Ieaft,

this is an ordinary refult among foreigners ; Britifh tars are

not fo ealily daunted, but may be again, and again, led to

the attack.

When the engagement is concluded, they begin the repair.

The cannon are Tccurcd by their breachings and tackles ;

the fails that have been rendered unserviceable, are unbent ;

and the wounded mails and yards (truck upon the deck,

and fifhed or replaced by others. The ftanding rigging is

knotted, and the running rigging fpliced wherever this is

neeeffary. Proper fails are bent in the room of thofe that

are become ufelefs. The carpenter and his crew repair

breaches in the fliip's hull by (hot-plugs, pieces of plank,

and fheet-lead. The gunner and his afliftants replenifh the

allotted number of charged cartridges, and refit the damaged
furniture of the cannon.

When two fleets or fquadrons arc preparing for engage-

ment, it will be the endeavour of the admiral or commander
in chief to come to aftion as foon as poffible. To facilitate

the execution of the admiral's orders, the whole fleet is

ranged into three fquadrons ; each of which is claffed into

three divifions, under the command of different officers.

Before the aftion begins, the adverfe fleets are commonly
drawn up in two lines parallel to each other, and clofe-hauled.

When the admiral difplays the fignal for the line of battle,

the feveral divifions feparate from the colours in which they

were difpofed according to the ufual order of failing, and

every (hip crowds into its Ration in the wake of the next

a-head, at the diflance generally of about fifty fathom ;

which diftance is regularly obferved from the van to the

rear : though the admiral nwy fometimes find it neceffary to

contraft or extend his line, according to the length of that

of hs adverfarv i
always taking care that his own line be

iectire from being doubled, which might throw his van and

rear into confuiion. When thereverfe fleets approach each

other, the courfes are commonly hauled up in the brails,

and the top-gallant fails and ftny-fails, furled ; the frigates,

tenders, and fire-fhips, being hauled upon the wind ; lie at

fome diftance behind the line of battle; and tranfports and

(lore fhips lie beyond thefe, at a dill greater diftance from

the fcene of aftion ; and if the number of lhip6 allows it,

a body of referee from the different fquadrons is Selected to

cover the fire-fhips, &c. and llationed oppolite to the weakeft

parts of the line, fo that they may readily fall into the line

£a cafe of neceffity. Each fhip forming the line fliould keep

cjofe to its ftation during the engagement ; the ailault of
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boarding being f.ldom permitted unlefs in fuigle aftion:

becaufc the regularity ot a clofe line couftitutes the princi-

pal force of the fleet ; a:d the (kill of the admiral is greatly

concerned in keeping his line, notwithfbjnding unequal

attacks and damage, as complete as pofiibre. If he proves

victorious, he fliould profecutc his viftory as mu t h aspoflible,

by Seizing, burning, or dcilroying the enemies' (hips. If he

is defeated and reduced to the neceflity of retreating, he may
judge it expedient, for greater fecurity, to range his fleet

into the form of a half-moon, placing himfelf in the centre.

The enemies' fnips that attempt to fall upon his rear will

thus be cxpofed to the fire of the admiral and his feconds,

and the cfcape of his own fhips will be facilitated, whilft the

purfuit of. his averfary is retarded. Upon the whole, the

real force of fupcriority of a fleet, confifts lefs in the

number of vefTels and the vivacity of the aftion, than in

good order, dexterity in working the fhips, prefence of

mind, and fkilful conduft in the admiral and captains.

Falconer's Marine Dift. art. Engagement.

There formerly exifled certain tuppofed axioms, in regard

to the feveral modes of forming in line of battle a-head, or

a-breafl ; and much attention was paid to tlie weather-gage,

as well as to other fuch matters : fleets ufed then to ma-
noeuvre for feveral days, obvioufly intent upon gaining fome
particular pofition, which was fuppofed to be indifpenfably

neceflary towards a fuccefsful -ilfue. Of late years this has

been totally, or at lead very generally neglefted ; for in

lieu of fleets, or {ingle fhips, now dancing minuets for

fuch a purpofe, we fee them ranging up with little cere-

mony, and intent only on getting into aftion; whatever may
be the ftate of the wind or of the weather. All that a

Britifh commander requires of his mafter, nowadays, is,

" Lay me alongfide the enemy ;" a few guns more or lefs,

or even an extra deck, on the part of the enemy, being dif-

regarded. It is to this fpirit, that our fhores are indebted

for fafety, and our commerce to that wide range afforded by
the uiiiverfal command which Britain holds over the ocean.

It is with the utmoft pride and fatisfaftion, we witnefs the

glorious exertions of our invincible tars : for fuch we may
fairly defignate men who, regardlefs of every danger, and
urged by the moil patriotic zeal, bear away the palm when,
and wherever the enemy, however iuperior in guns, or in

numbers, give them the opportunity of difplaying that

valour which, though uncontroulable in oppofing a foe, is

rapidly metamorphofed into humanity, fo foon as the vic-

tory may be proclaimed, or that the voice of diftrefs may be

heard ! Surely we never can fufficiently reward thofe heroei

who, as Hudibras fays, ftand forward

—

" To fight our battles in our Heads,

And have their brains beat out o' their heads ;

Encounter in defpite of nature,

And fight at once with fire and water,

With pirates, rocks, and ftorms, and fcas."

A naval engagement is a branch of warfare in which the
Britifh character appears to the utmoft advantage, and in

which we ftand confefledly pre-eminent over trie whole
univerie. We derive the more fatisfaftion, from the re-

flection, that our credit and prowefs are not ephemeral, nor

dependant upon any temporary weaknefs on the part of

our opponents: we contemplate them as heir-looms, be-

queathed to us frofn a noble and brave anceftry, whofe
examples have been duly followed, and whofe reputation

has, no doubt, contributed to that zeal, and to that emu-
lation, which pervade every part of the Britifh navy, and
induce our tars to perfevere in their ftruggles for the pre«

fervation of our rights and liberties as a people ; while,

7 at
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8t the fame time, each individual aims to uphold his

own character for bravery, fubordination, and generofity.

See Battle, Boarding, Line of Bank, and Signal.

Engagement, in Englifb Hiftory, was the obligation im-

plied by Oliver Cromwell required to be figued by every

member of the Firft Parliament in 1654, afTembled by his

authority, after he was declared Protector, vnt. " I A. B. do

hereby freely ptomife and engage myfelf to be true and

faithful to the Lord Protector, and to the commonwealth

of England, Scotland, and Ireland, and (hall not (according

to the tenure of the indenture whereby I am returned to

ferve in this prefent parliament) propofe or give any content

to alter the government, as it is fettled in one Tingle perfon

and a parliament." Many, who refilled to fign this engage-

ment, were excluded from the houfe.

ENGALLA, in Zoology, the Ethiopian hog or African

wild boar. See Sus JEthiopicus.

ENGALL'M, in Ancient Geography, a town of Judea,

in the tribe of Benjamin, fituated on the coaft of the Dead
fea, where, according to St. Jerom, the river Jordan dil-

charged itfelf into that fea.

ENGAMOS, in Natural Hi/lory, the name given by
the people of fome parts of Guinea to a root very common
there, and much refembling our larger fort of turnips, but

not fo fweet or juicy . They commonly boil thefe with their

battatas, in tht fame kettle with their meat. The latter of

thefe roots, which is conliderably different from our potatoe,

gives a fine flavour to the whole, and makes the broth and
roeat tafte as if rofe-water were added to it. The engamos
alfo partakes of the flavour, and in this cafe becomes very

agreeable. Phil. Tranf. N J 108.

ENGANNIM, in Ancient Geography, a city in the plain

belonging to Judah, Joih. xv. 34.—Alfo, a city of Iflachar;

given to the Levites of Gerlhon's family. Jofh. xix. 2 1

.

xx. 29.

ENGANNO, or Deceit Ijlar.d, in Geography, au

ifland in the Ealtern fea, at a fmall diftance from the S.W.
coaft of the illand of Sumatra. S. lat. 5 9'. E. long.

102° 44'.

Ships that pafs the ftraits of Sunda, in the wefterly

rnonfoon, generally run in fight of Enganno. This ifland

is 6 or 7 leagues in length, and not quite half as broad.

It is not high, and can only be difcerned at the diftance of

5 leagues. It is covered with trees, and always appears

green. For a more particular account of this ifland, fee

Phil. Tranf. for 1778.
ENGANO, Cape, a cape on theeafl coaft of the ifland

of St. Domingo. N. lat. i8
:
27'. W. long. 68"J yt'

.

Engano, or Enganno, Cape, the N.E. point of the

ifland of Lucon, in the Eaft Indian fea. N. lat. I7°45'.

E. long. 121 20'.

ENGASTRIMANTES, E^fa^a.™.;, in Antiquity,

called alfo Engajlrimylhi, EyAzr^i/Soi, a delignation given

to fuch diviners as were pofleffed with dsemons, which either

lodged or fpoke within their bodies. Pott. Archxol.
Grac. lib. ii. cap. f2. torn. i. p. 301.
LNGASTRIMYTHUS, E/Tar^wflifj or Engafiriman-

iter, a perfon who fpcaks from, or with the belly, with-

out opening his mouth; or, if open, without llirringthe

lip'..

Thus called by the Greeks, from t/, far-ip, belly, and puQoc,

fbecch; and by the Latins, •vcntriloquiu, quaji ex venire

laifuens.

ancient philofophers, &c, are divided on the fubjeft

of the engaflrimythi : Hippocrates mentions it as a difeafe.

Others will have it a kind of divination, and afcribe the
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origin and firft difcipline thereof to one Euryelus, whom
nobody knows any thing of. Others attribute it to the ope-
ration or poffeffion of an evil fpirit ; and others, to art and
mechanifm.

The moft eminent eilgaftrimythi were the Pythians or

priefteffes of Apollo, who delivered oracles from within,

without any action of the month or lips.

St. Chryfoffom anJ Oecumeniu6 make exprefs mention of
a fort of divine men, called by the Greeks engaftrimandri,

wbofe prophetic bellies pronounced oracles.

M. Schottus, library-keeper to the king of Pniflia, in a

Diflertation on the Apotheofls of Homer, maintained that

the engaflrimythi of the ancients were only potts ; who,
when the prieilefs could not fpeak in verfe, lupplied the

defect, by explaining or delivering in verfe what Apollo
dictated in the cavity of the bafon, placed on the facred

tripod.

Leo Allatius has an exprefs treatife on the engaftrimythi.

See \ ENTRl-LOgUISTS.
ENGEDI, in Ancient Geography, q. d. the fountain of

the goat, called alfo Hazazon-Tamar, or the palm-tree
city, from the great quantity of palm-trees that furrounded
it, a city of Paleftine, in the tribe of Judah (Jofh. xv. 62. ),

Iituated near the lake of Sodom, 300 furlongs from Jerufa-

lem, not far from Jericho, and the mouth of the river Jordan-
It was in a cave of the wildernefs of Engedi, that David
had an opportunity of killing Saul, and of fparing his life,

then in pnrfuit of him. 1 Sam. xxiv. 1, 2, 3, &c.
ENGEL. See Anglen and Angles.
ENGELACH, in Geography, a town of Germany, in

the circle of Lower Saxony, and bifliopuic of Hildefheim;

15 miles S.W. of Alfeld.

ENGELBERG, an exteniive narrow valley of Swit-
zerland, in the canton of Underwalden; its length exceeds
twelve miles, and it is hardly fix miles broad. It was for-

merly called the Hahnenberg (Cocks' mountain), but when
the abbey church was confecrated, lome inhabitants pre-
tended they had heard the melodious concerts of the angels

in heaven, which made them call it Engelberg, (the Angels'
mountain). The inhabitants are numerous and remarkable
for the innocence of their manners, and for their hofpiulity
to ftrangers.

The abbey of Engelberg is 9 miles S.W. of Altorf. It
was founded in the year 1125.
ENGELBRECHTS, a town of Germany, in the arch-

duchy of Auftria; 95 miles N.N.W. of Bavarian Waid-
h.aven,

ENGELHARTZEL, a town of Germany, in the arch-
duchy of Aultria; 9 miles E. of Paflau.

ENGELHAUS, a town of Bohemia, in the circle of
Saatz ; 2 miles E.S.E. of Carlfbad,

ENGELHOLM, a town of Sweden, in the province of
Sobeneff, «M Scania, fituated at the mouth of a river which
runs into the Cattegat, 1 2 miles frrmt Hellingborg. It is the
twentieth town in rank among thole which vote in the Swe-
difli diet. Its name is laid to be derived from the Angles,
who either 6rft came from thi a neighbourhood, or paffed over
to it from Denmark, and built the place for the conveniency
of trade. The latter conject lire is the molt probable.
ENGEESBERG, a town of Silefia, in the principa-

lity of Appau; e miles N.N.W. of Freudenrli.il,

ENGELSBURG, a fmall town of Prutta, In the dif-

ttict of Culm, with an ancient caftlc not far from Grau.
dontz.

ENGELSDORF, a town of Bohemia, in the circle of
Bokflaw j 10 miles N.N.E, of Krottau.

ENGELSTELN,
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ENGELSTEIN, atuwn of Pruffia, in the province of

Natangen ; 48 miles S.E. of Konigfberg.

ENGELSTETTEN, a town of Germany, in the arch-

duchy of Auftria ; 23 miles E. of Vienna.

ENGEN, a town of Germany, in the circle of Swabia,

and principality of Stuhlingen : 12 miles N.N.E. of Schaff-

haufen, and ?o N.N.W. of Conftance.

ENGENDERING, or Ingf.ndee.ing, the aft of be-

getting or producing the hind, by way of generation.

The term is likewife applied to other productions of na-

ture : thus, meteors arc laid to be engendered in the middle

region of the air. Crude fruits engender worms. The
ancients believed, that infe&s were engendered of putre-

faction.

ENGENTHAL, in Geography, a town of Germany,
in the circle of Franconia ; 13 miles E. of Nuremberg.

ENGER, a town of Germany, in the kingdom of Weft-

phalia, and county of Ravenfburg
; 3 miles W. of Her-

vorden.

Enger Sea, a lake of Carinthia, 10 miles N.N.W. of

Feltkirchen.

ENGERSTORFF, a town of Germany, in the arch-

duchy of Auftria ; 10 miles S.W. of Zifterfdorf.

ENGETAL, a valley of Switzerland, in the canton of

Bafle, remarkable for its abbey, which was fecularized in

1534, and where a bible was printed at the end of the

fifteenth century, with N. Lyra's notes.

ENGGISTEIN, a fmall town of Switzerland, one mile

from Worbe, remarkable for its mineral fprings, on whofe

account it is much vifited in the fummer feafon. The water

contains a little copper. The accommodations of the place

are very good.

ENGHELBRECHT, Cornelius, in Biography, a

painter, born at Leyden in 1468. Having imitated the

works of John Van Eyck, at Bruges, he returned to his

own country, and had the honour of being the firft who
taught the Dutch to paint in oil ; in which he wrought
with very great reputation in his time, as well as in diftem-

per ; and was then accounted among thofe moft deferving of

eftimation.

He was not quite fo dry or formal in his manner of de-

fign as the painters of that period ; and he caft his draperies

with more care, and better ftyle, than they. His moft ad-

mired performance is the reprefentation of the " Lamb" in

the Revelation, which he painted for a chapel in the church

of St. Peter at Leyden. The compofition confifts of an

immenfe crowd of figures, angels, martyrs, doftors, and

fathers of the church, &c. and all the " holy hierarchy of

heaven," combined together with an immenfe multitude of

perfons of all nations. This picture is very ingenious in the

painting of the various parts, but it muft owe its reputation

more to the lack of knowledge of the better qualities of art

at the time it was painted, than to its own intrinsic worth.

This artift died in 1533, at 65.

ENGHIEN, or Enguien, in Geography, afmall town
of France, in the department of Jemmappe, chief place of

a canton, in the diftrift of Mons, with a population of 3045
.individuals. It is 18 miles S.W. of Bruffels, and 15 N.
of Mons. N. lat. 50 40'.

The canton contains 10 communes, and 13,674 inhabit-

ants, on a territorial extent of 140 kiliometres. It is

from this place that theeldeft fons of the princes of Conde
in France, the laft of whom was fo bafely murdered by the

orders of the French emperor Napoleon, derived the title of

duke.

ENGIA, an iiland near the coaft. of the Morea, an-

ciently called JEgina, which fee. Eiigia gives name to a gulf

on the S.E. coaft of European Turkey, formerly -dem

nated Sinus Sarotiicus. See jUgisa.
ENGINE, in Mechanics, a compound machine, con-

fiding of feveral fimple ones, as wheels, fcrews, levers, or

the like, combined together, in order to lift, <...:{, or fuf-

tain a weight, or produce fome other confiderable effect, fo

as to favc either time or force.

The word is formed of the French engine ; of the Latin
ingenimu, wit ; becaufe of the ingenuity required in the

contrivance of engines, to augment the effect of moving
powers.

The kinds of engines are innumerable ; fome for war, as

the balifta, catapulta, fcorpio, aries, &c. others for the

arts of peace, as mills, cranes, preffen, clocks, watches ;

engines to drive piles, to bore cannon and water-pipes, (fee

Boring), to raife water, wheel and water-works; to ex-

tinguifti lire, fee F iRE-engine, &c. See H ydrqcaniste-
RiiiM. See Steam -engine, &c. See alfo Instrument.
Engine for culling Wheels. See CvmnG-Engine.
Engine for culling Fufees. See FusEf.-Engine.

Engine for ornamenting a Watch-cafe. See Rows-
Enginc, or n,oss-J£ngine.

Engine for dividing Circles, Quadrants, Sextants, and
Odanls. It is not our intention in this place to enter into

the hiftory of the different methods of dividing aftronomi-

cal inftruments into degrees and their fub-divifions, as fuc-

ceffively practifed by Tycho Brahe, Hevelius, Dr. Hook,
Mr. Abraham Sharp, Oiaus Roemer, Mr. Graham, Mr.
Jfln. Siffon, Mr. Bird, Mr. Ramfden, and Mr. Troughton,
without the aid of an engine ; but, as we propofe to treat

the fubjecT: at fome length under our article Graduation
of sljlronomical Inflrumcnts, we beg leave to refer the reader

to that head for fuch particulars as relate to the manual
operations performed by the beam-cornpafs and otherwife,

which are neccflary for graduating all circles and other in-

ftruments, that are too large to be graduated by an engine.

Among all the improvements in chronometers and nauti-

cal inftruments, that owed their origin, during the laft cen-

tury, to the munificent encouragement of the honourable

Board of Longitude, there is none that has fo much con-

tributed to the interelt of navigation, confidered as a fcience,

as the engine at prefent to be defcribed; the facility, and

at the fame time the accuracy, with which the meafuring

portion of any nautical inftrument, however portable, can

now be divided by our bell engines, are truly aftoniming
;

the fine dividing-ftrokes, which, in many inftances, are

fcarcely vilible to, and not legible by the naked eye, when
magnified by a fuitable lens, are perceived to be laid down
with fuch perfeft equality, as to relative dillances, that no

one who has not examined the means by which they were
effefted, can conceive the poffibility that the expedition,

with which the divifions are made, is equal to the accuracy

with which they are meafured and marked down. In Mr.
Smeaton's paper, read to the Royal Society of London, on

Nov. 17, 1785, on the " Graduation of Aftronomical In-

ftruments," he mentions an engine, made by Mr. Henry
Hindley of York, which indented the edge of any circle in

fuch a way, that a fcrew with fifteen threads acting at once,

would, by means of a micrometer, read off any given num-
ber of divifions, fo as to anfvver the purpofe of tub-dividing

the circle. It does not, however, appear that this engine,

though it divided the circles of Hindley's equatorial inftru-

ment?, was intended or adapted fo much for graduating

circles as for cutting the teeth of wheels in clock-work.

(See CvTTiNG-.Enfi/xr.) The year in which it was feen

by



ENGINE.
I >y Mr. Smeaton was 1741, and, confequently, was in Gra-
ham's time, who died m 1751. According to the fame

author, Mr. Ramfden, in confequence of the reward offered

-by the Board of Longitude to Mr. Bird, for his method
of dividing, in the year 1760, turned his thoughts towards

the contrivance of an engine that would divide nautical in-

ftruments with fufficient accuracy, without the tedioufnefs

of manipulation. Accordingly, confidering the nature and

properties of the endlefs fcrew, a. id probably contemplating

wliat Hindley had previoufly done in this way, he completed

;ii engine with an indented plate, or wheel, of thirty inches

diameter, which, though it did not completely anfwei his

expectations to their full extent, yet was found very ilfeful

for dividing theodolites and inch common inftruments with

great facility. This was effected before the lpring of 1 768,
and, in 1774, a much larger and better engine was produced,

with an indented plate of 45 inches diameter, which di-

\ i'L-d a fextant for Mr. Bird's examination fo accurately,

that the Board of Longitude, ever ready to remunerate any

fuccefsful endeavour to promote the lunar method of de-

termining the longitude at fea, did not hefitate to confer an

handiome reward on the inventor, but on condition that the

faid engine might he at the fervice of the public, arid that

Mr. Ramfden would publifh an explanation of his method
of making and ufing it, which he accordingly did in a quarto

pamphlet in the year 1777. The fum of money given to

Mr. Ramfden was 615/., ot which 300/. was considered as

a reward for his improvement in the art of dividing inftru-

ments by means ot his engine, and the remaining 315/. was
paid in confideration of his making over the property of the

faid engine to the Comir.iffionersof Longitude, for tile good
of the public. The delcription w Inch Mr. Ramfden pub-
liflied, being fhort and explicit, cannot well be abridged, and
the drawings, intended as a guide for other ai tifts to work
by, are explanatory of all the parts of the engine, as de-

tached from one another ; we have therefore given reduced
engravings of all the figures, as they were originally ar-

ranged, and propofe to copy the defcription without any
other alteration than what the referenceo to our plates re-

quired.

Mr. Ram/ilen's Engine.—" This engine cor.fifts of a

large wheel of bell-metal, fupported on a mahogany ftand,

having ihreelegs, which are ftrongly connected together by
braces, fo as to make it perfectly fteady ; Jig. 1. Plate VII.
of Engiurt, is a perfpective reprefentation of the body thus

united. On each leg of the ftand is placed a conical friclion-

pulley, whereon the dividing-wheel reds: to prevent the

wheel from Hiding off the friction-pulleys, the bell-metal

centre under it turns in a focket on the top of the ftand.

The circumference of the wheel is ratched or cut, by a me-
thod to be hereafter defcribed, into 2160 teeth, in which an
ei, diets fcrew acts. Six revolutions of the fcrew will move
the wheel a fpace equal to one degree. Now a circle of

brafs being li e fcrew-arbor, having its circumfe-

:e divided into Co parts, each divilion will anfwer to a mo-
tion of the wheel often feconds; fix of them will be equal

to a minute, .Sec. Several different arbors of tempered fteel

are truly ground into the focket in the centre of the wheel.

The upper parts of the arbor, that ftand above the plane,

are turned of various fizes, to fuit the centres of different

piece of work to be divided. When any inllrumeut is to

livided, the centre of it is very exactly fitted to one of
bora, aid the inftrument is fixed down to the plane

lividing wheel, by means of fcrews, which lit into

lea made in the radii of the wheel for that purpofe. The
,g thus fitted Oil the plane of the wheel, the

e which carries the dividing-point is connected at one
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end by finger-fcrews with the frame which carries the end-

lefs fcrew ; while the other end embraces that part of the

Heel arbor which Hands above the inftrument to be divided,

by an angular notch in a piece of hardened fteel ; by thefe

means both ends of the frame arc kept perfectly fteady and

free from make.
The frame carrying the dividing-point, or tracer, is made

to Aide on the frame which carries the endlefs fcrew to any

diftance from the centre of the wheel, that the radius of the

inftrument to be divided may require, and may be there

fattened by a pair of clamps ; and the dividing-point, being

connected with the clamps by the double-jointed frame, ad-

mits a free and cafy motion, towards or from the centre, for

cutting the divilions without any lateral fhake. From what

has been faid it appears, that an inftrument thus fitted on

the dividing-wheel may be moved to any angle by the fcrew

and divided micrometer circle on its arbor, and that this

angle may be marked on the limb of the inftrument with the

greateft exadtnefs by the dividing-point, which can only

move in a direct, line tending to the centre, and is altogether

freed from thofe inconveniences that attend cutting by means

of a ftraight edge. This method of drawing lines will alfo

prevent any error that might arife from an expaafion or con-

traction of the metal, during the time of dividing. The
fcrew-frame is fixed on the top of a conical pillar, which,

turns freely round its axis, and alfo moves freely towards or

from the centre of the wheel, fo that the fcrew-frame may-

be entirely guided by the frame which connects it with the

centre : by thefe means any eccentricity of the wheel and

the arbor would not produce any error in the dividing ; and

by a particular contrivance, hereafter defcribed, the fcrew,

when preffed againft the teeeth of the wheel, always moves

parallel to itl'elf ; fo that a line joining the centre of the ar-

bor and the dividing-point, continued, will always make

equal angles with the fcrew. The reft of the parts are re-

prefented in Plates VIII. and IX. of Engines, where the

figures are numbered in fuccefiion from 2 to 14 inclufively,

which are more eaiily referred to than the figures in the ori-

ginal plates. Fig. 2 is a plan of reduced dimenfions, of

whichjfj. 3 reprefents a feftion on the line n A. The large

wheel, A, is 45 inches in diameter, and has 10 radii, each

fupported by edge bars, as feen in Jig. 3. Thefe bars and

radii are connected by the circular ring B, 24 inches in dia-

meter, and 3 deep ; and, for greater ftrength, the whole is

call in one piece in bell-metal. As the whole weight ot the

wheel, A, refts on its ring B, the edge-bars are deepeft

where they join it ; and from thence their depth diminifhes,

both towards the centre and circumference, as feen in the

figure. The furface of the wheel, A, was worked very

even and flat, and its circumference turned true. The
ring C, of which a fettion is feen in fg. 3, made of fine

brafs, was fitted very exactly on the circumference of the

wheel, and was faftened thereon with fcrews, which, after

being (brewed as tight as poffible, were well rivetted. The
face of a large chuck being turntd very true and flat in the

lathe, the flattened furface, A, of the wheel was faftened

againft it with hold falls ; and the two furfacesand circum-

ee of the ring C« a hole through the centre, and the

plane part round it, together with the lower edge of the

ring B, were all turned at the fame time. D is a piece of

hard bell-metal, Slaving the bole that receives the fteel-arbor

made very ftraight and tfOe. This bell-metal was turned

very true on its arbor, and its face, that refts againft the

wheel, was made very fiat, fo that the fleel-arbor might

ftand perpendicular to the plane of the wheel : .this bell-

metal was faftened to the wheel by fix fteel fcrews. A brafs

focket, Z, is faftened on the centre of the mahogany ftand.

U and
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•rid receives the lower part of the bell-metal piece D, being angular or prifmatic Aide u (fig. 14.), which may be freed
made to touch the bell-metal in a narrow part near the at any height by the four Heel ferews v. The bottom of
mouth, to prevent any obliquity of the wheel from bending this Aide has a notch /•, having its plane parallel to .the end
the arbor : good fitting is by no means neceffary here, ftnee
any (hake rn this focket will produce no bad effect, as will

appear when the cutting-frame is defcribed. The wheel
was then put on its (land, the lower edge of the ring, B,
reding on the circumference of the three conical fr:

pufleyB W, to facilitate its motion round its centre. The
axis of one of thofe pulleys is in a line joining the centre of
the wheel and the middle of the endlefs fcrew, and the other
two placed fo as }o be at equal dillances from each other.
F is a block of wood

(fig, 1.), ftrongly failened to one of
the legs of the (land; the piece, g (figs. 1 and 12.), is

fcrewed to the upper fide of the block, and has half holes,
in which the tranfverfc axis, h, (figs. 1 and II.) turns;
the half holes are kept together by the ferews ;'. The
lower extremity of the conical pillar, P, ( figs. 1 and 1 1 .

1

terminates in a cylindrical fteel pin i, which paffes through
and turns in the tranfverfe axis h, and is confined by a cheek
and fcrew. To the upper end of the faid conical pillar is

fattened the frame G, (figs. 5 and 9.), in which the
lefs fcrew turns ; the pivots of the fcrew are formed in the
manner of two frufta of cones joined by a cylinder, as re-
presented at X, infig. 9. Thefe pivots are confined be-
tween half holes, which prefs only on the conical parts, but
do not touch the cylindrical parts ; the half holes are kept
together by ferews, a, a, which may be tightened at any
time, to prevent the fcrew from (baking in the frame. On
the fcrew-arbor is a fmall wheel of brafs, K, having its out-
fidc edge divided into 60 parts, and numbered at every 6th
divifion with 1, 2, &c. to 10. The motion of this wheel
is (hewn by the index, y, on the fcrew-frame G. H repre-
fents part of the Hand

(fig. 1.) having a parallel (lit in the
direction towards the centre of the wheel, large enough to
receive the upper part of the conical brafs pillar P, which
carries the fcrew and its frame; and as the refiftance, when
the wheel is moved by the endlefs fcrew, is againft that
fide of the (lit, H, which is towards the left hand, that
fide of the flit is faced with brafs, and the pillar is preffed
againft it by a Heel fpring on the oppofite fide: thus is the
pillar ftrongly fupported laterally, and yet the fcrew may
be eafily moved from or againft the circumference of the
wheel, and the pillar will turn freely on its axie, to take
a, ly direction given it by the frame L, lying over the wheel
in fig. I, and feen more diitinctly in fig. 13.
At each corner of the piece I, feen in fig. I, and alfo

detached, in
fig. 8, are as many ferews, n, of tempered fteel

with polimed conical points : two of them turn in conical
holes in the fcrew-frame, near 0, fig. 9 ; and the points of
the other two turn in holes in the piece Q, fig. 7 ; the
fmall end ferews, p, are of fteel, which, being tightened,
prevent the conical poiuted ferews from unturning, when
the frame is moved. The brafs frame L, figs. I and 13,
ferves to conned the endlefs fcrew, its frame, &c. with the
centre of the wheel ; each arm of this frame is terminated
by a fteel fcrew, that may be paiTed through any of the
holes, q, in the piece O,

fig. 7, as the thicknefs of the
work to be divided on 1 may require, and are

failened by the finger-nuts >-, feen mfigs. 1 and 2. At the
ether end of this frame is a flat piece of tempered fteel b,

wherein is an angular notch; when the endlefs fcrew is

the teeth of the circumference of the wheel,
,_h may be done by turniig the finger-fcrew S, feen in

figs. 1 and 2, to prefs againft the fpring t, this notch em-
. braces and prefix's againft the fteel-arbor d. This end of the

lefs fcrew ; and by the point of the arbor tl, rcfting in this

notch, this end of the frame is prevented from tilting: the
fcrew, Sj alfo is kept faft by the finger-nut <vn, mfig. 2.

The teeth on the circumference of the wheel were cut by
the following method. Having confidered what number of
teeth on the circumference would be mod convenient, which

in this engine is 2 160 or 360 x 6, I made, fays Mr. Ramf-
den, two ferews of the lame dimenfions of tempered Heel,

the interval between the threads of which being fuch as I

knew by calculation would come within the limits of what
might be turned off the circumference of the wheel ; one of
thefe ferews, which was intended for ratching or cutting
the teeth, was notched acrofs the threads, fo that the fcrew,

when preffed againft the edge of the wheel and turned round,
cut in the manner of a faw. Then having a fegment of a
circle a little greater than 6o°, of about the fame radius

with the wheel, and its circumference made true from a

very fine centre, I defcribed an arch near the edge, and fet

off the chord of 60 on this arch. This fegment was fub-

ftituted for the wheel, and had its edge ratched or indented ;

and the number of revolutions and parts of the fcrew head
contained within the arch of 60' were counted. The radius-

was corrected in the proportion of 360 revolutions, which
ought to have been in 60 , to the number actually found

;

and the radius fo corrected was taken in a pair of beam com-
paffes : while the wheel was on the lathe, one foot of the

compaffes was put in the centre, and with the other a circle

was defcribed on the ring; then half the depth of the threads

of the fcrew being taken in the dividers, was fet from
this circle outwards, and another circle was defcribed

cutting this point ; a hollow was then turned on the edge
of the wheel of the fame curvature as that of the fcrew,

at the bottom of its threads; the bottom of this hollow was
turned to the fame radius as the outward one of the two circles

before-mentioned.

The wheel was now taken off the lathe, and the bell-

metal piece T>,fig. 3, was again fcrewed to its place, not to

be removed any more. From a very exact- centre, a circle

was defcribed on the ring C,fig. 4, about
?

a ths of an inch
within where the bottom of the teeth would come ; this

circle was divided with the greateft poflible exactnefs, firft

into 5 parts, and each of thefe again into 3 ; thefe parts v.

then bifected 4 times; i.e. fuppofing the whole circum-
ference of the wheel to contain 2160 teeth, a fifth part

would be 432, a fifteenth part (or 5x3) would be

144, and this laft number bifected four times would give

72, 36, 18, and 9 refpeciively ; but as it was apprehended
that fome inaccuracy would arife from quinquefection

and trifection, another circle was defcribed on the fame
ring, at ^gth of an inch within the former circle, and
divided by continual Infections into the portions 2 160, 1080,

540, 270, 135, 6-'., and 33I ; a.:d as the fixed wire, to be
defcribed presently, crofled both the circles, it was a check
on their agreement at every 135 revolutions, and r;

(

ratching at every 33!; but as no fenfible difference was
perceived in the two circles, the former was chofen for rat

1 : and as the coincidence of the fixed wire with an inter-

fection would be more exactly determined than with a dot
or divifion, the interferons in both circles were ufed.

The arms of the frame L,,figs. i.and 13, were connected
by a thin piece of brafs I of an inch broaJ, having a hole

;hs of an inch diameter in the middle ; acrofs this hole

.frame, top, may be raifed or depreffed, by moving the tri- a f'lver wire was fixed exactly iu a line to the centre of the

wheel

;
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wheel; the coincidence e-f this wire with the interfections

ixamineJ by n lens of T'„thn of an inch focus, fixed in R

, i h.it \ is attached to one of the arms L. Now a

.1 •, or winch, beintr fixed on the end of t!v fcrevv-. abor,

the diviliim marked 10 on tlic circle K was fet to its index,

i
by means of ;>. ehnnp and adjufting fcrew for that pur-

, the interjection marked 1 on the circle C was fet

;lv to coincide with the fixed wire ; the fcrevv was then

ully pre fled againft the circumference of the wheel, by

ng the Rnger-fcrew S ; then, the clamp being removed,

the fcrew was turned by its handle juil 9 revolutions, till the

il terfection marked zqOtfig. 4, came nearly to the wire ;

the finger-fcrevv S was now turned back, and the dividing

fcrew relcafed from the edge of the wheel, which was here

turned back till the interfection marked 2 exactly coincided

with the wire ; the divilion 10 on the micrometer circle was

then fet to its index as before, and the fcrew preffed againft

the edge of the wheel by the finger-fcrew S ; then, the

[is being removed, the fcrew was turned a fecond 9 re-

\ ihi i 13.) till the intei lection mark.d 1 nearly coincided with

the fixed wire ; the fcrevv was again relcafed, and the iame

operation was repeated till the teeth were faintly marked all

round the circumference of the wheel. The imprefiion was

made deeper by thus going three times round ; after which

the wheel was ratched continually round 300 times in the

fame direction, without difengaging the fcrew, when the

teeth were found fufficiently indented. Now, it is evident,

that, if the circumference of the wheel were even a whole

tooth or ten minutes fpace greater than the fcrew would

require, this error would, in the firft inftance, be reduced

to i-j^th part of a revolution, or two feconds and a half
;

and thefe errors or inequalities of the teeth were equally

diitributed round the wheel at the diilance of 9 teeth from

each other ; but, as the fcrew in ratching had continually

hold of feveral teeth at the fame time, and as thefe were

conftantly changing, the above-mentioned inequalities foon

corrected themfelves, and the teeth were reduced into a per-

fect equality.

The piece of brafs which carries the wire was now taken

away, and the cutt'ig-fcrevv alfo removed, and replaced by

the plane one of the fame dimenfions ; on one end of its ar-

bor was put the micrometer circular plate divided into 60,

and numbered at every fix divilions, as already Itated ; and

on the other end was placed a ratchet-wheel of 60 teeth, fecn

in Jig- 6, which is covered by the hollowed circle d, carrying

two clicks, that catch upon the oppofite fides of the ratchet

,

when the fcrew is to be moved forwards. The cylinder S,

Jigs. 5 and 9, turns on a ftrong fteel arbor F, feen in /',;•. ?,

which paflfes through, and is firmly fcrewed to the piece Y

;

this piece, for greater firmnefs, is attached to the fcrew frame

G by the braces v: a fpiral groove or thread is cut on the

outfide of the cylinder S, which ierves both for holding the

ftring, and alfo for giving motion to the lever J on its cen-

tre, fiqs. (j and 10, by means of a fteel tooth « that works

between the threads of the fpiral. To the lever is at-

tached a ftrong fteel pin m,Jig. 10, on which a brafs fpeket

r turns : this fockct pafles through a flit in the piece p,

and may be tightened in any part of the flit by the finger-

nut /: this piece ferves to regulate a number of revolutions

of the fcrew for each tread of the treadle R, feen in Jig. 1

.

T, inJig. I, is a brafs box, containing a fpiral fpring : a

ftrong gut is fattened and turned three or four times round

the circumference of this box ; the gut then pafies feveral

times round the cylinder S,Jigs. I and 9, and from thence

down to the treadle R. Now, when the treadle is preffed

down, the ftring pulls the cylinder S round its axis, and

•the clicks laying hold of the teeth on the ratchet, carry the

fcrew round with it, till, by the tooth n working in th(»

fpiral groove, the lever J is brought near the wheel d,fig.6,
and the cylinder is flopped by the fciew-head x,Jig. a,

ftriking on the top of the lever .1 : at the fame time the
fpring is wound up by the other end of the gut paffing round
the box Tjjig 1. Now, when the foot is taken from the

treadle, the fpring in the box unbending itfelf, pulls back
tin- cylinder, the clicks leaving the ratchet and attached

fcrevv at reft till the piece / ftrikes on the end of the piece

piJig- 10; and the number of revolutions of the fcrew at each
tread is limited by the number of revolutions that the cy-

linder is allowed to turn back before the flop ftrikes on the

piece p. When the endlefs kitw is moved round its axis

with a confiderable velocity, it will continue that motion a

little after the cylinder S is flopped ; to prevent which an-

gular motion, the angular lever »i was made, that when the

lever J comes near to flop the fcrew x, it, by a fmall cham-
fre, preffe3 down the piece y. of the angular lever; this

.brings the other end v, of the fame lever forwards, and flops

the endlefs fcrew by the fteel pin //. ftriking on its top ; the

foot of the lever is again raifed by a fmall fpring preffing on
the brace v.

Two clamps T>,Jig. 13, connected by the piece a,Jig. I,

Aide, one on each arm of the frame L, and may be fixed at

pleafure by the four finger-fcrews ;, which prefs againft

fteel fprings, to avoid fpoiling the arms ; the piece f],fg.

13, is made to turn without fhake between the two conical

pointed fcrews /',/. fet fall by the finger-nuts N, N. The
piece M is made to turn on the piece q, by the conical

pointed fcrews refling in the hollow centres e, e. As there

is frequent occafion to cut divilions on inclined planes, for

that purpofe the piece -, , in which the tracer or dividing

point is fixed, has a conical axis at each end, wdiich turn

in half holes ; fo that when the tracer is fet to any inclina-

tion, it may be fixed there, by tightening the fteel fcrews

00."
Subfequentiy to the time of Mr. Ramfden's dividing

engine being conftructed, Mr. Edward Troughton con-

flructcd one to anfwer the fame purpofe, which it does

in the moft perfect manner ; and it was our intention to have
defcribed it alfo in this place, but on application to him for

pcrmifTion to infpect its parts and manner of operating, we
were forry to learn that he has pledged himfelf to give an

account of it himfelf in another work.
Engine (by Ramfden)y'&/- rutting the Screws of the cir-

cular Dividing-Engine.—We mean not to enter here into

the hiilory of the fcrew-engine, as it may be, and has been
applied to various pnrpofes, but to defcribe the engine made
and ufed by Mr. Rami'den for making the individual fcrews

which he ufed for ratching his engine for dividing circles,

he, and for mcafuring the angular diilance on his circle

when ratched. This apparatus, indeed, may be confidered

as an appendage to the other, and therefore ought to be in-

troduced in this place. Fig. 1, of Plate X. ofEngines, re-

prefents this engine as feen from one fide of reduced dimen-
fibrts ; andJig . 2, the fame as feen from above, of the fame di-

menfions. A reprcfentsa triangular barof (led, to which the

triangular holes in the pieces B and C arc accurately fitted,

and may be fixed on any part of the bar by the fcrew D. E is

a piece of fteel whereon the fcrew is intended to be cut,

which, ufter being hardened and tempered, has its pivots

turned in the form of two frufla of cones, as repreiented

in the drawings of the dividing-engine. Thefe pivots were
very exactly fitted to the half holes V and T, which were
kept together by the fcrews Z. H represents a fcrew of
untempered fteel, having a pivot I, which turns in the hole

K. At the other end «f the fcrew is a hollow centre, which

U 2 receives
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receives the hardened conjea! point of the fteel pin M. When
this point is fufficiently preffed againft the fcrew, to prevent

its making, the fteel pin may be fixed by tightening the

fcrews Y. N is a cylindrical nut, moveable on the fcrew

H, which, to prevent any (hake, may be tightened by the

(crews O. This nut is connected with the faddle-piece P,

by means of the intermediate univcrfal joint W, through
which the arbor of the fcrew H paffes. A front view of

this piece, with a fection acrofs the fcrew-arbor, is reprc-

feuted at X,/%. 3. This joint is connected with the nut

by means of two fteel flips S, which turn on pins between
th : cheeks T, on the nut N. The other end of thefe flips

S turn in like manner on pins a. One axis of this joint

turns in a hole in the cock b, which is fixed to the iaddle-

piece, and the other turn; in a hole d, made for that purpofe

in the fame piece on which the cock b is fixed. By tliefe

means, when the fcrew is turned round, the faddle-piece

will Hide uniformly along the triangular bar A. K is a

fmall triangular bar of well-tempered fteel, which Hides in

a groove or the fame form on the faddle-piece P. The
point of this bar or cutter is formed to the (liape of the

thread intended to be cut on the endlcfs fcrew. When the

cutter is to take proper hold of the intended fcrew, it may
be fixed by tightening the lcrew c, which prefs the two
pieces of brafs G upon it. Having meafured the circum-

ference of the dividing-wheel, it was found to require about
one thread in a hundred, coarfer than the guidc-fcrew H.
The wheels on the guide-fcrew arbor H, and that on the fteel

arbor E, on which the fcrew was to be cut, were propor-

tioned to each other to produce that effedt, by giving the

wheel L 198 teeth, and the wheel O 200." Thefe wheels

communicated with each other by means of the intermedi-

ate wheel R, which alfo ferved to give the threads on the

two fciews the fame direction. The faddle-piece P is con-

fined on the bar A by means of the pieces g , and may be
made to Aide with a proper degree of tightnefs by the

fcrews n.

Engine for cut!mg the Screw of Ramfden's Enginefor
dividing Straight Lines.—The exa&nefs of the ftraight line

engine, as made by Ramfden, depends very much on the

correetnefs of the endlefs fcrew, which requires fome pro-

perties that are not abfolutely neccflary in the endlcfs fcrew

for the circular engine. In that, as there are but a few

threads of the endlefs fcrew engaged in the teeth of the

wheel, it required only that thofe threads fhould have a fimi-

lar inclination to the axis of the fcrew all round; but in the

flraight-line engine, where the whole length of the fcrew is

engaged in the moveable plate, it is necefTary that the dif-

tances alfo between the threads fhould be precifely the fame

throughout the whole length of the fcrew : as this is ef-

fected in a manner in fome refpects different from the mode
of cutting the fcrew we havejuft defcribed, we (hall fubjoin

it here, that the reader may take a comparative view of the

two methods adopted by that great artift Ramfden. In

Jig. 1. of Plate XI. of Engines, is a plan of the engine for

cutting the fcrew for dividingJlraight lines ; and injg. 2, is

an elevation of the fame. The fe&ion, as given in the ori-

ginal account publifhed in 1779, does not feem to be ne-

ceffary for explaining the engine, and is therefore omitted in

our account. A, in Jig. 1, represents a ftrong circular plate

of brafs, having its edge ratched, as defcribed in our account

of the circular dividing-engine ; on its centre is firmly fixed

the pulley B by four fcrews, having a groove turned on its

cylindrical part, perfectly concentric with the plate A.
C, injg. 2, is a fteel axis two feet long, terminating in a

point, whereon it refts ; the upper part of the axis being

iirmly fcrewed to the plate A, and turning in the collar D.

E reprefente an' endlefs fcrew, Jig. 1, which being turned

on its horizontal axi6, moves the circular plate A round its

centre: F is a circular divided fmall plate, or micrometer-

head, which may be turned with or without the endlefs

fcrew ; and on the other end of this fcrcw-arbor is a large

pinion a, with levelled teeth on its edge, together with the

winch X to turn it by. G, feen in both figures, is a tri-

angular bar of fteel, which paffes over the circular plate A,
and is firmly ferewed to the frame of the engine at YI,Jig. 1,

and I, fig. 2. K is a piece of fteel forming the arbor ot the

fcrew intended to be cut, having a wheel L, on one end

acting with the pinion a before-mentioned. M and N,

Jig. I, are two ftrong pieces of brafs, in which the arbor

juft mentioned turns, and are firmly fixed to the triangular

bar G, by means of the fcrews n,n, feen at I, in Jig. 2.

O, feen in both figures, is apiece of brafs that flides on the

triangular bar G, the two extremities of which arc made
exactly to fit the bar; it flides regularly thereon, and is

prevented from riling by the two fpring pieces c,c; near

one end of the piece O is an angular groove Q, fig. 1, that

holds the tool by which the threads are cut, a:.d is pointed

with a diamond, in order to cut the fteel alter it is hardened

and tempered : the cock iu ferves tc; fallen the tool, which
may be let to take proper hold on the fteel by turning the

finger-fcrew /, and is fixed there by the fcrew i<.

To make a perfeft fcrew, it is only required to give the

point that cuts the threads an uniform motion parallel to it-

felt, and alfo to the axis of the intended fcrew, and that this

motion be proportioned to the revolutions of the intended

fcrew as the number of threads may require. To effect this,

a piece of thin tempered fteel .', exactly of the fame thick-

ncls throughout, is faftened to the Hide Oatr; the other

end of the fpring being faftened to the pulley B in the

groove : now while the circle A, with the pulley, is turned

round its centre by turning the endlels lcrew to the right

hand, the fpring / draws the Aider O, with the attached

cutter q, along the triangular bar; at the fame time the

fteel-arbor K of the fcrew to be cut revolves by means ot

the communication of its, wheel L with the revolving pi-

nion a.

The fcrew, E, of the circular plate has 20 threads per
inch, therefore if the number of teeth on the pinion, a, be

to the number in the wheel L, as the number of teeth on
the circular plate, A, is to the number of 20ths of an inch

round the circumference of the pulley B, allowing for part

of the thicknefs at the fpring /, the fpaces between each of
the threads of the fcrew to be cut will be alfo 20ths of an

inch. The fize of the pulley, B, was determined thus;

the endlefs fcrew, E, being difengaged from the circular

plate A, the Aider, O, was drawn back till the end of it

came nearly to the piece M ; the endlefs fcrew was again

engaged in the plate A ; then having two very fmall dots

on the Aider O, fet off parallel to one fide, at exactly five

inches diftance from each other, the Aider was moved by
turning the endlefs fcrew E, till one of its dots was bife&ed
by a fmall filver wire fixed acrofs a hole made in a thin piece

of brafs fall to the piece N ; then O on the micrometer head,

F, being put to the index without moving the fcrew, the

pulley was tried and reduced, till juft 600 revolutions of the

endlefs fcrew, E, brought the fecond dot to be exactly br-

fefted by the fixed wire. Thefe bifeftions were examined
by a lens of half an inch focus, fet in a fmall brafs tube, that

was fixed perpendicularly over the wire.

Engine for dividingJlraight Lines, by Ramfden.—When
Mr. Ramfden had fucceeded in dividing fextants, &c. by
his circular dividing engine, and was rewarded by the

honourable Board of Longitude, he turned his mind to-

ward*
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wards the contrivance of an engine that would divide ftraight

JiiK-s into any number of aflignable parts, and that might be

Uclul iu laying down with extreme accuracy the lines of

fines, taogents, fecante, c<e. on feclors and plane fcales.

The project was realized, and the account was ordered to be

published by the Board of Longitude, in the year 1779.
We do not find, however, that the original model, which
we come now to defcribe, has been found defirabfe to copy
by fucccoding mathematical inftrument makers : more fimple

a;id lefs expenfivc means have been adopted, which are

found to anlwer practically as good a purpofe. A bcam-
corr.pafs, aided by proper tables, is quite accurate enough
for the nicelt purpofes of dividing unequal, as well as equal,

divilions by bifeftion ; ar.d a pattern once carefully laid

down can be ufed, for transferring the divilions on the com-
mon caies of inftrumeuts, with greater facility than the en-

gine itlclf can be worked ; and, provided great care be taken

to prevent the parallax of the transferring point, the accu-

racy will be fufficient for all ordinary ufes. This engine,

which profeffes to divide any line without an error of a a &th

of an inch, has its principal parts reprefented in Plate XII.
oi Engines ; where jig. 1, reprefents a plan of the dividing

portion, as feen from above ; jig. 2, an elevation of the

fame feen acrofs; and^jj. 3, the under fide ofjig. 1, when
turned up. The original account contains fome feftions,

which are more ufeful for the workmen as patterns, than for

a general description, which may difpenfe with them alto-

gether. A, in jig. i, is a ftrong brafs plate, 27 inches

long, 4 broad, and y,-,ths thick ; worked exceedingly flat,

and of the fame thicknefs throughout, with its two edges

parallel. One of thefe edges is ratched, or cut into teeth,

of which there are juft 20 in an inch, and is moved by an

endlels fcrew, containing juft 20 threads in an inch, which
actuates the teeth. (See Engine for cutting the Screw of
JitimfJen's jlraigbt-line Engine.) Each revolution of the

endlefs fcrew round its axis Will move the plate ^-^ths of
an inch along an iron frame, hereafter to be defcribed. A
micrometer head is fixed at one end of the fcrew arbor, di-

vided into 50 divilions, which, by means of a vernier fub-

dividing into 5 parts, meafures T~£. E ths of an inch along

the frame. Any rule or other inftrument may be faftened

on this plate, and may have a line drawn on it divided by a

point or tracer, fixed in a proper frame, whertby it has a

rectilinear motion without any lateral lhake. 'When lines

an to be divided by divilions not commenfurable with Eng-
lifh inches, which conftitute the fcale, the line to be fo di-

vided may be laid down, not parallel to the plate A, but
obliquely, fo as to make an angle with it, or become the

hypothenufe line of a right-angled triangle ; which line, by
calculation, (ball be to the bafe as the denomination of
meafure, when longer, is to the Englifh inch ; that is, as

the fecant is to the radius of the triangle, provided the

tracer draws lines at right angles to the fide of the plate
;

but if the traced lines be at right angles to the line to be
divided, then the divilions on that line will be fhorter than

they would be on a parallel line of the plate, and in the pro-
portion of the co-line of the angle of inclination to radius.

In order to adjuft the inch ation of a ruler laid on the plate

A, two feftoral portions of a circle arc laid down on one of
its ends, with an exter.r from the point J, near the fixing

fcrews on the edge of thil plate. The outer feftor is di-

vided into proper degp.es, and is numbered from 1 to 9,
which degrees are fubdivided into C, or 10 minutes fpaces

;

but the inner feftor is divided into the proportion of the co-

fines to radius 10,000, and its divifions are numbered 10,

20, 30, &c. to 140. The ufe of this contrivance will be
bell undcrftood by an example : for inflance, if a Hue of

e}^% were to be divided into the fame number of divifior.s,

and in the fame manner as if it were 10 inches long cy.aftiy ;

put the ruler to be divided to the cutting frame, hereafter

defcribed, and turn the handle, T, that mov ;'s the appa-

ratus, till the fame edge of the ruler cuts the central point J,

and the (irft divifion from the O of the inner feftor; then

fcrew the ruler fall to the plate A, and when it has moved
ten inches in its own direction, the whole length of the di-

vifions on the line divided will be only 9/V '' inches, tho

the divided fpaces will be refpeftivcly equal among thi

felves. It is not neceffary for us to particularize the pre-

cautions taken, in making all the fpaces of the teeth ratched

equal to each other, during the aft of ratching, which was

done with a notched fcrew : this was done by means of

points previoufly made and examined, with a wire at every

16 revolutions of the fcrew, til! the teeth were a little in-

dented to guide the fcrew along the whole line by continual

revolutions, as was the cafe in the circular dividing inftm

ment, more particularly defcribed, becaufe found mm •

particularly ufeful. B, infg. '» * s a ftrong iron frame, 4 :>

inches long, having two edges, a and b, riling half an iot b

above its furface ; thefe two edges are made very ftraight,

and :ire in the fame plane ; the infide of the edge a is alio

made as ftraight as poiTible. Tile plate, A, Hides on t!.e

two edges of the iron frame ; beneath it are two fprings,

c, c , feen inJig. 3, each faftened at the extreme ends to the

plate A, by the fcrew=, s, s ; at the other end of each,

fpring is a roller, e, of tempered fteel, turning on an axis

in thefe fprings; there is alfo a third roller, J, of tempered

fteel, let into the iron frame, not feen, near where the

threads of the endlefs fcrew aft ; this roller has a long axis,

fo fituated that it may be raifed or deprefled as occaiioc

may require, to bear the weight of the plate A, and rule

or inftrument placed on it. C, in jigs. I and 2, is the end-

lefs fcrew of tempered fteel, with pivots of two frufta of

inverted cones, fimilar to thofe defcribed in the engine for

dividing circles, &c. which turn in adjuftable half holes in

brafs cocks fcrewed to the iron frame. G, G, injig. 3, are

two fmall fteel frames turning on centres, i, fattened to the

underfide of the plate A, and equidiftant from the edge of

it ; in each frame is a roller, f, of tempered iteel, turning

very concentric with their pivots, and exaftly of the fame

diameter. The two fmall frames are connected together by

the long brafs bar E, which turns on a ftud in each frame,

and winch preferves its parallelifm, on the principle of a

common parallel ruler. This apparatus ferves to prefs the

edge of the plate, A, with a motion parallel to itfelf againft

the threads of the endlefs fcrew. On the end of the plate,

A, is a fpring of tempered fteel, acling as a bent lever.

The fpring end of this lever has a ketch which paffes under

the head of the ftud /, that is on the end of the connecting

piece E. While the other end of the lever is prcfled gradually

down towards the plate A, by turning the finger-fcrew F,

the connecting piece, E, is drawn forward, fo that the

fteel rollers, borne by the fprings T, in jig. 3, preffing

againft the edge, a, of the iron frame, in jig. I, may force

the fide of the plate againft the endlefs fcrew.

Befides the micrometer head, already named, the arbor

of the dividing fcrew, which has its threads fimilar to thofe

of the notched ratching fcrew, has at its oppofite end two
fets of ratched wheels ; one fet for turning the fcrew, and

the other fet for flopping it at the proper times'. Thefe

fets are each compofed of three wheels, of which one has

32 teeth, another 48, and the third 50, which afford the

means of fubdividing the inch into fpaces of different de-

nominations ; thofe wheels ufed in flopping the fcrew are

ratched, with the teeth puinting in a contrary direftion to

thofe
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thofe of the wheels for putting it in motion. I reprefents

ii cylinder of brafs, having on one end two flecl rings, a and
/, with their contiguous edges cut into ratched teeth, in

'ions, fo as to fit each other as feen in the

. on one of thefe rings is an index, and the other has

its teeth numbered 10, 20, &c. up to 50 ; the other end
< t the cylinder is made hollow, and contains one of the fits

itched wheels, already named. There are two flits op-

ite each other, pierced through the hollow part of the

cylinder W ; in each of which flit3 is a click turning on an

-;;xis, and prefled into the teeth of the ratched wheel by a

fmall fpring.; thefe clicks may be moved along their axis,

fo as to catch in any one of the three ratched wheels, and

I
be fattened at that place by a fmall tightening tcrew s.

The cylinder I, with the clicks, &e. turns on a Heel axis,

attached to the piece K, in a line with the axis of the end-

.1 Is fcrew. Motion is given to this cylinder round its axis

by a piece of catgut, which hath one end fattened to the

; aud.the other end, after paffing four or five

times round the cylinder, is fattened to a treadle, and, on

prelling the treadle down, the clicks, s, catch in the teeth

.of one of the ratched wheels ; by which contrivance the

cylinder I, together with the endlets fcrew, is turned round

its axis, and its motion carries the plate, A, along the iron

.frame, and at the fame time winds up the fpiral fpring u

;

but on releafmg the treadle, the f.iid fpring unbends itfclf,

•the clicks quit the ratched wheel, and leave the endlefs

fcrew at rett, whilft the cylinder, I, turns in an oppoiite

direction, and raifes the treadle to its former fituation. \
,

injg. 2, is. a fmall fquare bar of fteel, having both its ex-

tremities cylindrical ; thefe cylinders move in holes lined

with hardened fteel, ore in the piece D, and the other in

•the piece K. This bar carries three different pieces, which

are of tempered fteel ; the middle one, /, is made to lie in

the interval between the threads of the fcrew cut on the

cylinder, and paffes nearly half round its circumference : it

is kept in the threads by a fpring, e, that pieties on a piece,

q, fcrewed to the iron frame; this piece being attached to

•the bar, V, by a fcrew, turning the cylinder, I, on its axis,

will give a longitudinal motion to the bar V. The upper

end of the piece f, Jg. 2, is formed into a hook, and may
be fet to catch in the teeth of any of the ratchet wheels,

and then be fattened to the bar, V, by a fcrew i ; towards

.the other end of the bar is a piece j, which ferves to (top

the cylinder in turning back, fo as to limit the number of

revolutions and parts of a revolution required, and is fas-

tened to any required place on the bar, V, by the linger-

ie rew s.

When the engine is ufed, the treadle is prefled down,

•.and the catgut turns the cylinder I ; in the mean time, the

piece, /, moves along the thread till a ttud, ;-, on the cy-

linder, ltriking on the top of the curved piece /, bends the

fpring e, until that piece relts on the piece q ; by bending

this fpring, the fquare bar is turned a little on its axis, and

pulls the hook, f, into the teeth on the ratched wheel R :

then the treadle being releafed, the fpiral fpring turns back
the cylinder till the piece, j, is brought under the flop on

the ratchet ring b. The parts of a revolution are regulated

by fetting the number required on the ratchet ring, b, to the

.index on the fixed ring a ; each of the teeth anlwers to the

motion of ,^'sr th of an inch of the plate A ; and the num-
ber of revolutions, each of which moves the plate, A,
-r4 ths of an inch, is regulated by fetting the piece, j, on

vthe bar. -I, in Jig. 1, reprefents the fteel frame in which
.the tracer is fixed ; this frame turns between the conical

j>oints of two fcrews, n, n, of tempered fteel, which are

,fcrewed in the frame Q, Jg. 2 ; there are alfo two fimilar

fcrews in the fame frame Q, at m, «; the points of thefe

fcrews, which are alfo of tempered fteel, turn in conicil
holes in the piece P ; by means of this parallel motion, the
tracing point, by which the dividing lines are cut, will jtl*

ways defcribe the fame line without any lateral bending;
the tracer is put on the hole in the axis b, Jig. 1, and is

fixed there by the four tightening fcrews, f, that prefs the
holding piece, c, againll the- flattened part of the axis of
motion. This fmall axis, which has its pivots formed of
double cones, turns between half holes, and may be fixed

when the tracer is fet to any required inclination, by tight-

ening the fcrews of preifure, /, s, s, s. Befides thefe parts

of the engine, there is a brafs ruler made as an appendage
for fetting the line to be divided in its true fituation, but is

DOl neceffary to be particularly defcribed : this ruler may be
fet parallel to the edge of the plate A, or to any angle of
inclination, by turni.ig the handle T, which moves the
piece P, with the cutting frame and ruler, on the centre x ;

and the required pofition may be rendered permanent by
tightening the capilan fcrew p.

Engine-Mo/?, in Mining, is generally applied to the
fliaft or well wherein the pumps are erected for freeing a
mine of its water ; but in diilricts where the mines are re-

lieved of water by foughs, as in the mountainous part of
Derbythire, it is common to find the (hafts at which they
draw ore by a horfe-gin, called the engine-thaft, and the
gin itfelf aa engine.

Engine to a u in Gunnery, confifts of a wheel
with a handle to it, to raife a certain weight, and to let it

fall upon the driver, by which the ftrokes become more
equal.

Engine to draw Fuzis has a fcrew fixed upon a three-

legged ftand, the bottom of which has a ring to place it imon
the (hell; and at the end of the fcrew is fixed a hand-fmw,
by means of a collar, which, being fcrewed on the fuze,

by turning the upper fcrew, draws out or raifes the fuze.

ENGINEER, or In ci seer, in its general fenfe; is ap-

y kind of ufeful engines or
machines.

plied to a contriver or maker of .my 1 I engines or

In its more proper fenfe, it denotes an officer in an army
or fortified place, whole bufinefs it is to contrive afld in.

fpeft attacks, defences, works, &c. The term engineer is

faid to be of modern date, and to have been firft ufed in the
year 1650, when one Cap. Thomas Rudd had the title of
chief engineer to the king. In 1634 an engineer was called

camp-matter general, and fometim. -mailer, being
always fubordinate to the mailer of the ordnance.

An engineer fhould be an able and expert mathematician,
particularly verfed in military architecture and gunnery;
being often fent to view and examine the places intended to
be attacked ; to choofe out and (hew the general the weak-
eft place ; to draw the trenches, affign the places of arms,
galleries, lodgments on the counterfcarp and half-moo: s

;

conduct the works, faps, mines, &c. and appoint the work-
men their nightly talk; he is alfo to make the lines of ccm-
travallation; with the redoubts, &c.

Under the eftablifhment of the office of his majefty's ord-

nance in England, the corps of royal engineers confiits of
one colonel in chief, one colonel in fecond, three colonels

commandant, fix colonels, .2 lieutenant- colonels, 27 cap-
tains, 28 fecond-captains, 55 firft-lieutenar.ts, 28 fecond-
lieutenants, an infpec/tor-general of fortifications, his deputy
brigade-major, adjutant, and quarter -matter.

The eftablifhment of the corps of invalid engineers com-
prehends a colonel, lieutenant-colonel, captain, captain-
lieutenant and captain, firft-lieutenant and fecond-lie it-

tenant.

The
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The corps of r»yal engineer! in Ireland confifts of a di-

>r, colonel, lieutenant-colonel, major, captain, captain-

lieutenant, and captain, and two lirfl-lieutcuants. See

Ordnance.
Engineers, Civil, a denomination which compnfes an

order or proftffion of perfons highly Tefpeftahle for their

talents ami fcientific attainments, and eminently nfefnl under

this appellation, as the canals, docks, harbours, light houfes,

&c. amply and honourably teftify. This order of nrtilts is

laid to have commenced in this country about the year

1760, at which period the advancement of the arts and

fciences was Angularly rapid. In 1 77 1 , Mr. Snteaton, fo

well known in this department of fcience, projected and

eftablilhed an aflbciation, or fociety of engineers. During

an interval of 20 years, the number of members of this io-

ciety increafed to 65, of whom 15 were real engineers, and

the rcfidue being compofed either of amateurs, or of inge-

nious workmen and artificers. In May 1792 this fociety

was diffolved in confequence of an unpleafant cirenmftance,

which had interrupted its harmony ; but a renewal of it,

Tinder a better form, was foon intended, though not accom-

pli fhed during the life-time of Mr. Smeaton. His death

happened in October 1 792, and the firfl meeting of the

new inftitutioii, entitled " The Society of Civil Engineers,"

"was held on April 15, 1793, by Mr. Jeflbp, Mr. Mylrie,

Mr. Rennie, and Mr. Whitworth. According to the new

conftitotion of the fociety, it is divided into three clafTes.

The firll clafs, as ordinary members, conlifts of real engineers.

The fecond clafs, as honorary members, is compofed of men
of fcience, and gentlemen of rank and fortune, who have

attended to the fubjecl of civil engineering. The third clafs,

as honorary members alfo, confifts of artifts, whofe profef-

fions and employments are connected with what is called

civil engineering. The meetings are held at the Crown
and Anchor, in the Strand, every other Friday, during the

feffion of parliament. See Reports of the late Mr. John

Smeaton, F.R.S. &c. vol. i. 410. 1797.

ENGISOMA, from eyFii^io, to drain near, in Surgery,

an inftrument formerly ufed by furgcons in cafes of fractures

of the (kull. Hence, the word has been applied to fuch

fractures of the cranium as are attended with a depreffum of

the bone in the middle, fo as to produce preffure 011 the

membranes of the brain.

ENGLAND, in Geography. The fouthern, moft opulent,

and moft important past of Britain, has been diftinguiflicd

among European nations, ever fince the days of venerable

Bede, by the appellation of " Anglia," or England; which

has been generally afcribed to the Angles, who conquered

and took poficfiion of a coniiderable part of the country.

(See Ancles, Angles, and Cimbric Chersonesus.)
E igland is bounded on the eaft by the Germ In - ; on

the fouth by the Englifh channel ; on the weft by St.

George's chan el; on the north by the Cheviot hills, by
the river Tweed, a;id an imaginary line extending fouth-weil

to the Frith of Solway. The extent of
|

.id Wales
is eftimated at 49,450 fquare miles, and if we allow the po-

pulation to be 9,500,000, the number of inhabitants to a

fquare milt will be 192. The original population of Eng-
land is involved in obfeurity ; but as far as it can be tne 1 1

by a tic records of hiftory, it feems to have con-

! of a tribe of Celt a; (fee Celts), denominated Gael or

thern Celts, and diftinguifhed by the W'ehii under I

lation of " Guydels," who migrated hither from the

(hores of France and Flanders. Thefe fouthern

C( It 1 wi re compelled to evacuate the country, and to r<

to Ireland, by another tribe, compofed of the Cimbri of the

1
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north, whence the modern Welfli derive their origin and'

of Cymru. The Cimbri, or Northern Celts, wete
difplaced by the Scythians, or Goths, who, at a period long
preceding the Chrillian era, fettled in that part of Gaul
which is neareft to Great Britain, and acquired the provin-
cial denomination of Belg-ae. (See Belc^e.) We learn
from Cxl'.ir (lib. v. c. to") that the primitive inhabitants
were driven into the interior parts of the country by Belgic
colonies, which occupied the regions on the fouth-eaft, pro-
bably about three centuries before the Chriftian era. Thefe
Belgte feern to have coriftituted the chief anceftors of the
Englifh nation ; but during a fubjeclion of four centuries to
the Roman power, after Britain was rendered a Roman pro-
vince by the talents and virtue of Agricola, (fee Agri-
cola,) they loll their primitive valour, and were unable to-
contend with their fierce invaders from Scotland and Ireland..
In thefe circumllances the continent fupplied them either
by accident or at their own requeft, with new emigrants..
The Jutes arrived in the year 449, and about the year 460-
founded the kingdom of Kent. The Saxons full appeared in

477, and the kingdom of the South Saxons commenced about-
this period. The Well Saxons arrived in the year 495, and
the Eaft Saxons in the year 527. The Angles, who gave
their name to the country, were led by the valiant Ida to-
Bernicia, in the year 547. The Eaft Angles took pofief-
fion of Norfolk in 575; and the coafts on the fouth and
eaft were over-ran by them. Hence they foon penetrated
into the interior of the country, and in 585 founded the
kingdom of Mercia, which was the laft of the heptarchy.
(See Heptarchy and Saxons.) The kingdom of North-
umberland exifted under its peculiar fovereign, the laft of
whom was Eric, till the year 950; and the three counties of
modern Northumberland, Cumberland, and Weftmoreland,
were regarded at that period, when Domefday-book. was
compiled, as part of Scotland. Bernicia (which fee) ex-
tended at one period to the Frith of Forth; but in the
later Saxon times the boundaries of England on the north
fell confiderably within the prefent extent. On the weft
the Welfh were reftriaed by OiTa's dyke, (ice Dyke,)
which extended from the river Wye, through the counties
of Hereford and Radnor, into that of Montgomery, .where
it entered North Wales. It afterwards paffes by Chirk-
caftle to the river Dee, and terminates in the pari/} of Mold.
During the Norman period! the northern limits of England
were extended to theii pi fent circuit. Cumberland and
Wellmorcland were wrefted from the Scots, and the pro-
vinces north of the Humber were completely incorporated.
The dominion of the Danes commenced in the year 1016,
but returned to the Saxon line in the year 1042. On the
death of Edward the Confefibr, the conqueft, as it is called,
under William the Norman, took place in 1066. (See
Conqufst.) For a farther account of the hiftory ofv
England, fee Britain, and the fequel of this article.

The antiquities of ! re dill ributed by Mr. Pinker-
ton (Geog. vol, i.) into lixxlaffes, viz. thole' belonging to
the primitive Celtic inhabitants; thofeofthe Belgic colonies;
thofe of the Romans ; thofe of the Saxons ; relics of the
Danes ; and Norman monuments. It is not eafy, fays our

or, to difcriminate the remains of the earlieft inha-
bitants from thofe of the Druidic period, which he fuppofes
to have originated with the Phoenician fai 1

1 1 iablilhed
in wooden Fortrefies on the coaft, which was the ufual prac-
tice of commercial nations, when trading with a lavage or
barbarous race. The tenets of Drtiidiliu coi . :, as

icn'vcs, with the little that is known of Phoenician
mythology, in the diffufwn of which the millionaries of thefe
refmed people might be not a little zealous. However 1

1
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be, die ancicntauthors, from whom we derive our only authen-

tic information concerning the Druids, minutely deferibe

tfceir religious rites j but they are altogether Glent concerning

any monuments of itone being ufed among them. On the

contrary, they mention gloomy groves, and fpreading oaks,

as the only fceneaof the Druidic ceremonies. (.See Druids.)

Neverthelefs, our learned antiquarian, Borlafe, refers to the

clafs of Dniidic monuments fuch as follow, vis. fingle

(tones erect ; rock idols and pierced ftoncs ; rocking-ftones

ufed as ordeals ; fepulchres of two, three, or more (lones

;

circular temples, or rather circles of erect. Hones; rock-

bafoni J i" have been ufed in the expiations of the

Druids ; and caves, ufed as places of retreat in time of war.

But Mr. Pinkerton obferving, that mod of thefe relics may-

be found in Germany, (where no Druids cxilted,) and

Scandinavia, thinks it hazardous to pronounce whether they

be Gothic or Celtic. It is mod probable, he imagines,

thai the earlieft inhabitants, like others who exift in the in-

fancy of fociety, made ufe of wood, not Hone, in their re-

li rious, as well as in their domeftic llruCtures. He thinks

it molt rcafonable to refer monuments of this kind to a more

advanced ftage of fociety, when the Belgic colonies intro-

duced agriculture, and had made fomewhat farther progrefs

in the rude arts of barbarifm. See Barrow and Crom-
lech, Stone-henge, &c.

The Roman relics are amphitheatres, caftles, ways, or

roads, pavements, hypocaults, walls, inferiptions, altars, &c.

&C. which are defcribed under thefe articles refpectively ; to

thefe we might add coins, gems, weapons, ornaments, and

the like. The Saxon antiquities in England are chiefly

edifices, facred or fecular, caftles, vaults, fhriues, illuminated

manufcripts, Sec. The relics of the Danes are caftles, ftones

with Runic inferiptions, and camps, which were conltructed

in a circular form, like thofe of the Belgae and Saxons,

while thofe of the Roman armies are diltinguifhed by their

fquare form. The Norman monuments are reputed to com-

mence afterthe conqueft, ar.d to extend to the 14th century,

when that which is called the rich Gothic began to appear.

This latter was fupplanted, in the 16th century, by the

mixed, which in its turn yielded to the Grecian. The
Norr/ian ftvle in general far exceeds the Saxon in the fize

ot the edifices, and the decorations cf the parts. The
churches became more extenfive and lofty ; and though

the windows retain the circular arch, they are larger

and more diverfified, the circular doors are teltooned with

more freedom and elegance ; and uncouth animals be-

gin to yield to wreaths of leaves ar.d flowers. The folitary

keep, or tower, of the Saxon caftle, is furrounded with

a double wall, incloling courts and dwellings of large ex-

tent, defended by turrets and double ditches, with a fepa-

rate watch-tower, called the Barbican. Among others the

c ithedrals of Durham and Winchefter may be mentioned as

venerable monuments of Anglo-Norman architecture ; and

caftles are numerous and well-known. What is called the

Gothic, or pointed arch, is generally fuppofed to have firit

appeared in the 13th century; and in the next it became

ui.iverfa! in religious edifices. The windows diffufed to

great breadth and loftinefs, and divided into branching in-

dices, enriched with painted glafs, the cluftering pillars

of exceihve height, fpreading into various fret-work on the

roof, conltitute, with decorations of fmaller note, what is

called the ricl ftyle, vifible in the chapel of King's

college at Cambridge, ar.d many other grand fpecimens in

this kingdon:. fpire correfponds with the interior;

and bout the 13th century, to rile boldly from the

ancie.it tower, and - from the fight in a gradation

of pinnacles and ornaments. See Gothic.

England is now diitributcd into 40 Ihire3 or countie*.

See County and Shire.

Six North-

ern Coun-
ties.

Four bor-

dering on

Wales.

TwclveMid-
laud.

Eight Eaft-

ern.

Three
Southern.

Population. Chi.f Tow««.

f Northumberland, 157,101 Newcaftle.

Cumberland, 117,233 Carlifie.

j Durham, 160,361 Durham.

I

Yorkshire, 5 U3><H3 York.

I

Westmorland, 41,617 Appleby.

(_
Lancafhire, 672,731 Lancafter.

iChefliirc,
icji,y^t Chefter.

Shropfhire, 167,639 Shrewfbury.

Herefordfhire, 81,191 Hereford.

Monmouthihire, 45,582 Monmouth.

Nottinghamfliire, 140,350 Nottingham.
Derbyfhire, 161,142 Derby.
Staffordshire, 2 39>'53 Stafford.

Leicefterfliire, 130,081 Leicefter.

Rutlandshire, '6,356 Okeham.
bamptonfhire, 131,757 Northampton

Warwickshire, 208,190 Warwick.
Worcelterfliire, J 39>333 Wbrcefter.

Gloucestershire, 250,809 Gloucefter.

Oxfordflnre, 1 9,620 Oxford.
Buckinghamfhire, 107,444 Aylcfbury.

(.Bedfordshire, 63,393 Bedford.

("Lincolnshire, 208,557 Lincoln.

I Huntingdon(h :

re, 37,568 Huntingdon.'

1 Cambridgeshire, 89,346 Cambridge.

I

Norfolk, 2 73»37 I Norwich.

^ Suffolk, 210,431 Ipfwich.

Effex, 2.6,437 Chelmsford.

Hertfordshire, 97,577 Hertford.

Middlelex, (capi-

tal excluded,) 535,329 London.

("Berkshire,

J Wiltfliire,

Southern, "l HampShire,

(_Dorfetihiie,

f Somerfefhire,

1 Devonshire,

(_ Cornwall,

Four

Three
Southern

269,043
307,624
'59.3'

«

109,215

185,107
2

1
9,656

J'S'3'9

273-75°
343,001
188,269

Guilford.

Maidftone.

Lewes.

Reading.

Salifbury.

Winchefter.

Dorchefter.

Taunton.

Exeter.

Launcetton.

For a more particular account of each county, fee the

feparate articles.

It is hardly neceffary to mention, that London is the

capital of England, or in this place to enumerate its principal

towns, which are delcribed under their feveral appellations.

Canterbury and York are the fees of archbifhops : Oxford
and Cambridge are univerfities. The principal rivers of Eng-
land are the Thames, the Severn, the Humber, the Merfey,&c.
which fee relpeitively. For an account of our inland na-

vigation, fee Canal; and for our bridges, fee Bridge.
The mountains, with their productions, will occur under that

article. For the climate, fee Britain ; and of the foil, and
. an account will be found under the name and

defcription ot ezeh county ; and under the appropriate terms

of cattle, dog, hog, horfe, Sheep, goats, &c. and wheat, rye,

barley, oats, apples and cyder, pears and perry. Our forefis

(lee Forest) anciently abounded in Stags and rein-deer,

as the cultivated lands now do with fheep and cattle. The
principal wild animals, wolves and bears having been totally

5 deftroyed,
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deft roved, are the fox, wild cat, badger, fitchet, martin,

. iter, iqi.nrel, &C. Among om- buds ot preymay be reckoned

the black eagle, and many kinds of hawks. Our fmalleft

bird is the gold-crefted wren, and our largely the billiard.

Our poultry feena to have been originally derived from Alia;

our peacocks from India ; our pheafants from Colchis ; the

guinea fowl from Africa; and our turkeya from America.
One of the molt lingular of our watervfowl is the long-legged

plover, and the molt ufeful is die mallard ^Jt wild duck, chiefly

abounding in the lens ot Linconfhire. 'i he reptiles ol Eng-
land are the coriaceous tortoife, frogs, toadi, and feveral

kinds of lizards ; among our ferpents are the viper, which
alone is venomous, the ringed Inake and the blind worm, ail

of ivhich, together with other fpecies, are enumerated and

defcribed in their proper places. Oar edible fea-fifli are

very numerous ; among which we may reckon the turbot,

dorie, feal, cod, plaife, imelt, mullet, &c. Herrings and

mackarel extend to moil parts of the kingdom ; but pilchards

are reftricted to the coafts of Cornwall. The whale feldom

appears on the Englilh coail, 'nor the dolphin ; but the

povpoife is not uncommon. Our principal river fifh compre-

hend the falmon and trout. The lobller is found on moil

of the rocky coafts, particularly of Scarborough. The craw-

li!h, mufcle and oyflers, are abundant. The flora of Britain

contains as great a variety of genera and fpecies as any other

country of equal extent ; and thofe that are mod worthy

of notice, on account either of their variety or utility, or

other peculiar circumftances attending them, are enumerated

and defcribed under their proper heads. Our native fruits

arc few, but others have been introduced and our own
improved, fo that plumbs, cherries, peaches, nectarines, apri-

cots, figs, grapes, Sec. are by the ikill and care of the Eng-
lilh gardeners raifed in the greatefl plenty and variety. The
oak and beech are natives of England : the elm is probably

an exotic ; but there are few plants in any part of the known
world, which have not been introduced into our plantations,

jiurferies, green-houfes, and hot-houfes.

The constitution of England is a limited monarchy coun-

terpoifed by two fenates, one of hereditary peers, the other

of reprefentatives chofen by the people. (See Constitu-
tion, Crows, King, Commons, Peers, Parliament.)
For an account of the judicature of England, we refer to

the articles Judgf., Jury, Court, Circuit, Justice,
Sheriff, &c. The eflablifhed religion of England is that

of the reformed church under the adminiilration of the king,

as fupreme head, archbiihops, hilltops, deans, archdeacons,

rectors, vicars, curates, &c. See each of tlnle titles. See
alio Church, Clergy, Convocation, Ecclcfiaflical

Courts, &c. Betides thoie who are members of the

eftablilhed church, England abounds with diifidents or

(Hlfi.-r.ters of various delcriptions. Sec thefe terms, and alio

Independents, Presbyterians, Baptists, Quakers,
Methodists, Papists, &c. For the army and navv

of England ; its manufactures and commerce ; its laud and
revenue; its population ; and various other particulars ; fee

Britain, and the appropriate articles in tin work.

England, hi/lory of. The principal events belonging to

the hilkory of our country will be found under the names of

the feveral kings who have reigned over it. To the articles

attached to thofe names we might refer generally for a com-
prcfied detail of all the changes and revolutions to which
England ha., at its feveral periods, been fubject ; but in

conformity to the plan tkctched out in the article Britain,
we mud in this place give a very brici outline of the hiilory

of England, from the Norman conqucll to the accefiion of
.lames 1. ; and likewife tbc hiftory from that period to the

prefent times. After the conqueft, our hiftory It rvprefentej

Vol. XIII.

in fo clear a light, as leaves little either obfeure or uncertain.

The only difficulty we (hall find will be in condenfing into a
imall fpace the leading facts that are not immediately con-
netted with the lives of the lovcreigns.

The Saxon monarchy (fie Saxons) had continued for

more than fix hundred years : during which, as we ihalf here-
after lee, they enforced many of their own laws and cuftoms,
though they readily adopted others congenial to the country

;

and which were derived, as well from the Romans,, as the
ancient Britons, and which they found in the ifland upon their

invasion of it. The habits and manners of this race were
incited down and amalgamated with thofe of Norman in—

ititntions. Every thing was changed ; the laws in fome
refpecls were improved, but there was (till little tafte for

literature and icience. From this period, howGver, we are

to date the commencement of certain inllitutior.s which,
though they required centuries to ripen into maturity, have
neverthelefs given this country a fuperiority over every other
in the civilized world. The variety of difpofitions of feveral

foreign countries being imported into our ifland, at length
blended into one national character, celebrated for its courage,
its love of freedom, and its pride.

Immediately after the victory of Haftings, the conqueror
marched towards London, carrying before him a ftandard
which had been blelfed by the pope ; and to this the clergy,
as is ulual, haltily retorted. The bithops and magiftrates
came out to meet him, and offered him the crown, which
he had won by his intrigues and valour. They ltipulated

terms to which he readily acceded, being delirous of a
fovereignty by the free choice of the people rather than
as claimed by the power of the fword. Though he knew
himielf to be their conqueror, he delired to be thought
their lawful king. William felt that he had power to en-
force obedience, but affecting the voice of the people, they
imputed his elevation to their own generality ; and when
they felt themfelves oppreffed or aggrieved, did not fcruple

to refill his power by open revolt and infurrection. The
Englilh hated the Normans, and were jealous of the povver
which they fultained in the new government ; they envied

the wealth which went to enrich thofe who were truly deno-
minated adventurers in a foreign laud, and which was raifed

by loading the natives with heavy taxes, that in thofe times
were with difficulty fuftained. At length William law he
mu ft adt with energy if he meant to reign, and from this)

time he feemsto have regarded England rather as a conquer},
than a jultly acquired dominion. He deprived the bilhop.t

of all judgment in civil caufes, a right which they had
afiiuned during the Saxon fucceifion. He reftrained the
clergy to the exereile of their cccleliallical power, and he
endeavoured to aboliih trials by ordeal and camp fight. See
Camp./j/;/, and Ordeal.
We do not intend to recount the acts of the kings of

England in this article, but (hall rather give a general (ketch
of the changes and revolutions in the conftitution, govern-
ment, manners, &c. of England. The changes introduced
by the Norman conqueft were not very material to the in-

tereits of the people. Thole who occupied the loweit rank.;,

itill continued in a Hate of (kvery ; and their numbers were
rather increaied than diminilhcd. The conquerors treated
their flaves with fo much fcveiity, that a contemporary
writer declined to give a description of it, left its inhuman
cruelty Ihould appear incredible to pollerity. Aa the chil-

dren of flaves were alfo flaves, this order of the people
would have increaied exceedingly, if many of them had not

from time to time obtained theirfreedom, either by fidelity,

or uncommon acts of diligence. In fome cafes the clergy
had the power of granting freedom to (laves, and fomctimes

A the
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the office was performed voluntarily by penitents, who hoped

thereby to obtain the pardon of their fins. The middle

ranks in fociety, that tilled up the interval between the

frecdmen and the barons, were compofed of different bodies

of men, from whom, in procefs of time, the yeomanry and

many of the gentry of England are defcended. The in-

habitants of towns and cities were generally of this middle

rank. The barons were a numerous, opulent, and powerful

body of men, and comprehended all the confiderable pro-

prietors of land in England. The acceffion of the Normans
produced many important changes in the political circuiv.-

ftances of the people4— in the tenures by which they held

their lands—the fervices to which they were fubjetted—the

magistrates by whom they were governed—the courts in

which thev were judged,—and the laws they were obliged to

obey. Thefe changes were chiefly owing to the eltablilh-

ment of the feudal fxftrm (which lee) of police and govern-

ment in England, by William, in the fame ftate of maturity

to which it had then attained in his dominions on the con-

tinent.

As the molt important changes in the Englifh constitu-

tion were made either in the reign of John, by the limita-

tion of the feverities of that fyitem, it will not be neceffary

to dwell on the intermediate reigns. The fucceffion of the

crown of England, after the death of Edward the Confeffor,

became fo unfettled, that it feemed to be the object of am-

bition to every bold invader, who poffeffed the flighted pre-

tence, together with power and courage, to feize the glitter-

ing prize. The fecond William, Henry, and Stephen, are

regarded as ufurpers, and did, at the time, reign with a

difputed title. This was a fortunate circumftance to the

natives and their pofterity, as it contributed not a little to

raife them from that iniignificancy into which they had

been depreffed, to the prefervation of what was left, and to

the reftoration of what had been loft of their ancient liber-

ties. For the Norman barons, having eltates both in Nor-

mandy and England, were anxious that the ducal and royal

crown mould reft on the fame head, that they might enjoy

their eftates in both countries. Many of thefe barons there-

fore favoured the pretenfions of Robert duke of Normandy,

elded fon of W'illiam I., to the crown of England. This

obliged his opponents William and Henry to have recourfe

to the native Englifh, who were ftill formidable by their

numbers, after all the loffes which they had fuftained.

Hence they felt their own importance in the fcale of being,

and obtained for themfelves certain rights and immunities

which their fovereigns were ill difpofed to grant of their own
free will. Henry I. granted them a charter, which proved

a model on which the famous charter of liberties in the reign

of John was formed. He alfo promulgated a fyftem of

laws confifting chiefly of thofe of Edward the Confeffor.

Stephen, as Ins title to the throne was more difputed, was

more liberal -of his promifes ; but as he was lefs dilpofed to

perform what he had bound himfelf to do, his whole reign

was- fcene of contention and civil war. At this period the

civil law was brought into England from Rome, but not

without- confiderable oppofition on the part of the people,

who were fo much enraged againd it, that whenever thev

met with a copy of the Roman law, they dedroyed it with

every mark of indignation. Hemy II. conciliated the affec-

tions of bis fubjeftsby granting them a charter, confirming

that of his grandfather Henry I. To this prince, whofe reign

was protrafted to a great length, the country was indebted for

manT improvements in the law, as well in its adminiftration,

as iu the forms and praftice of the courts. At this period

the clergy, who were fcreened from punifhment on account

«t their profefiion, committed every fpecies of crime, which

7

led (A. D. 1 164,) to the enaftment of the celebrated confti-

tutions which had the effect of reducing the clergy to the

rank of fubjec~ts. Still, however, juftice was not always

adniiniftercd in thofe ancient times with wifdom and im-

partiality, partly owing to the ignorance of the judges, and

partly to the prevalence of faction among the fuitors of the

courts. Nor was it an eafy matter to procure relief from

an iniquitous fentence pronounced by a baron or fheriff, on
account of the great diitance and unfettled date of the kiug'a

court, which conftantly attended his perfon. To remedy this

inconvenience Henry II. with the advice of a great council of

hi:, prelates, earls and barons, at Northampton, A.l). 11-',

divided the whole kingdom into fix circuits, and appointed

three judges to hold courts in each of thefe, by a commiffion

from the king, impowering them to hear and determine all

caufes not exceeding the valueof one half of a knight's fee,

unlets the matter was of fuch importance or difficulty as to

require the judgment of the king's court in the royal pre-

fence. Thefe itinerant juftices took an oath to adminifter

juftice to all perlons with impartiality. They had alto au-

thority to judge in all criminal caul.-s and pleas of the crown,

and to tranfaft a variety of otheraffairs for the public good.

Under the reign of Richard, betides laws relating to the

voyage of his fleet to the Holy Land, and thofe connected

with commerce, were others of an excellent nature, in

which he attempted to edablifh an uniformity of weights

and meafures over the whole kingdom, a thing greatly

wanted, but which has not even yet been accomplished.

The changes introduced by John have been recited under

thearticle Constitution". The barons, who procuredthe

famous charter, have been viewed as acting in two capacities,

1, as military vaffals of the crown: 2, as lubjects of the

kingdom. They confulted their own intered in the fird ca-

pacity, by the limitations of the rigours of the feudal tenures

which they procured, and in which all who held lands by

military fervices fhared with them. They confulted their

intered in the fecond capacity, by the amendments which

they procured in the general police of the kingdom, in

which all their fellow fubjects were partakers. Thefe

amendments tended to remove or alleviate the feveral griev-

ances of which the people iu general complained ; of thefe,

the greated and mod important was, that the mere will and

command of the fovereign were fubdituted in the place of

law, and men were feized, imprifoned, dripped of their

edates, outlawed, banifhed, and even dedroyed, with-

out the form of trial. Next to the fubditution of arbitrary

will in place of law, was the king's perfonal interference in

law-fuits depending before his courts, in order to interrupt

or pervert the regular courfe of judice. Thefe flagrant

outrages at length wrought their own cure, and thofe who
had tyrannized over the people were obliged to fubmit to

their power.

The common, as well as the datutelaw of England, re-

ceived confiderable improvements in the reign of Henry III.

;

but his fucceffor Edward I. was, as a general and legiflator,

equalled by few of the kings of England, and furpaffed by
none. He was fatisfied with a moderate degree of power,

and only laboured to render himfelf terrible to his enemies.

The Englifh, now incorporated with their fierce Norman
conquerors, were no longer the tame confentmg people

they formerly appeared, but were always prepared to reaion

with that authority which could not eaiily be refilled.

This fpirit of oppofition was tin&ured with cruelty; re-

gardlefs of their own lives, the people did not feem very fo-

licitous about the lives of others. Penal laws began to

affume more rigour : in the times of William the Conqueror,

it was a law, that no man thould be puoifhed with death ; in

the
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ijjfl reign of Edward, tlmt law wn« entirely laid afide, and

fcvcral crimes were rendered capital. But what gave- per-

manence to the reputation of this monarch, was the degree

of power the people began to allium- during this period,

The clergy and barons he regarded a3 rivals ; and to weaken
their force, he gave authority to the commons: a law was

enacted, by which no tax could be levied without their

confent. On account of the many wife laws made in this

reign, the monarch has been ftylcd the Englilh Jullinian.

Some of thefe ftatutes refpected t!ie church, and were in-

tended to fet bounds to the power of the pope, the riches

of the clergy, and the encroachments of the fpiritual courts.

Others were calculated for explaining, confirming, and en-

larging the liberties which had been granted bv the great

charter. According to fir Matthew Hale, " the model of

the common law, efpccially in relation to the administration

of common jullice between party and party, as it was recti-

fied by this king, fo in a great meafure it has continued

the fame in all fucceeding ages to this day ; io that the mark
or epocha we are to take for the true Hating of the law of

England, what it is, is to be conlidered, Rated, and edi-
' mated, from what it was when this king left it. Before

his time it was in a great meafure rude and unpolifhed, in

comparifon of what it was thus polilhed and ordered by
him, fo hath it Hood hitherto, without any great or conii-

derable alteration." Edward made great efforts to reduce

the whole ifland of Britain into one kingdom, governed by
the fame fovereign, and fubject to the iame laws ; and with

refpeft to Wales, he completely fucceeded fo as to intro-

duce into it many of the Englifh laws, cuftoms, courts, and
magiftrates. His efforts to unite Scotland with England
finally failed, and they ferved only to kindle a moil violent

and implacable animofity between the people of thefe two
kingdoms, which gradually rendered their manners, laws, and

cuftoms more diffimilar than they had been in more ancient

and amicable times. In the following reign, the Scots

gained a complete victory over the greater! army ever fent

into their country t but Edward III., the next in order of
fucceflion, contefted, with Philip de Valois, his right to the

kingdom of France. He therefore made an expedition into

that country, and in the celebrated battles of Creffy and
Poictiers, entirely deftroyed the French army, and carried

the monarch captive to England. See Edward III.

This wife prince never neglected to confult his parliament

in affairs of moment. There are ft ill extant his writs of

fummons to no fewer than ieventy parliaments and great

councils. The diltinction between thefe affemblies was this ;

when he defired only the advice and affiftance of his great

fcarons who ft ill poffeffed the greater! part of the power and

property of the kingdom, he called the great council, con-

lilting of all the great men, both of the clergy and laity, who
held of the crown by barony, and were entitled to a parti-

cular iummous. When he itood in need of the counfel and
aid of all his fubjects, he called a full parliament, which
confifled not only of the barons fpiritual and temporal, but

alfo of the reprefer.tatives of the inferior clergy,—of the

fmaller barons, or freeholders,—and of the citizens and bur-

geiTes of the kingdom; and thofe reprefentatives of the

clergy and laity, below the rank of barons, were called the

fpiritual and temporal commons.
Richard II. came to the crown a minor, and by his hero-

ifm in crufhing the rebellion of Wat Tyler excited confidcr-

ble expectation! which was completely difappointcd by all

the fubfequent acts of his life. He fubmitted himfclf to

evil counsellors, who took pofTeffion of his mind, and by
their advice he facrificed his bed and able-It friends, and en-

deavoured to render himfclf defpotic. But he was over-

powered, fubdued, and obliged to rcfign his crown ill favour

of h:s coiilin Henry duke of Lancaster; and this was the

commencement of thole contefts between the houtcs of York
ami J,anca!ler, which for feveral years after deluged the

kingdom with blood, and which neverthclefs contributed in

no Imall degree to give Itreugth and cenfiftency to the

conilituiion. In the reign of Richard, Wickliffe began
the great work of reformation. The depoled monarch
was murdered with a pole-ax in Pontefract calllc in the

34th year of his age, having reigned 22 years. His
iuccefior, Henry IV, futnamed Bolingbroke, had to con-

tend with much internal trouble, and had fo little claim t<*

the fovereignty which he aifumed, that confpiracies ivcn-

fpeedily formed againft him ; thefe, however, were quelled

and the leaders of them were executed. " If," fays a good
writer, " we compare the times at this period of our hiftory

with thole of king John, or thofe of fame reigns before him,

we fliall find a great change with refpect to the infurgent

barons. In the ioimet period they made frequent infurrec-

tions, were often taken m open rebellion, and as frequently

pardoned : but in this period they were feldom taken with-

out fullering the utmolt rigour of the law. This plainly

(hews how much the power of the barons was funk in ther

courfe of a couple of centuries. This revolution of power
is, not ivithftan ding, natural and obvious: as the people be-

gan to (hare the government with the nobles, the king was
fixed upon as a third perlon to fecure the balance, and both
were contented to make him great from a jealoufy of each

other. Noblemen were therefore now executed, not as petty

monarchs, but offending fubjects, and none but. kings were
confidered as exempt from penal laws."

In this reign the iuppreilion of one rebellion feemed only

to make way for another more formidable than the former,

and more extenfive in its confequences. The calamities of
this period were not, however, confined to internal factions

excited by difcontented barons : the country was threatened

with foreign invafions, and the clergy added not a little to

the diilurbance of the public peace. Ever fince Wickliffe

had publifTied his opinions, his doctrine had been gaining

ground, and the clergy were in drcud of its prevailing to

the exclufion of their fyftem and to the ruin of their emolu-

ments. Henry joined the clergy, confidering that they might
be made a powerful engine in eitablifhing his ufurped throne,

and he recommended the parliament to the care of the church.

At firft the houfe of commons feemed relu&aut in drawing
the fword of perfecution ; they had not, however, vigour

fuflicient to oppofe the power of the court and the clamours
of the prielts, but became inftruments in their hands for the

perpetration of much mifchief. An act was palled for

burning obllinate heretics ; and William Sawfre, a follower

of Wickliffe, was, by virtue of the kiug's writ, dclirercd

to the mayor of London, and burned alive. This was the

firft martyr in England, on account of religion ; but the

fires, being once lighted, were not fuffered to be cxtin-

guifiied. The clergy, under a malic of hypocrify, and,

pretending a regard to truth, took every means that cruelty

could fugged of edablilhing that degree of temporal power,
which they had poffefled three centuries before. They fuc-

ceeded, but with this llriking difference, that, as in I he

times of the Saxon heptarchy, their power was founded in

the love of the people, in the prefent cafe it had its Origin

in, and was wholly maintained by, their fears. By thete

means, Henry furmounted all his troubles, and the king-

dom enjoyed tranquillity. Towards the dole of life he de-

termined to embark upon an expedition to Jerulalem, a»

well to expiate, as he imagined, the fins of former years,

as to induce his maker to protract the term of his life. 1 V*

X 1 iiicreahng
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incrcafing infirmities prevented him from executing bis plan
;

and in his 46th year he rcfigncd, by death, his crown to

his fon Henry V. During this reign, if allowance be made
for the rancour of the pricfts, to whom the king was too

fubfervient, the government may be faid to have afTumed a

form and liberty ; the diftinction between the nobil.ty and

the people was rendered It Is er:ifiderable, and the magif-

trates were lefs arbitrary and Icls venal.

Henry V. was the great hero of his age, and the courage

which he had manifefted from his earlieft years laid claim to

the efteem and affection of the people over whom he was

deflincd to reign. At this period, courage in the great

was regarded as almoll the only virtue : courage and fuper-

ftition then made up the whole fyftem of human duty.

The clergy, notwithstanding their revenues, paid very little

attention to the morals of the people, and were, if poffible,

lefs folicitous about their own character : the vices in which

they openly indulged, and the paffions to which they gave

free reins, drew upon them a juft degree of contempt ; of

which they avenged themfelves, by having recourfe to the

engine of perfecution. In this they were encouraged by

the king, who, by not oppofing, may be regarded as a

participator of their crimes. One of the early adts of this

reign was an attempt to fupprefs the.dodtrines ot Wickkffe ;

and John Oldcaftle, baron Cobham, was the principal fuf-

ferer in their defence. This excellent man was doomed to

bear the mod excruciating torments : he was hyng up by
the middle with a chain, and by a flow fire literally roafted

alive. The deed was fcarcely perpetrated when the king,

probably 'difgufted with the cruelty that had been perpe-

trated by his fanftion and authority, refolved to take ad-

vantage of the troubles exifting in France to make a con-

queft of that country. Thither he led a very large army,

with which he defeated and almoft wholly deftroyed one fix

times larger than his own : he immediately advanced into

the heart of the country, making himfelf mafter of many
towns. At length he married Catherine, daughter of the

French king, and acquired thereby the adminiftration of

affairs in that kingdom, during the life of his father-in-law,

fully expecting to be appointed his fucceffor. But his

death, in the year 1422, fruftrated his own and the nation's

hopes. His fon, an infant, was afterwards declared king

of France and England ; but, pofiefliug none of his father's

heroifm, he foon loft in France all that Henry V. had ac-

quired. The triumphs in France produced fcarcely any ad-

vantages at home. As the Englifh grew more warlike,

they became more brutal ; and in their eagernefs after fo-

reign poffeffions, they neglected the cultivation and im-

provement of thofe at home. The language became more
barbarous. Chaucer and others, about a century before,

feemed to have drawn it from obfeurity, and enriched it

with new terms and combinations ; but at this period it re-

lapfed into its former groffnefs.

The reign of Henry VI. witneffed much bloodfhed,

owing to the rival families of York and Lancafter. Thefe

calamities did rot fubfide till the reign of Henry VTI., who
was himfelf of the houfe of Lancafter, and married the

daughter of Edward IV. of the houfe of York, when an

end was put to the diflenfions between the different factions

of the white and red rofe. In the famous battle that fixed

Edward IV. on the throne of England, it is laid that

40,000 men were left dead in the field. In this dreadful

conteft, each party, as it happened to be victorious, called

in the executioner to complete the bloody tragedy begun in

the field. In the reign of Henry VI. the art of printing

was firfl praftifed in England by William Caxton. He
tranflated fome French works, which he printed ; and, by

his new art, gave currency and celebrity to the transition*

of others. The pi lefts at this period poffeffed no fmtll

(hare of erudition, as is evident from fome Latin produc-

tions ft ill extant ; but learning was fcparated from the ptic-

pefes of common life, and though not neglected by the

clergy, yet it defcended no lower, the people at large not

conudenng it as any concern of theirs.

The wars in which Edward IV. engaged were long and

bloody j and, upon a fufpenfion of arms at home, he pro-

claimed war with France, which he knew would gratify his

fubjects, who have been, at almoll every period of their

hiftory, more fond of fplcndid than ufeful acquifitioi.s. To
profecute this fcheme, he fent to his ally, the duke of Bur-
gundy, a reinforcement of 8000 men ; and foon after fol-

lowed himfelf, at the head of a very numerous army. The
French king was alarmed at this formidable invafion, and
feeling that he was unable to contend with his antagonift, he
had recourfe to treaty ; and for a ftipulated fum, Edward
agreed to lead back his forces to England. Towards the

clofe of life he indulged the hope of invading France again :

his parliament confented, and in that affembly of the nation

the project was unarrimoufly declared to be juft and necef-

fary. The people feemed pleafed with the profpect, and
great preparations were made for the expedition, when,
fortunately for the interefts of humanity, Edward died after

a reign of little more than 22 years.

Edward V. fucceeded, as we have fecn, (fee Edward,)
to the kingdom in name, but not in fact : for, long before

he was capable of acting for himfelf, he was depofed and

murdered at the ir.ftigation of his uncle, the duke of Glo-
ceftcr, who fecured to himfelf the crown under the title of

Richard III. The infamy of this prince's character has

been fully defcribed by every hiftorian of authority. As
he obtained the government by treachery and murder, fo

he loft his life in fupport of what he had unlawfully gained.

At the battle of Bofworth Richard had to contend with

Henry, earl of Richmond, who was not only completely

victorious, but was proclaimed king by the unanimous voice

of the army, on the very fpot in which the cruel Richard

was flain. By the death of this king, the Plantagcnet

race, which had been in poffefiion of the throne more than

300 years, became extinct. With him alfo terminated the

contefts between the houfes of York and Lancafter, in

which, in the courfe of about 30 years, an hundred thou-

fand lives were loft either in battle or by the hands of the

executioner. Thefe diflenfions had reduced the kingdom to

a ftate of almoft favage barbarity : laws, arts, and com-
merce were entirely neglected ; every thing laudable gave

place to the practice of arms. The people had attained no

ideas of pacific government, nor could they applaud or juf-

tify thofe who cultivated it. In their wars, it is recorded

to their credit, that the women, however formidable and

active, were exempted from capital punifhment, unlefs ac-

cufed of the undefined and undefinable crime of witchcraft.

The clergy were diftindt from the laity in cuftoms, confti-

tutions, and learning : they were governed by the common
law, which was delivered to them by the traditions of their

anceftors. As a body, they did not intereft themfelves in

the civil polity ; and were not difpleafed to fee the laity*

whom they did not deign to regard as fellow-fubjefts, but

rivals for power, weakening themfelves by continual con-

tefts : the laity, on the other hand, regarded the clergy

with blind veneration, which leflened their refpeft and at-

tachment to the monarch on the throne. There was little

virtue among individuals of the nation, and the government

was fubjedt to diforders of the molt fatal kind, which per-

petually produced all the horrors of civil war.

With
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With tlie reign of Henry VII. we commence a new era

in the 1: IK iy ot our country. Under his fway we behold

one of the greater! revolutions that was ever effected by the

prudence and perfeverance of one great prince: a nation of

tumult reduced to civil fubordination ; a naughty arillocracy

humbled; wile laws enacted ; commerce rellored ; and the

arts of peace cultivated and encouraged by a people, to

whom before, war only was delightful. The whole go-

vernment put on a new form, and Henry was one of the

molt ulckil mouarchs that ever held the fceptre of thefe

kingdoms. -

The fu ft care of Henry was to unite the interefts of the

boufes of Lane-after and York, by marrying Elizabeth, the

daughter of Edward IV. His reign began very aufpi-

cioufly by a Uriel obedience to the laws, which he ever after

enforced with firmnefs and dignity. Before his reign it had
been ufual to take away the lives of thofe attainted of trea-

fon ; but Henry thought it fnfficient, in molt cafes, to de-

prive thofe taken in arms of their fo: tune and eftates, which
he applied to his own life. By thefe means he deprived his

enemies of the power of injuring him ; and he was enabled,

by new acceffions of wealth, to perform many afts of libe-

rality. He is faid to have releafed all prifoners for debt in

his dominions, whofe debts did not amount to forty (hil-

lings, and paid the creditors their whole demand from his

own coffers. He has been accufed of avarice, but it is

doubtful whether his conduct in this refpect does not rather

merit the applaufe of ufeful economy. His government
was difturbed by attempts at fetting on the throne Lambert
Simnel, as earl of Warwick ; and afterwards by a fimilar

attempt with regard to Perkin Warbeck. In the year

1499 he freed hiinfelf from thefe confpiracies, by the con-

viction and execution of Perkin and the feigned earl of
Warwick. After this, the reign of Henry was truly

refpeftable : his government was formidable to his own fub-

jecls, and claimed the refpect of rival potentates. He paid

much attention to the wants of the lower claffes, and was
anxious to deprefs in the fcale of power the nobility and
clergy. From thefe moft of the calamitie.vcf former reigns

had refulted ; and on that account he contrived means to

leffen their authority in the Hate. He allowed the nobility,

by a law paffed in his reign, to alienate their eftates ; and
he dimimfhed, as far a6 he was able, the privileges claimed

by the clergy as their right. He was, at the fame time, a

friend to the people, who in former periods were the fure

victims of powerful ambition and revenge. They, in all

cafes, were the fufferers, on whatever fide they fought, if

they had the misfortune to lofe the victory. To remedy
this, in a great degree, Henry procured the palling of an

act, by which it was eftabliftied that no pcrfon (hould be

impeached or attainted for affifting the king for the time

being. This wile ftatute ferved to reprefs the defire of civil

war, as multitudes would naturally take arms in defence of

that fide on which they were lure of lofing nothing by de-

frat, and their numbers would intimidate infurgents. But
the greateft efforts of this king were directed to promote
trade and commerce, which naturally introduced a fpirit of

liberty among the people, and difengaged them from their

dependence on the nobility. Before this era, the towns

owed their original to fome ftrong caftlc in the neighbour-

hood, where the great lord generally refided, maintaining

at his expence a very large retinue, who, as dependents on
las bounty, were on all occalions bound to vindicate his

caule. The number of thefe drew together, in or near the

fame place, artificer*, victuallers, :md (hop-keepers, to fur-

nilh the lord and his attendants with the neclfaries of which
they Hood in need. It was the wife policy of Henry to

bring the towns from fuch a neighbourhood, by inviting

the inhabitants to a more commercial fituation. He at-

tempted to teach them frugality and the payment of debts ;

the lift ofinduftry, by his own example ; and never omitted

to include the rights and principles of commerce, in all his

treaties with foreign ptir.ces.

At this period the continent, as well as the Britifti ifles,

feemed to be making great advances to improvement. The
fovercigns o{ Sweden, France, and hpain, were the en-

couragers and protectors of the rifnig arts. The Portuguefe

had failed round the Cape of Good Hope, and Columbus
had juft made the difcovery of a new world. Henry was
deiirous of foliowh.g the example fet him, and granted to

certain enterprizing merchants to go in quell of new coun-

tries. By thefe and fimilar exertions the king faw his

country civilized, the people pay their taxes without insur-

rection ; the nobility learning a juft fubordination, the laws

alone luffered to inflict punilhment, towns begun to feparate

from the caftles of the nobility ; commerce every day in-

creafed, and the fpirit of faction was in a great meafure ex-

tinguifhed. He was at peace with all the world, and

having ifTued a general pardon to his own fubjects, he had
reafon to expect the happinefs to which wife meafures and

true patriotifm are juftly entitled ; when, at the age of 52,
he died of the gout in his ftomach. In fome refpects he

has been regarded as the fecond Alfred, a title to which he

has a good claim, on account of the great changes which

he introduced in his kingdom ;—changes which had the

moft favourable tendency to effect, the improvement and
happinefs of his fubjecls.

Henry VIII., the fon to the late king, affumed the-

reins of power under the moft fortunate aufpices. He
found himtelf in poffeffion of a peaceable and flouridiing

kingdom ; prudent minifters, who knew the wants of the

people, and were ready to provide for them ; and a wc-'l-

ftored treafury. The young king, however, made but an

ill ufe of the bounties of providence, with which he was fo

abundantly (urroui.ded. He had been diligently inllructed

in all the learmng of the times ; but his ltock of knowledge
ferved only to inflame his pride, and not to control his vicious

affections. The love of his fubjects was teftified by an

adulation, which produced the moft mifchievous effects.

His vaft wealth, inftead of relieving his fubjects, or of in-

creafing the national honour, only contributed to iupply his

debaucheries, or gratify the rapacity of the minifters of his

pleafure. The acts of his life will come more properly

under the article devoted to his name. In this place it will

be iufficient to obferve, that he was perpetually falling

from one extreme to another, and agitated by contrary paf-

fions ; it became doubtful to his fubjects in what manner
they (hould act, or what they (hould believe, fo as to ob-

tain his approbation. Hi* conduct as a king was marked
with the molt atrocious acts ot tyranny ; he expected every

one to fubmit to his will, however frequently that will was
changed : yet his reign is memorable on account of the

great revolution that was achieved in it by the celebrated

.Luther, for a full account of which wc refer to the article

Luther. At firit the king wrote againll the doctrines

avowed by the former ; and for his ability and learning,

obtained from the pope the title of " Defender of the

Faith," a title which has been continued to his fucaeffojs

to the prefent time. He afterwards revolted from the Ro-
man church, and required that his fubjects (hould acknow-
ledge him, and him only as head of the church of England.

Tlie parliament, entirely dependent on the king, fided with,

him in his views of leparating from the church of Rome,
and readily complied with his other meafures to ftrengtheu

6 the
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the reformation. Henry, who wa» an artful politician,

knowing that hie parliament was devoted to his will, made
ufi: of the opportunity to render himfelf abfolute, lie ac-

cordingly oppofed the parliament ayainil the monks, and

obtained their fupprclilun. While parliament was bufy in

fuppreffing the religious houfes, molt of which were houfes

reformation, and advanced the kingdom to the higheft pileh

of fplendour. She had been nurtured in tlie fchoo! of ad.

verlity, and drew from it leflons of the highefl important
to her future conduct. While fecluded from the liufv

world in a lonefome piifon, file was employed in the im«
provcment of her mind, and in deviling methods of reform.

of infamy, the king was deviling methods of deftroying the ing the church, fo foon as providence (liould make way for

power of the fupprcflors. This was the origin of the un-

limited power which he now aflumed : he had a moll com-
plying parliament, ready to ianction not only what he did,

which in many iultauccs were deeds of the (larked, hue, but

likewife what he intended to do. lie was not wanting to

ftrengthen his own power, and claimed the fame obedience

to his proclamation as to the acts of the whole legiflaturc.

No king of England, as will be feen hereafter, lived fo

much the terror of his people. Some perfons wielding a

fceptre have been tyrants, from the frequent revolt of their

fubjects ; lome, from being milled by favourites ; and lomc,

from a fpirit of party : but Henry VIII. was cruel, from a

difpofition which feemed prone to inflict mifery on all about

him j he was a favage in government, in religion, and in his

own family : yet inch are the infcrutable difpenfations of

heaven, that while the harmlcls Henry VI. was dethroned,

impriloned, and aflaffinated, the preient tyrant was per-

mitted to die a peaceable and natural death, if we except the

fufferings which a guilty conicience cannot fail to inflict.

Fortunately perhaps for the people, Henry contrived to dif-

tipate all thole treafures of which his tyranny plundered his

fubjects : he died poor, and tranfinitted the crown to his

fon and fucceflbr as dependent on the people for their fup-

plies in parliament as at any former period. The wanton
profujiou of princes is always hurtful to themfelves ; but in

many inftances it has been beneficial to their fubjects, by
preventing greater evils. If Henry VIII. had been more
frugal, he would probably have been more dangerous.

The character of Edward VI. has, under his own name,
been defcribed. He died at too* early an age to act for

himlelf ; but during his (liort reign, the principles of the

reformation were encouraged
;
people were allowed to ufe

or difufe the practice of confeflion, as they thought fit ;

images were taken from the churches, prieds were allowed

to marry, the mafs was abolifhed, and a liturgy was drawn
up, which, with very few alterations, has been continued

to the prefent times. Such important changes could not

be effected without danger : iulurrcctions were excited in

many parts of the kingdom, which were without much dif-

ficulty fupprefied, though many were the victims of the

Unhappy contefts.

The reign of queen Mary was marked with cruelty and
bloodfhed. She reltored the Roman Catholic religion, and
MrithoUt helitation burnt, or otherwife deftroyed, all who
fearlefsly oppofed her will, and the will of her infamous

miuifters, Bonner and Gardiner. The reign of this fove-

reign was fortunately (liort
;

yet, in fomewhat lefs than

four years, five eminent and confeieutious prelates,

twenty-one miuifters, and more than eight hundred fubjects

of lower rank in life, were conligned to the flames for main-

taining what they believed to be truth : belides thefe, we
have no accurate account of the numbers who died in prifon,

by more lingering and more cruel deaths than even the

flames of Smitlifield could inflict ; nor lias it been recorded

how many, through fear of death, facrificed a good con-

fidence, and thereby endured for the remainder of their

lives fuflenngs a thoufand times worfe than the death which
a tvrant is enabled to order.

her government ; and one of her earlied acts as fovercign

was to ellablifli the reformed religion. The people readily

feconded herdefigns: they perceived the ill ufe which tha
papifts had made of their power in the lail reign ; and ihev

were willing to fuppofe that the favage acts, which had
been committed by Mary and her bifhopa, were the nccef-

lary confequences of the faith which they eipouled, and in

behalf of which they effected their cruel purpoles. Eliza-

beth foon uffcmbled her parliament, the reformation was
tinifhed, and that form of religion was eltabhflkd which is

now deemed the religion of the country. The clergy, in

general, fubferibed to the new forms : of nearly ten thou-
fand who were in poffefiion of benefices of different degrees

of rank and value, fcarcely more than an hundred chofe to

quit the emoluments of their office, rather than abandon
the principles to which they had adhered in the lad

reign. " Thus," fays an hillorian, " England changed
its belief four times lince the acceflion of Henry VIII."
Strange that a people, who are fo refolute, fhould

be guilty of fo much inconfiilency ! that the fame
people, who this day publicly burn heretics, fhould the

next not only think them guiltlefs, but conform to their opi-

nions. Elizabeth, though firmly fixed an her throne, had
enemies in almoll all the neighbouring potentates j who en-

deavoured by every means in their power to excite difcon-

tent among her own Catholic fubje&s. Is this fituation,

fhe could only rely upon the relources which proceeded

from the affection of her fubjects, and the wifdom of her

adminiftration. Her governing maxim was unqueftionably

founded in wifdom ; it confided in acquiring the efteem and
affection of her people. She was an economiit of the na-

tion's money, and fparing in her rewards to her favourites.

She dillributed rewards and punifhments with impartiality
;

knew when to flatter and when to upbraid ; could difiemble

fubmifikm and prefcrve her prerogatives; fhe fludiedthe peo-

ple flie was to govern, and not unfrequently nattered their

follies in order to fecure their hearts.

The errors of this fovereign, and the acts of cruelty to

which fhe gave her fanction, have been defcribed in her own
life, or in that of archbifhop Cranmer, or will be found
hereafter in the article Mary queen of Scots, or in other

parts of this work of minor confideration ; but it mult be
obferved here, that whatever punifhments or cruelties were
exercifed in this reign, they moftly fell upon the great, and
in no inftance were the people more happy internally, or
more formidable abroad, than during this period. It will,

however, be readily admitted, that it was not owing entirely

to the queen that the nation was fo completely profperous

at this period ; the people, as if fpontaneoufly, began to

exert their native powers, and every art, and every genius

put forth all their vigour. The Englilh could not boaft of
new or fplendid acquilitions: their influence in foreign court*

was extremely limited, but commerce grew up and rjourifhed.

The people began to feel the effects of their own exertions,

and to underlland in what confided the independency of
a great nation ; and England became at once laborious,

enterprising, powerful, and in a degree polifhed and polite.

The fuccefsful voyages of the Spaniards and Portuguefe ex-
Elizabeth, whofe character and government have been de- cited their emulation : they fitted out feveral expedition*

Iiucited in the lad volume, redored the principles of the with a view of difcovering » northern paffage to China, and,

though
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though difappointed in their flrfl and principal object, their

voyages were not wholly fruitlefs. Our countrymen, Ca-
vendifh and fir Francis Drake, circumnavigated the globe,

and difcovered in the profecution of their voyages a (kill and

proweis very fuperior to the mod experienced navigators of

thofe nations who led the way in nautical difcovery. Sir

Walter Raleigh, without any affiftance from government,

colonized New England ; and thefe expeditions at length

formed one of the moll powerful marines of Europe, which

in a very fhort time was enabled to oppofe the fleet of Spain.

(See Armada.) The luperiority obtained by the Englifh

at fea, at this period, gave them a fort of naval fovereignty

which they have ever lince inviolably preferved, and which,

we trull, they will verv long maintain, notwithstanding the

boaftful language of the prefent emperor of France. If,

for wife purpofes, he muft fubjeft the continent to his power
and controul, we truft that our own iflands will, by union

among the people, be freed from the tyranny which he has

for many years been exerciling among other nations, which
have evidently been facrificed by their own want of unani-

mity, and by the mifmanagement of their fovereigns.

In the reigu of Elizabeth, external commerce was not

more cultivated than internal manufactures. Flemilh ma-
nufacturers, who had been perfecuted at home, fled to Eng-
land for an afylum, which they found, and for which they

made ample amends by the arts which they introduced, and

the induftry which was excited by their example, and by the

wealth which their labours acquired. In polite arts and in

literature the Englifh excelled all other nations. The reign

of Elizabeth has by fome writers been denominated the Au-
guilan age of literature. The difputes cauled by the re-

formation of religion had retarded the progrefs of our lan-

guage among the powerful, but they excited a fpirit of en-

quiry among the middling and lower orders of fociety. The
people began to read, and being allowed to -perufe the bible

in their own language, their morals, and perhaps their tafte,

rapidly improved. The reformers, who had fled from the

perfecutions of Mary, returned to promulgate their dodlrines

at home, and by a refidence abroad their language was cor-

rupted by foreign idioms and barbarous phrafes. Thefe
archbiihop Parker fet himfelf afliduoufly to reform, as well

by his own excellent example as by precept. He corrected

the Englifh tranflation of the bible, and printed it with

royal magnificence. His own ftyle poflefled all the elo-

quence of the times; it was manly and concife, but wanted
frnoothnefs.

Such were the leading improvements in Elizabeth's reign

;

and, fays a good writer, " if we look through hiflory and
confider the rife of kingdoms, we (hall not find, in all its vo-

lumes, fuch an inftance of a nation becoming wife, powerful,

and happy in fo fhort a time. The fource of our felicity

may be traced to the reign of Henry VII., and though the

ftream was interrupted by intervening tyrannies, yet, be-

fore the end of Elizabeth's life, who was his grand-daugh-

ter, the people became the moil polifhed and the moll hap-

py people upon earth. Liberty, it ie true, as yet con-

tinued to fluctuate : Elizabeth knew her own power,
and often flretched it to the very limits of defpotifm ; but
when commerce was introduced, liberty neceflarily entered

in its train ; for there never was a nation completely com-
mercial, and at the fame time perfectly defpotic."

On the death of Elizabeth James VI. of Scotland fuc-

ceeded to the throne of England, with the univerfal appro-
bation of all orders of the (late. Elizabeth bequeathed him
her crown almoft with her lad breath; he was the neareft in

the order of lucceflion, and he had all the fanttion which
parliament could confer. He began lus reigu by a laudable

attempt to unite both kingdoms into one, which lie ((Tufted

without much difficulty, and from that period the two
kingdoms have been governed by one fovcreign. .lames,

though ufed to arbitrary power, fet himfelf to ihidy the
Englilh laws, by the authority of which he refolvtd to go-
vern. Whether he did not comprehend their full import,
or that his habits were too much fixed to fubmit to the ne-

cefTary changes which his new lituation required, it would
be ufelefs to enquire ; but it is certain that his whole reign

was marked with difputes between him and his parliament.

The king was ever attempting to keep the royal (plendonr
unfullied ; the oher aiming at leflening the dangerous part

of the prerogative : the one labouring to preferve the laws
and institutions of former reigns ; the other as iledfail in

afTerting the inherent privileges of mankind. When the
parliament refufed a fubiidy, the king was defirous of avail-

ing himfelf of the precedents fet by other monarchs, by ex-
torting a benevolence. The houfe of commons felt their

confequenee as the protestors of the people, and remonflrated

againft every a£t of arbitrary power, as incompatible with
their rights and privileges. Thefe attempts of the crown,
and the refiftance of the people, continued through the
whole reign, and fu It gave rife to that fpirit of part) which
has ever fubfilted in England, the one fide declaring for

the king's prerogative, the other for the rights and liberties

of the iubjec't.

James exhibited much moderation with regard to thofe
who did not think on religious fubjects as he was accultomed
to think, and who did not conform to the eftablifhed forms
of church difcipline, wifely judging that men fhould be pu-
nched for evil actions, and not for erroneous opinions. The
confpirators againft his government, as will be feen in his

life, were feverely punifhed; but he cultivated the arts of
peace, and obtained as a jult reward the general good will

of the nation. It has been afcribed to this monarch that

the Englilh have attained to a noble freedom of thought,
and the dignity of jultifying their opinions. James neither

cultivated nor underftood foreign negociations or alliances.

His reign was marked with none of the fplendours of tri-

umph, nor with new conquefts and acquired dominions; but
the arts were filently advancing in improvement : reafon was
extending her influence, and defcrying a thoufand errors in

religion and government that had been rivetted by long pre-
fcription. The people began to think for themfelves, to
ellimate their rights and confequenee: the reformation had
introduceda fpirit of liberty, even at the time that the con-
(titution and the laws were built upon arbitrary power.
" James," fays the hillorian, " taught them, by his own
example, to argue upon thefe topics ; he vindicated the di-

vine right of kings againft the natural privileges of the peo-
ple : the fubjeft began in the controverfy, and it was toon
difcovered that the monarch's was the weakell fide of the
queftion."

Charles I. afcended the throne in the year 162^, and was
extremely popular, as well on account of liis own virtues and
addrels, as in relpect to the fortunate ciicum (lances in which
he was placed. The country was in a peu-eable and flou-

rifliing (late : his title to the crown was undifputod, and he
had formed an alliance with one of the moll powerful mo-
narchs that ever reigned in France, whofe fitter he had married.
The pleafing profpeft was of fhort continuance; the people
had learned to reafon : they felt their own power, and it was
determined in parliament to oppofe the ancient claims of the
crown. Charles had been taught to confider the royal pri.

vileges as facred pledges, which it was his duty to defend :

his father had implanted the doctrine* of hereditary and in.

defcafible right, early in hi» mind, Janjes contemplated

tl.eit
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thefe doctrines in theory, but it wasfoon the fate of Charles

to affert and defend them by action. 1 le mistook the genius

of the people he had to govern ; they had imbibed the

principles of liberty; but he wifivd to act by maxims and
precedents that had their origin in times of ignorance and

flavery. The late king had been forced into breach with

Spain,and Charles gave early indications ofadefpotic temper,

which rendered the parliament remifs in furnilhing him with

money for carrying on the war. In a fhort time his favour-

ite Buckingham perfuaded him to take the part of the

French Hugouots, in their quarrel witli the crown. They
were ill lupported, and the proteftant intereft received an

irrecoverable blow in France. The blame was attribute d
by the people and parliament to Buckingham, who was af-

faliinated by Felton. This the king laid ferioufly to heart,

though it did not deter him from his arbitrary proceedings.

For fevcral years Charles reigned without affembling a par-

liament, dining which he did as he pleated, promulgating

laws, and impoling taxes on hi' Subjects to the great mortifi-

cation of thoie who felt for their liberties as men and Enghih-
men. He laid arbitrary impofitions upon trade, which many
refilled : he levied monies upon monopolies of fait, foap, and

other neceffaries of life. His government became every

day more unpopular, and Burton and Prynne wrote

againft the proceedings of the court. They were pro-

fe'euted tor their writings in the Star-chamber in a very

arbitrary and cruel manner, and puniihed with fo much
feverity as excited an almoll univerl.il indignation againft

the authors of their flrfferings. The king next made life

of Laud and Strafford as inftruments in carrying on his

defpotic meafures. Thefe he was in a (hort time obliged

to abandon to an ignominous death on the feaffold. Charles,

in the early part of his reign, had paffed the petition of rights

into a law, which was intended by parliament for the future

fecunty of the liberty of the fubject, by which it was
enacted " that no man hereafter fhould be compelled to

make any gift, loan, benevolence, tax, &c. without com-
mon conlent of parliament." This principle he perpetually

violated till at length a civil war broke out. Notwithstand-

ing the many acts of tyranny and opprefliDn, of which the

king and his miniflers had been guilty, yet multitudes fided

with the court and joined the Standard of Charles. Many of

the nobility and gentry were attached to the crown, and

confidered their own honours as connected with it, and no

inconsiderable part of the landed intereft joined the king.

The parliament claimed for themfelves the executive power,

and were favoured by molt of the trading towns and corpo-

rations; but its great refonrce lay in London. The fir (I

battle was fought at Edge-hill, in Warwickshire, in which
the royaLSts were fo far triumphant that parliament was
obliged to invite the afliftance of the Scots, who entered

England with 20,coj horfe and foot. From this period

war was carried on with various fuecefs, till at length the

king was overpowered, reduced, impriloned, tried, and fiually

beheaded. The character of this prince will be found under

the article Charles I. With the death of the king.themi-
feries of civil war terminated, and the parliament, which was
triumphant, had now no enemy to fear, except thofe very

troops which kitherto had been inftruments in their hands,

in achieving their defigns. At firft they hoped to difband

the troops ; but Cromwell, who was the rival power in the

ftate, had other projects to accomplifh. He had already

rendered the army in a great meafure independent ef the

parliament ; and now formed a council of officers, and
another of common foldiers, called agitators, who were ap-
pointed to enquire into the grievances of the military, and

Uj thcra before parliament. A6 the commons, from necef-

fity, granted their requefts, the army rofe in their d-mar.d ;,

till at length the parliament enjoyed but the Shadow of au-

thority. It, however, pafled a:i act, making it high treafon

to acknowledge Charles Stewart, foil of the d:ceafed king,

as fucceffor to tin- throne. They likewife voted the houle

of lords ufelefs ami dangerous, and pafled an act for the

abolition of all kingly power. A great Oral was made, on

one iide of which were engraved the arm., of England and

Ireland, and on the reverie was reprefeoted the houfe of

commons fitting, with the motto, " The full year of free-

dom, by God's bleffing reilorcd j6+8." No meafure waa

omitted that could probably eftablifh the power of the

ufurper, and exclude for ever the kingly power in England.

Much was done for retrieving the glory of England at fea.

Cromwell and Ireton excited the jealoufy of the republi-

cans, who contrived firft to employ them in the reduction

of Ireland, and afterwards againft the Scots, who had ac-

knowledged and received Charles II. as their king. Alinoft

immediately, by the molt unparalleled exertions, a fleet was
produced fuperior to any that had ever been feen in Europe.

An act of navigation was pafled, and war was declared

againft the Dutch, who were till then regarded as invincible

at fea. Cromwell, from his fuccefl'es in Scotland, found

little difficulty in obtaining the honour of being declared

commander in chief of the Englifh army. Admiral Blak.-,

and other naval commanders, carried the terror of the Englifh

name by fea to all quarters of the globe, and Cromwell,

having little employment, began to think how he might
eftablifh his own authority paramount to that of the ilate.

On the 20th of April 1653, at the head of 30 :> raufquetcers,

he diffolved the parliament, opprobrioufly driving the mem-
bers, about one hundred in number, out of their houfc.

He next annihilated the council of ftate, with which the

executive power was lodged, and transferred the administra-

tion of government to about 140 perlonr, whom he fum-

moned to Whitehall on the 4th of July 1653. After this

he was declared lord protector ; which, however, did not

comport with his ambitious views ; he was delirous of the

name, as well as the power of king, to which he could never

arrive; and in September 1658, he died after an ufurpaticn

of nearly five years. See Cromwell.
From Charles's death in 1648, to the deceafe of Crom-

well in 1658, England was unqueltionably improved equally

in riches and power ; befides the introduction cf the navi-

gation act, which was eftablifhed in the reign of Charles II.

and which has been regarded as the palladium of English

trade ; monopolies of all kinds were abolifhed, and liberty

of confeience to all Sects was granted, which was highly

advantageous to the population and manufactures of the

country. Under Cromwell, the arts, tcienccs, and literature

were not much encouraged, yet he did many things worthy
of praife ; and as his genius and capacity led him to the

choice of fit perfons for the fevcral parts of adminiftration,

fo he paid fome regard to men of learning, and particularly

to thole entrufted with the care of youth at the univerfitits.

Richard, his fucceffor, poffefled none of the talents for buli-

nefs, nor indeed any activity of difpolition, for which his

late brother was fo celebrated, and was in a very fhort t;::.e

driven, without refiftance, into that obfeurity for which his

temper was better adapted, than for the bufinefs of govern-

ment. The resignation of his power made way for

Charles II. who returned to the throne of his father by
the general concurrence of the people ; this was in the year

1660, and for fome time he feemed defirous of promoting

the people's happinefs, though he did not forget to avenge

himtelf on the enemies of the late king ; the bodies of

Cromwell, Ireton, and Bradthaw were taken from the tomb,

and
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and treated with every indignity. Of thofe who fat in

ment on Charles I. fome were dead, others had left the

intry, and fome the reigning prince thought defcrving of

mercy, hut ten were devoted to almoft immediate dcllruc-

tion. Tliefe bore their fufferings with the conftancy of

martyrs dying in a good caufe, thanking heaven in the ex-

treme of their torments, that they were allowed to be wit-

nefli-s of the truth. It was now to be feared that the tide

of loyalty would bear away in its courfe all the former

mounds of freedom. Parliament fcemed to concur in all the

defigns of the court, and even to anticipate its wifhes ; but

the monarch was by no means attentive to thofe who had

followed him in his misfortunes; his pleafores and his flat-

teries engrafted all his cares, and exhaufted his finances, fo

that he had nothing left, and, apparently, no wilh to pay the

debt of gratitude. From thole who would willingly have

expoftulated with him on his mifconduct, lie fled, and en-

sured to forget every kind ot ferious buiiueis in fcenes

of mirth, riot, and debauchery. By his own example, he

undermined the principles of religion, and the nation, prone

to extremes, exhibited every fpecies of JicentioufneU, which

was praftifed in the moil diflolute court tiiat ever exifted in

England. Charles II. though without a pretence to reli-

gion, permitted the pcrfecution of fectaries, which excited

among thofe, who were objects of it, a plan for a general

infurredtion. The plot was difcovered, and the confpirators

were taken and executed. This circumllance afforded a

pretext for continuing the parliament then fitting ; and

repealing the act for triennial parliaments, as being danger-

ous in times of commotion. This parliament was fo com-

pletely fubfervient to the will of the king, that he might,

with activity, have become abfolute. They confirmed the

infamous doctrine of paffive obedience by a folemn aft, and

affi'ned the king a revenue of twelve hundred thoufand

pounds, a fum which none of his predeceffors had ever pof-

fefled ; neverthelefs his prodigality rendered him indigent,

and inflead of defiring an afcendancy over his parliament,

he was content to be a perpetual dependent on their bounty.

His prodigality and libertiuifm foon alienated the affections

of his fubjects, which in the fhort period of two years were

changed to a contempt of his perfon and adminiflration.

The war, in which he engaged with the Dutch, was unat-

tended with any brilliant fuccefs, and the enemy's attempt-

ing to fail up the river Thames excited clamours againft the

government. The people began to compare the prefent

ftate of things with the meafures and adminiflration of

Cromwell ; in the one cafe they enjoyed fecurity at home,

:md claimed the highefl refpedt from furrounding nations ;

in the other every principle, private and public, was forced

to give way to the pafiions of the fovereign, which he was
determined to gratify at any expence. Uniformity in reli-

gion became the popular cry, and, in 1673, f 'ie te^ a<^ was
jiafTed, obliging every perfon in or under government, not

only to take the oaths of allegiance and fuprem?.cy, but

receive the facrament of the Lord's-fupper in fome parifh

church, before competent witneffes, and fubferibe a declara-

tion renouncing the doctrine of tranfubftantiation. This
xvas levelled againft the duke of York, the king's brother,

who was an avowed papift, and whom the parliament wifhed

to exclude from the throne. The fear3 and difcontents of

the nation were vented without reftraint, which gave great

offence to the court. A great degree of feverity was exef-

cifed againft the nonconformifts to epifcopacy, and every

mcan6 taken that was likely to reprefs the riling fpirit of the

try. It was known or violently fufpected that Charles

was a penfioner on the court of France, his parliament in

i'r-,, addreffed him to make war noon that country, which
Vol. XI f I.

he refuted. The people became exafperated agstinfl alr.K>1

all public meafures ; the king was alarmed with the prof

of u civil war, and made considerable conceflions to avoid

the odium which his pail conduct had juflly incurred. I buy
of the leading members of parliament had however d

'

mined on Inch a change as mould exclude the duke of V ork

from the crown. To forward this the famous plot uf Titus

Oatc3 was contrived, which, charged the papilts with a

defign of murdering the king, and of introducing popery by
means of the Jefuits, as the eltabhfhed religion of the country.

Several rcfpectable pcrfons were tried and convicted, princi-

pally on the evidence of Oates, who was unworthy of credit.

A b;ll was brought into parliament to exclude the duke
(rem the throne, which was paffed in the commons, but was
thrown out in the houfe of lords. A plot was now invented

on the other fide, in which the principal protettants were

?.ccufed of nn endeavour to dellroy the king. For this, on
the evidence of lord Howard, a man of infamous character,

lord Ruffel, who had been zealous in his oppofitiou to the

popifh fucceffion, Algernon Sidney, and other diftinguifhed

characters, were tried and executed. The terror which the

meafure carried with it intimidated the beil friends to their

country ; it filenced the oppofitiou of the city of London
and other corporations, and the duke of York triumphed in

the victory which had been obtained by perjury. From this

period the reign of Charles >vas as abfolute as that of any
monarch in Chriftendom, but the fpirit of freedom, which
the people had imbibed, ftruggled hard againft the lpirit of

obedience, which the clergy attempted to inculcate. An-
other civil war threatened the nation ftill more dreadful than

the former, as the forces were more equally divided ; but
fortunately for the peace of the country, the king was fud-

denly feized with an apoplectic fit, and died in the fifty-

fourth year of his age.

Though England, during the reign of the fecond Charles,

was agitated by contending intcrefts, yet commerce conti-

nued to increafe ; its good effects had been duly appreciated,

and multitudes were ready to turn their wealth and induftry

into this courfe. Many new manufactures were introduced,

and many old ones brought to perfection. When France,

by fhameful and wicked policy, baniflied her belt fubjects,

the proteftants, England opened her arms to receive them,
and with them fhe received large acceflions of national

wealth. To the afflictions and exile of this monarch we
are indebted tor many of our beft vegetables which were in-

troduced by his followers from the continent. Science and
literature made rapid progrefs during this reign : Newton
and Tillotfon; Burnet and Shaftfbury ; Butler and Dryden
flourifhed at this period : the Royal Society was inftituted,

and from this time our countrymen took the lead in every

ufeful fcience, and they have maintained their fuperiority

to the prefent hour. Nor muft it be forgotten, that if

Charles was the firft of our monarchs who claimed the pro-

tection of (landing forces, yet to him and his brother wears
indebted for fome very import ant improvements in the art

of fhip-building, an art which has given us a preponderating
balance among the nations of the world, and which, we
trufl, will, in the hands of an over-ruling providence, pre-

lerve us from that overwhelming ruin in which almoft all

the empires of the continent are involved.

The oppofitiou, which during thelate reign had fhaken the
throne, vanifhed almoft entirely at the acceflion of James II.

Tin- affection ofthepeoplefeemed to know no bounds when the
king, a.; it were, fpontaneoufly made a declaration in favoui

of the church of England. That church, to flatter the pre-

judices of the prefent and late monarchs, had authoritatively

from the pulpit and prefs pronounced all refinance to a
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reigning fovereign unlawful: a doctrine wliicli, however

plealing it might be to the feelings of the king, proved fatal

to his peace, and, in the event, drove him from the king-

dom. The army and people fupported him in crafting

an ill-concerted rebellion ot the duke of Monmouth, who
pretended to be the lawful fori and heir of Charles II., and

had affumed the title of king. The duke was taken and

was beheaded ; and fome hundreds of his adherents loft their

lives likewife by the iuftrumentality of judge Jeffries and

colonel Kirke, names that have been defervedly handed

down to pofterity with every infamy that can attach to

human nature. James, with filch aflillar.ee, determined to

try how far the church of Ejlglai 1 would agree in the prac-

tical affertion of the doctrine of non-refiftance. He was

fet upon introducing popery as the eftablifhed religion of

the country. He laid pretenfions to a power of difpenfing

with the known laws; he inftituted an illegal ecclefiaftical

court, and openly received and admitted into his privy

council the pope's emiflaries, and gave them more refpect

than was due to the minifters of a fovereign prince. He
fent an embaffy to Rome, and received, at his court, the

pope's nuncio, and, to crown all, his encroachments upon

the civil and religious liberties of his people were car ied

beyond all bounds, even to the difguft of Roman catholics

themfelves ; and the pope was too good a politician not to

know that the courfe taken by James muft eventually ruin

the caufe which he profeffed to aJvocate. The church of

England took the alarm, when the king had ordered a de-

claration to be read, by which every reftraint on popery was

removed. Seven bifhops refufed to comply with their fo-

vereign's order, and prefented a petition to excufe their re-

fufal. They were cited before the council to anfwer for

"their conduct, and adhering to their refolution, were com-

mitted to the Tower, profecuted by the attorney-genera! for

fedition, trii ), and glorioufly acquitted. The joy of the

people, on this occafion, was inexpreflible : the city and

the country feerried ; 't once to catch the fhouts of exulta-

tion. James heard the intelligence with fullen Glence, and

evident indignation, while he was at dinner in his camp.

From the church he turned to his army, who proved equally

hoftile to his views. Oppoliti in, however, ferved only t

creafe his zeal, till at length fome of the principal people

in the country refolved to apply for relief to William, prince

of Orange, who was at once the nephew and fon-in-law of

James II. William, who was an able politician, and ambi-

tious of wearing the crown of England, readily liftened to

the propofals made him, embarked in their caufe, and 1

a laro-e army almoft before his defigns were fufperted by

the court of James, who, in a few days deferted their old

mailer, and fought protection from the new. The old king

was now deeply convinced of his errors, and would gladly

have retraced his meafures, but it was too late: he found

himfelf abandoned by his army and fleet, and learnt, with

apparent conftemation and horror, that the prince of Den-

mark and his favourite daughter Anne had gone over to the

prince of Orangr. On this intelligence he is faid to have

wept bitterlv, exclaiming, " God help me, my own children

have forfaken me." He now hung over the precipice ot

deftruction, invaded byone foil in-law, abandoned by another,

hated by his fubjects, and held in utter deteftation by the

friends and relations of thofe who had fuffered by his cruelty.

He affembled the few noblemen who ltill adhered to his

caufe, and demanded their advice and afliftance. Addreffmg

himfelf to the earl of Bedford, father to lord Ruffel, who

had been beheaded at the mitigation of James in the pre-

ceding reign, " My lord," faid the dejected monarch,

" you are an honeft man, have great credit, and can do

me fignal fervice." " Alas ! fir," replied the carl, " I am
old, and very feeble, and can afford you but little fervice,

but / once had a ion that could have affiltcd you in this ex-

tremity, but he is no more." James was fo ftruck with the

reply, that he could not fpeak for many minutes. After

this he ahnoit inftantly refolved to abandon his country, and

feek for himfelf, his queen, and his fon, real or pretended,

then only fix months old, an afylum in France, where he

paffed the remainder of his life among a people who pitied,

ridiculed, and defpifed him.

From this moment the conftitution of England, which had
fluctuated for ages, was fixed. Tile lation, reprcfented by
its parliament, det -rmiiied the long contefted limits between

the king and the people : they prescribed to the prince of

Orange the terms by which he was to ru!.-, and appointed

him king jointly with Mary, who was the next prolellant

heir to the crown. They were fhortly after crOwned by the

titles of William I II. and Mary, king and queen of England.

The princi had his ambition amply gratified, and h .. wildom

was repaid with ttral crown which the folly of his predeceffor

had thrown away.

The power of William was limited on every fide, and he
mi with an oppofition from parliament which he did not

expect. FLs chic) object wa« to humble the power of

Fra ice, and he fully antici] ate . the utmoft efforts of the

Engliih to fecond his views, but he found them more intent

upon guarding their lomeftic liberties than eager againft

continei tal powers; notwithstanding this, his reign was fpent

in an ahnoit u interrupted courfe of hoftilities with France,

at an expeuce (lie had -ver known before. The nation

had grown cautious thr >ugh the experience of the two laft

is, and he gave bis content to the " bill of rights," by
which the liberties oft peoj.de were confirmed arfd fecured,

though not in fo am le a manner a might have been done

at a crifis when a crow . was bellowed by the free voice of

the people. The laft two kings ad made a very bad ufe

of the wholi nation il revenue, of a Inch they had an unlimited

afe, and it was found in their hands quite fuliicient toraifeand

i aintain a ftanding army. The r is now divided,

part of it was allotte- 1 for the national fervice of the year,

ami was to be accounted for to parliament ; and part, which

has ever fioce been denominated the civil lift money, was

given to the king for the fupport of his houfe and dignity.

. erfe from perfecution, andbegan his reign

by attempting a r-peal of thofe laws that enjoined uniformity

•rfl-.ip, and though he could not do all he wifhed, yet

he obtained practical toleration for the diffenters ; and the;

laws againft the papifts, were r : executed. He was,

however, a (tickler for what he regarded as the privileges of

the crown, and often controverted, and remonltrated againit

the views of his parliament, and was, not unfrequenily, arbi-

trary in his councils. He oppofed with the utmoft vehe-

mence the bill for triennial parliaments, and, when it had

actually paffed ttie two houfes, he refufed to give it his

royal affenti The houfe of commons, who are or ought to

be the reprefentatives of every individual in the country,

took fire at this abufe of the royal prerogative, and voted,

with becoming fpirit, " that whoever advifed the king to

this meafure was an enemy to his country," and no king

1 as liece ventured upon fo outrageous a proceeding. The
bill, thus rejected, lay dormant till the next feffions, when
William found himfelf obliged to comply. The fame oppo-

fition and the fame fuccefs attended a bill for regulating

trials in cafes of high treafon, by which the accufed was

allowed a copy of his indictment, and a lift of the names of

his jury, two days before his trial, together with counfel to

plead in his defence, and that no perfon fhould be indicted

8 but
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but upon the ontlis of two witneffes. It was by inccfTant

ftruggles againft the crown that the invaluable rights of the

people have been tranfmitted to their pofterity; ami a juft

regard to thefe rights, civil and religious, was what led them
igree to the revolution. In other refpects they had no

vi a : '>:i to defire a change, nor can it with j
nil ice be imputed

to theEnglifh that they affect important national revolul

When James was difmiffed, the wealth ami profperity of the

nation were at their highlit pitch, the tonnage ot their (hip-

bii •, thf ir merchandize and war, had been nearly doubled

in the lait 25 years : the increafe of the cuttoms, the fureft tell

of increasing commerce, and the annual rental were n

in the fame proportion. Hence a ftrong party was formed

againft the king's ambitious and warlike purfuits, which
were not always fuccelsful, and which draintd the country

of much wealth. The Irifh were ftill defiroiis of a Stuart

king, as were many of the Englifh, though they fpurned the

idea of having even James forced upon them by the right

of conquefl. Parliament enabled the kiiig to reduce Ireland,

and to gain the famous battle of Boyne, (fee Bovne,)
which crufhed all tlie hopes of the exile king, and in 1692
the marine of France, which had hitherto vied with that of

England, received an irrecoverable blow in the defeat at La
Hogue.

Invasions were threatened, and confpiraeies difcovered

every day againft the government, and the fupplies required

to carry on a continental war obliged the parliament to open

new refources for money. A land-tax was inipofed, and

every one's lands were taxed according to their valuations

given in by the feveral counties. To this reign alfo we are

indebted for the mod: important operation in finances that

ever took place, which was the carrying on the war by
borrowing money upon parliamentary iecurities, and which
form what are called the public funds. The projector of

this fcheme, which has been acted upon, beyond the limits

of human imagination, (fee Debt, National,) was Mr.
Charles Montague, afterwards lord Halifax. The argu-

ment on which he depended to carrv his plan into effect,

was that it would oblige the moneyed part of the nation to

become the zealous and fteady iriends of the revolution,

becaufe, after having lent their money to the nation, they

could have no hopes of repayment or even of intereft for it,

but by fupporting the exifting government.

Notwithstanding the advantages which the nation derived

from the administration of William, he was fubject to fo

many mortifications from his parliament, that he ferioufly

refolved to abdicate his throne, a refolution which he with

difficulty abandoned, and certainly with the hope of being

fupported more effectually in the war with France, but he
was in a great meafure difappointed, and obliged to conclude

the peace of Ryfwick in the year 1697 ; and in the general

pacification, the only equivalent obtained by the nation for

an immenfe wafte of blood and treafure, was the king of

France's acknowledgment of king William's title to the

crown.

One of the lafl and mod important acts of this reign was
the paffing of a bill for fettling the fucceffion to the crown
in the houfe of Hanover, which received the royal aiTent in

June 1 70 1. Shortly after this the king felt his conftitution

giving way, which lie endeavoured to counteract by the

exercife of riding, and in one of his excurfions to Hampton
court, his horfe fell under him, and he himfelf was thrown
off with fuch violence that his collar-bone was feverely

fractured, an accident which, in a few days, put an end to

his life, in the 52d year of his age, and the eleventh of his

reign. The character of this prince will be more particularly

given under his own name. It may, however, be obferved

in this place, that he wai ill formed for acquiring popularity

:

his manners were cold and forbidding, and he fomel; 1

feemed almoft loll to thofe principles of liberty, for the

fupport of which he had been raifed to the throne. N
t!i. lets, the refcue and prefervation of religion, and public li-

berty, were the chief glory of William's reign, for under his

aufpices England fuffered grievoufly in her actions both by
fea and land, and the public debt at the time of his death

amounted to thefum of fourteen millions llerling.

The fucccflor to William was Anne, the fecond daughter
of king James by his firft wife. She afcended the throne
in the thirty-eighth year of her age, having fuffered many
fevere mortifications during the reign of the late king, but
upon her acceffion (he followed his fteps, and fhortly after

declared war againft France, appointing the earl, afterwards

the duke of Marlborough, to the command of her an:

Under this general many important victor s were achieved.

Thofe of Blenheim and Kamillies gave lue firft effectual

checks to the French power. Bv the former, in 1704,
the emperor of Germany was faved from impe ding de-

ftruition, and 20,oco of the enemy were faid to have been
killed, wounded, or drowned in the Danube. About the
fame time fir George R01 . I mus fortrefs of
Gibraltar, which ftill remains in our pofleffion a monument of
the bravery and talents of the Englifh admiral. The battle of
Ramillies, fought in 1706, was of the utmoft importance to

the caufe for which the war was undertaken ; vi-z. to place

Charles duke of Auftria on the throne of Spain, for'im-

mediately after that victory, the ftatcs of Flanders affem-

bled at Ghent, a:.d recognized Charles for their fovereign.

In Spain itfelf the Englifh were ur.fuccefsful ; the burdens
of the war falling chiefly on this country, the people, who
are ever delighted at victory, began to murmur at the

taxes impofed on them. Other circumftauces led to dif-

putes relpecting the prerogative, the fucceffion, and reli-

gion, which created great ferments in the nation and parlia-

I . Negociations for peace were carried on fome time, but
without luccefs. At this period the leading parties in

the nation were whigs and tories, at the head of the former
was the duke of Marlborough, who fupported by the queen
was for a continuance of the war, in which her majefly con-
curred, till means were found to convince her, that it would
finally prove ruinous to her and the people, and that the

whigs were inimical to the national religion The cry of
" the church is in danger," at length displaced the whigs,
and even drove the duke of Marlborough from the command
of the army, an aft which excited the aftonifhment of all

Europe, for fo numerous had been the victories acquired
by his valour, and fo high was his reputation, that his name
was equivalent to an army. There is little doubt that what-

1 he faults of the whigs might have been, the ho-
nour and interefts of the nation were facrificcd to court in-

trigues and private cabals. In the midll of all the difputes

the whigs accomplifhed the union between the two king-
doms of England and Scotland, which has proved of great
benefit to both", but which at the time excited the moit vio-

lent clamours againft the projectors. The Englifh ex-
petted nothing from the union of fo poor a nation, but a
participation of their neceflities : they contended it wereun-
juft that while Scotland was granted an eighth part of the
legiflature, it yet fhould be taxed only a fortieth part of the
fupplies. The Scots, on the other band, conceived that
their independency would be wholly deftroyed, and the
dignity of the crown betrayed j they dreaded an increafe of
taxes, and were not very anxious for an increafe of trade.

After fome ineffectual ftruggles the Union was effected :

Scotland was no longer to have a parliament, but to feud

Y 2 lix'.rcu
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fixteen peers, chofi.ii by their nobility, and forty-five com- culated for the meridian of Hanover tlian of London; and

moners, to the Englifh parliament, and fronH that period the a young man, a printer, was actually hanged for a painpli-

two kingdoms were called by the common name of Great let, (aid to have been fcarccly deferving of animadverfiou.

Britain, and all the fubje&S of both were to enjoy a com- George I. however fagacious, and in many refpects moderate,

was too much attached to hia German dominions, and ren-

dered England in a great meafure fubicrvicnt to them. He
quarrelled with the czar of Mufcovy about tl^-ir German
concerns, and had Dearly involved thiscountrv in a w:ir with

munication of privileges and advantages,

In 17 1 z conferences for ncgociation between England

and France were opened, which led to peace. This was

condemned bv the writes as injurious to the honour and in-

terelt of the nation. The majority of tlie houfe of lords

inclined to that party, but that of the other houfe was tories.

The queen, dreading that t'l ! lords miylit reject the terms

of peace, by an unprecedented exercife of her authority,

created twelve peers at one time, which fecured the appro-

Charles XII. of Sweden, for having as elector of Hani
purchafed Bremen and Verden of the Danes. In 1

~ o, lie

quarrelled with Spain on account of the quadruple alliance

that had been formed between Great Britain, France, Ger-
many, and the States General, and admiral fir George Byng,

bation of the parliament for the peace. The remainder of by his orders, deftroyed the Spanifh fleet. The war was

this reign was a fcene of contention between the two parties.

Each reviled the other in turn, and thefe commotions ferved

dill more to impair the queen's health, till at length lhe felt

herfelf unequal to the duties of her ftation. She funk into

a (late of infenfibility, and found a refuge from her anxiety

and cares in lethargic (lumber. Every precaution was taken

to fecure the fucccfiion in the houfe of Hanover, and orders

were fent to the heralds at arms to be in readinefs to proclaim

the elector of Brunfwick king of Great Britain. The day

before the queen died (he feemed to revive, rofe from her

bed. and walked about, when, caftingher eyes on the clock

that Hood in her chamber, (he continued to gaze for fome

time, and being afked what (he law more than ufual, (he re-

plied only with aa exprefiive but dying look, and about

feven o'clock the next morning, Aug. 1, 17 14, (he expired

in the thirteenth year of her reign. The national debt had,

during this reign, encreafed from fourteen to fifty millions.

Sec Anne, Churchill, &c.

With this princefs terminated the line of Stuarts, which,

from the acceffion of James I. 1603, had fwayedthe fceptre

of England one hundred and eleven years, and that of Scot-

land 343 years. On the death of queen Anne, there was

ftill left the fon or fuppofed fon of James II. who had been

acknowledged king by the court of France on the deceafe

quickly terminated by the Spaniards delivering up Sardinia

and Sicily, the former to the duke of Savoy, and the latter

to the emperor, and by the king of Spain confeuting to

(ign the quadruple allis ce, in which England was very

little if at all intercllcd. See Alliance.
The next thing of importance was the fecuring the de-

pendency of the I ri ill parliament upon that of Great Bri-

tain. The houfe of peers in England hadreverfed a decree

made bv the Iri(h houfe, which excited long, animated, and
even bitter difcufilons, till at length a bill was brought into

the Englifh parliament, by which the Irifll houfe of lords

was deprived of all right of final jurifdiction, which, not-

withstanding the mod violent oppofition from feveral leading

members of both houfes, was carried by a great majority.

The ferment occafioned by thefe dilcuffions was followed by
the South Sea fcheme, which promifed immenfe wealth to

thofe who engaged in it, but which left a large part of the

nation in diilrefs and ruin. (See Bubble.) Juftice was de-

manded, by petitions from all parts, upon the contrivers of

the fcheme, and the nation feemed, as to a man, highly ex-

afperated. During thefe tranfactions, the king, with fere

nity and wifdom, preiided at the helm, influenced his parlia-

ment to purfue equitable meafures, and, by his councils,

endeavoured to reitore the credit of the nation. The dif-

of his father in 1701. In behalf of this prince, rebellions contented availed themfelves of public calamities, and made

were excited in England in 1 7 15 and 1745. He refided at another attempt againft the reigning fovereign. Their

Rome, and kept up an appearance of a court till his death defigns were foon detefted, and Chriftopher Layer, a young

in 1 765, leaving two fons, who are fince dead and without

iffue.

Bv the a/ft of fucceffion George I. fon of Erneft Au-
guftus, firft elector of Brunfwick, and Sophia grand-daugh-

ter of James I. afcended the Britifh throne ; his mother, who

would have been next in fucceffion, having died a fhort time

before. He arrived in England with ftrong prepoffeffions

gentleman of the Middle Temple, was convicted of treafon.

able ads, and fuffered death on the account. Several noble-

men and other perfons of diftin&ion were lufpected of being

in the plot, but of thefe the bifhop of Rochefler was the

only victim who was baniihed the kingdom for life. After

the ferment which this plot occafioned was over, the tranf-

actions of the reign were few and lefs important in their

confequences. The miniftry, who were all in the intereltagainft the tory miniftry, moft of whom he difplaced, with-

out producing much effeft in England, but in Scotland a of Hanover, ventured upon feveral bold meafures, in fome

llion was excited by fome of the leading men of that of which the nati; ft, if not honour, was evidentlyrebe

country, who paid for their temerity the forfeit of their facrificed to that of the electorate. The crown of Gre*t

lives. Commotions and riots were raifed in London, Ox- Britain was engaged in every continental difpute, however

ford, and other parts, but thefe were happily fuppreffed, and remote it was from her own intereft. Treaties lately con-

the ringleaders in various inftances were made examples of eluded with Spain were again broken, and admiral Holier

juftice. The earl of Oxford, who had negociated the peace

of Utrecht, was charged with high treafon on that ac-

count, but the profecution was abandoned. The fituation

of affairs would not permit the miniftry to venture upon a

new parliament, and the members of that which now ex-

ifted voted a continuance of their duration from three to

was fent to intercept the Spanifti galleon3 from America,
an expedition which proved as fatal as it was inglorious.

The admiral and moft of his men perifhed by epidemical

difeafes, and the hulks of his (hips rotted fo as to render

them utterly unfit for fervice. To retaliate, the Spaniards

undertook the fiege of Gibraltar, and with fimilar fuccefs.

feven years, one of the greateft and moft indefenfible ftretches New treaties were fet on foot, France offered its mediatior,

of parliamentary power ever known. Several other mea.

fures, hoftile to liberty and the principles of the exifting

conftitution, took place at the fame time. Mr. Shippen, a

member of parliament, was committed to the Tower for af-

fcrting in his place, that the king's fpeech was better cal-

and a reconciliation was effected. The king died, as he was
travelling to his Hanoverian dominions, at Ofnaburgh, 011

the 1 ith June 1727, in the thirteenth year of his reign.

During his reign the finking fund for diminifhing the na.

tional debt was mflatuted. See Dsbt National, Funds, &c.
Upon
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Upon the death of George I. his fon George II. afcended

the throne, with a predilection for his Hanoverian domi-

nions fimilar to that of the late king. He chofe for his firft

ininifter fir Robert Walpolc, who had filled the fame high

office under his father. This able minifter was a decided

enemy to war, which, in fome inllances, led him into diffi-

culties both at home and abroad. His adminillratioi. will

be more properly conlidered under the article attached to

his name, (lee Walpolk,) but juftice requires of us to ob-

ferve, that notwithstanding fome of his mealures, as an at-

tempt at the introduction of the excife laws, were liable to

great cenfure, yet he was friendly to the exifting laws : he

filled the courts with able and upright judges, and he lias

not been charged with any attempt at the violation of the

known law of the kingdom, and uiide* his adminiftration

the prefs was under little or no reftraint. His pacific fyf-

tem more than repaid to the nation all that was required to

fupport it, by the increafe of her trade and the improve-

ment of her manufactures. The great objeft, of contro-

•verfy during the early part of this reign were th§ national

debt, and a Handing army. Demands tor new fupplies were

made every feffion of parliament, either for the purpofe of

fecuring friends on the continent, or of guarding the inter-

nal polity, or for enabling the miniftry to act vigorously

in conjunction with their allies abroad. Thefe were as re-

gularly oppofed as they were made : the fpeakers of the

country party ever infilled, that the Englifh had no buiinefs

to embroil themfelves with the affairs of the continent ; that

expences were incurred without prudence or neceffity ; and

that the increafe of the national debt by multiplying taxes,

would in the end become intolerable to the people. A
motion was made to revert to the old fyllem of triennial

parliaments, as they had been fettled at the revolution. The
advocates for this meaiore afferted that the feptennial aft

was an encroachment on the rights of the people ; that it

was introductory to the monftrous corruptions of govern-

ment : that during the continuance of that parliament which

prolonged its exitlence from three to feven years feveral

-fevere laws had been enafted ; that by one of thefe a

man might be removed, and tried at any place where the

jury might be found favourable to the crown, and where a

prifoner's witneffes could not and dared not come ; that by
another, a juftice of peace was empowered to put the heft

fubjefts to death after reading the riot aft. The miniftry

was, however, triumphant, and the oppoiition, who, un-

queftionably, had the weight of argument on their fides,

complained that debate wasufelefs, and that it was wholly

impoffible that reafoning could prevail over the corruptions

that were fecretly praftifed by the miniller. Defpaiiing,

therefore, of being able to ftem the torrent of corruption,

they retired to their feats in the country, and left the minif-

try an undifputed majority in the houfe.

In November 1737, queen Caroline, confort to the king

died ; at this time the king and his fon Frederick the prince

of Wale3 were at variance. The latter complained that

through Walpole's influence he was deprived not only of

the power but ttie provifion to which his birth was entitled.

The king forbade him his prefei.ee, and gave orders that none

of his friends fhould be admitted at court. A motion was

made in the houfe of commons for incrcafing the prince's

fettlement, which was fifty thoufand pounds; this was opr

pofedbylir Robert Walpole, and rejefted by a huge majority.

The prince now placed himfelf at the head of the oppoiition

with lo much firmnefj, that it was fcen Walpole's power

was drawing to a crifis ; but it was not till the year 1742
that he refigned his employments and was created earl of

Orbrd. The kinjj bore the lofs of his miuifler with, the

greateft equanimity, and even conferred titles of honour,
and polls of diftinftion upon the heads of opposition. Cir-
cumftancea alfo jrofe which induced him to take a leading
part in a continental war : in oppoiition to which a rebel-
lion in behalf of the pretender was excited in 1745 'n Scot-
land. Charles, the fon of the pretender, landed in the Scottirti

iflands, and foon found himfelf at the head of 1500 men.
Manifeftoes were widely difperftd, inviting the highlanders
to join in thecaufe : few, however, fcemed willing to hazard
the dangers of the enterprize. Its boldnefs allonifhed-

Europe; it awakened the fears of the pufillanimous, the
pity of the wife, and the loyalty of all. The whole king-
dom feemed unanimoufly bent upon oppufing the enterprize
which they were fenfible, as being fupported only by papifts,
would be inftrumental in reftoring popery. The rebels ad-
vanced to Perth, where, inftead of proceeding with increafed
rapidity, they (laid to proclaim the prince's father king.-
The prince was again fuccefsful at Prefton Pans, and march-
ed to Edinburgh ; here he wafted his time in diffipation and
parade, till an opportunity was given to the king to fend
againft him an effectual force under the duke of Cumberland.
The battle of Cullodenon the 15th of April 174.6, put an
end to all hopes of the pretender : the viftory on be-
half of the king was complete, but the mercilefs fury of
the conquerors upon the fallen difgraced the caufe, to which
every friend of his country wilhed fuccefs. The duke or-
dered nearly forty deferters to inftant execution, and the
royal army lpread terror wherever it came, and after a few
days the whole country was one fcene of /laughter, defla-
tion, and plunder; juftice was forgotten, and every virtue
feemed to be loft in the moft favage vengeance. The
government on this occafion was not a little indebted for-

the fupport it received to the national debt. The Jacobite
party had hoped to ruin public credit, but common danger
abolifhed all diftinftions, and united them in defence of
private property. The merchants agreed to receive bank
rotes in payment, which prevented the mifchief that was
hoped for by a run upon the bank. The defeat of this re-
bellion in the yeari746did not reftore tranquillity to Europe;
it was not till after various fucceffes in different parts of the
globe that the preliminaries of peace were figned in April
1748, and in the Oftober following a definitive treaty was
concluded at Aix-la-Chapelle. In the profecution of this
war the balance of gain, as far as wealth was concerned, was.
evidently in favour of Great Britain, and many private per-
fons made it fubfervient to the attainment of vaft fortunes.
In the following year, the intereft of the national debt was
reduced from four to three and a half/w cent, at which rate
it was to continue for the next feven years, when it was to
fuffer a farther reduction to three per cent. This, fays the
hiftorian, was the boldeft (broke of financing that ever was
attempted perhaps in any country, confillently with pub-
lic faith, for the creditors of government, alter a trifling

ineffectual oppoiition, continued their money in the funds,
and a few who at lirft fold- out were glad, in a (liort time, to
have it placed under the fame feeuritv.

At this period Mr. Pelham was the miniller of the coun-
try, who turned his attention to the improvement of com.
merce, manufactures, and fifberies, the benefits of which de.
fcended to pofterity. A new treaty of commerce was figned
at Madrid, between Great Britain and Spain, by which, in.

confideration of 100,000/. the South Sea Company gave up
all their future claims to the Affiento contract, by virtue of
which that company had fupplied the Spanifh Well Indies
with flaves from the coa It of Africa. '(See Assif.ni o. ) In
March 1750, his royal highnefs Frederic prince of Wales
died,, to the regret of the nation; and in the following year an
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aft was patted for regulating the commencement of the year,

by which the old ftyle was abolifhed, and the new ftyle

cllabhfhed, which was done by linking eleven days in 1753.

and from that time the year was to begin the • uary

inftead of March. (See Calendar.) In 1753 the fa-

mous aft was patted for preventing clandefl iages,

which at the tin-.e excited the molt violent oppofition, as

replete with the mo iu.8 confequences to the lib

and morality of the people, and as making an impaffable

line between the rich and the pour: and about the lame

time an aft equally, or pular, a

the religious prejudices of the people, was patted; This

was a law for naturalizing t!i ,t ugh carried

through great oppofition, was in the next feffion repealed.

The game hues were aHb introduced about this period; by
thefe none but men poffeffed of certain property could have

the privilege of carrying a gun, or of othervvik- deftroyiug

game, though on grounds which they rented themfelves.

This meafurewat fuppofcdto be a violent encroachment on

the liberty of thefubjeft ; that it would neceffarily damp the

martial fpirit ol th orders of foeiety, by preventing

them froi ; thofe arms which might one day be ne-

ceffary to d ircoi v; and at the lame time, that it

gave the rich the fole enjoyment of a pleafure, which before

had been confidered as the common privilege of humanity.
•" Such," fays a contemporary writer, " were the laws

patted at this period, through all which a fpirit of ariftocracy

*ras difcerned by feme. The body of the rich, no longer

fearing oppreffion from the throne, or an infringement of

fheir own 1 I srties, now began to lean heavy on the poor,

and to confider the interefts of that ufeful part of the fo-

eiety as entirely diitinft from their own. They never omit-

ted, however, their ufual addreffes to the throne; and this

feffion (1756) was remarkable for an addrefs of thanks to

his m; jelly, fc ining, and rendering permanent, thef. nillity of Europe, at a time when war Mas
indling in almoft every quarter or the world."

To the conduft of this war Mr. Pitt was called, as fe-

cretary of ilate, and head of the adminiftration. He had

long lignalteed himfelf as a bold, eloquent, and energetic

fpeaker, and he foon proved himfelf a moll able and fpirited

mmiiler. In this war the Englifh in Europe, in Afia, and

America, achieved wonders : they were every where victo-

rious: almoil all the potteffions of the French in North
America and in, India fell into our hands; and at the battle

of Minden, in Germany, feven thoufand of our countrymen
defeated an army more than ten times as large. The
Englifh for fome time bore the increafing burdens of warfare

with cheerfulnefs; and rendered, by every means in their

power, the juil tribute of praife to the talents and activity

©f the minifler. But at length, glutted almoil with viftory

fucceeding upon viftory, they began to refleft upon the pro-

ble advantages that might refnlt from a continuance in war,

when it was evident that the conquefts made in Germany
mult eve ;n to the real interefts of Great Britain ;

that they were waging a unequal war, a:;d adding new loads

of taxes to thofe already difficult to be borne, for conquefts

which they could neither preferve nor enjoy. Such were

the r.tents of the people, when the French

mewing fome difpofition to treat for peace, and the cnarges

of the war beginning to ai lount to eighteen millions a-year,

inclined ih> Britifh miniftry :o liften to the propofais offered

t 11,. A negociation was accordingly entered upon, but
without fuccefs. This was in the autumn of the year 1760,

on the 25th day of October, 1760, George II., without
any apparent fyi iptome cf diforder, was found expiring in

his chamber. He had arifen at his ufual hour, intending to

walk out, but being left alone, he was heard to fall down
upon the floor; the noife of the fall brought his attendants

into the room ; he deli red, in a ftrint and faultering voice, that

th princefa Amelia might be fent for, but before ha
rival he expired, in the 77th year of his age, and the 33d of

. in the midlt of viftory, and at that very period,

1 the univerfal enthufiafm of conquell began to fuhfide

into more fober reflections. The charafter of this prince

will be given under his own name. He was fucceeded hv
grandfon George III., the prefent fovereign, who af-

cended the throne with great advantages. He took t lie

opportunity which his firll fpeech to parliament gave him,

of appealing to the prejudices and affections of his people.
" Born and educated in this country," faid he, " I glory

in the name of Briton, and the peculiar happinefs of my
life will ever confill in promoting the happinefs of a peo-

ple whofe loyalty and warm affeftion to me I confider as

the greatcfl, and mofl permanent fecurity of my thro

The civil and religious rights of my loving fubjefts are

equally dear to me with the mod valuable prerogatives of

my crown." The firll aftsof this reign were calculated to

convince the people that the war in which they were en-

gaged fhould be carried on with energy ; very brilliant fuc-

cettes, and important conquefts, were the refult of

plans adopted by Mr. Pitt, who felt himelf refponfible for

almoft all public meafures. When, however, he found his

influence in the cabinet declining, through the fuppofed in-

trigues of the earl of Bute, he refigned his high fituation,

declaring he would no longer lie under the refponlibility

of meafures which he was not allowed to guide. Mr. Pitt

retired in 06tobcr 1761, upon a penfion of 3 coo/, per ami.

and, at the fame time, a peerage was conferred upon his

lady. Thefe grants were, by his enemies, held out as pro-

per fubjefts to excite the popular clamours againfl the pa-

triotic minifler. At firll they fucceeded, but in a fhort time

an almoil general difcontent prevailed in the nation, on ac-

count of his removal from office, in the midlt of a war, which
he had conducted with fo much honour to himfelf and to his

try, and in a manner that had excited the aftonifhment

of Europe. The war was (till purfued with vigour, and the

plans of Mr. Pitt, of which the new minifler availed him-
felf, led to important victories both by iea and land.

Early in the year 1763, peace was agreed upon, and of
fo little importance had the war been to the interefts of the

Englifli, who had been almoft uniformly victorious, and who
! by 1 ir valour many foreign potteffions, that

it wsi agreed a mutual reftitution and oblivion mould take

place, and each party lit down at the end of the war in the

fame fituation in which they began it. The peace excited

much oppofition, becaufe the terms were thought extremely

inadequate to what might have been expefted from the nu-

merous a".J brilli u t vijt.jries and advantages obtained in the

courfe of a long war. From this period various caufes con-

tributed to occafion a f-siitot difcontent in the nation. On
the 30th of April, 1763, three ofthe king's mettengers enter-

ed thehoufeof Mr. Wiilcts, member of parliament ForAylef-
bury, and feized his perfon by virtue of a wan-ant from the fe-

cretary of ftate, which direct d them to feize the authors,

printers, and publifhers, of a feditious and ireafonable paper,

entitled the North Bntain, N" 45. This work contained

ftriftures on his majefty's fpeech, and Mr. Wilkes was fuf-

pecled to be the author. He was accordingly arretted, ex-

amined, and clofely imprifoned, which gave rife to dif-

cuffions on the legality of general warrants, which were
in the end declared illegal, and a grofs violation of the

liberty 01 the fubjeft. (See Warrants, Genera/.) Mr.
Wilkes was for this and other publications expelled the

boufe,
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houfe, and in 1764 a fcntcnce of outlawry was iffucd

gnhifl him.

In 1765, under the ,-idminiflration of Mr. George Grcn-

ville, an aft was pafled for laying a {lamp-duty on the

Britifh colonies of North America. This kindled a flame

in that quarter of the globe, which finally led tu a reparation

of the colonies from the mother country, and eftablifhed

the independence ol America. (.Sec America and United
States.) In the year 1760 Mr. Wilkes relumed to Eng-
land, was profecuted, convicted, ami fined in the fumof igoo/.

He carried with him the voice of the people, whofecauie he

was fuppofe'd to vindicate, and was again elected member for

Middlelex; and was again expelled. After the expiration of

the term of his imprifonment, in the year 1771, he was

elected (heriff of London, and afterwards chofen member
for the county of Middlelex, when he was permitted quietly

to take his feat ; and in the year 1775 he was elected lord

mayor of London, an office which he executed to the fa

tisiaction of his fellow-citizens. In 1783 all the decla-

rations, orders, and refolutiono of the houle of commons,
refpe&ing his election for the county of Middlefex, were

ordered to be expunged from the journals of that houie.

In the year 1772 the clergy petitioned the parliament for

relief in matters of fubfcription to the 39 articles, praying

to be reftored to their undoubted right of interpreting icrip-

ture for themlelves, without being bound by any human
explanation of it, or being required to acknowledge by iub-

fcription or declaration, the truth of any formulary of re-

ligious faith and doctrine whatever, excepting the Holy
Scripture itfelf. The petition was prefentcd by fir Wil-

liam Meredith, who, with other members favourable to the

principle, enforced it by many arguments drawn from the

principles of toleration. It was, however, rejected by a

large majority. A bill was fhortly after brought into the

houfe to prevent the defendants of his late majefly from

marrying without the confent of his majefly, his heirs, and

fucceffois, which was carried very rapidly through both

houfes, and paffed into a law. A petition was now pre-

fented by the dilfenters, praying to be relieved from the

hardfhip of fubfcribing to the articles of a church to which
they did not belong. This petition was received, and a bill

brought into the houfe founded upon it, which was carried

by a large majority in the commons, but which was rejected

in the honfe of lords. From this period the whole intereft

of the country was turned to the contefe with America, to

which we have already referred. The enormous expences

occafioned by this warcxcited much and almoil general dif-

content among the people, who began to call aloud for an

economical reform in the various departments of the Hate.

Meetings were held in various counties of the kingdom, at

which great numbers of freeholders were prefent, who
agreed to petition tie houfe of common-, " that before any

new burdens were laid upon the country, effectual meafures

might be taken by that houle to inquire into, and correct

the abufes in the expenditure of the public money ; to re-

duce all exorbitant emoluments ; to refciud and abolilh all

fenecure places, and unmerited penfions; and to appro-

priate the produce to the neceffities of the flate." In the

beginning of the year 1780 thefe petitions were taken into

Conflderation, and lome trifling reforms took place. In

fome inftances, the miniller, lord North, was left in a mi-

nority, and in many others he was obliged to ufe every

exertion to carry his meafures. In a very full houfe, and by
a fmall majority, certain officers under the crown were ex-

cluded from having feats in the houfe of commons : this

they hoped to follow by other arrangements favourable to

the rights of the people ; but, in a fliort interval, the

minifler was enabled to apply arguments not generally

underlined, but llrongly fufpetted, which gave him a pre-

ponderance in the houle, and which enabled him to Hop the

progrefs of reform. The people were dillatislied, and a

Spirit of difcontent prevailed in almoil every part of the

kingdom. About this period, the hardfhips which indivi-

dual',, profefliug the Roman Catholic religion, had laboured

under, awakened the conlider.ition of the liberal part of the

people : and lome pcrfons of high conflderation in the (late

undertook their caufe, and fully expected they fhould ob-

tain for them that relief which the nature of their caie re-

quired. The Catholics prelented a dutiful and loyal addrefs

to the king, containing the ftrongefl affurances of affection

and fidelity to his perion and the civil government of the

country. This addrefs, which was drawn up with great

care, and which contained feniiments of the moft unexcep-

tionable nature, was figned by feveral Roman Catholic

peers, and 63 commoners of rank, fortune, and influence

in the country. The advocates of the caufe were aware

that the prejudices of the lower clafles were hoflile to an

exteufion of the privileges of the Catholics, wdiom they had
been accuftomed to regard as perfecutors from principle, and
as defirous of fubverting the Proteflant faith. But fir

George Saville made a motion for the repeal of certain pe-

nalties which were attached to the profeflion ol the Catholic

religion. He was feconded in his exertions by Mr. Dun-
ning, who laid before the houfe an account of the flatutes

ftill exifting againll the Catholics, by which, among other

grievances, it was made high treafon in any native of thefe

realms to teach the doctrines or perform divine fervice ac-

cording to the riies of that church ; the eflates of perfons

educated abroad in that perfuafion were forfeited to the next

proteflant heir ; a foil, or any other, the neareft relation

being a Proteflant, was empowered to take poffeflion of his

own father's or neareft of kin's eitate, during their lives ;

a Roman Catholic was difibled from acquiring any legal

property by puichafe. In confequence of thele and Inch

like reprefentations, the motion made in favour of the

Roman Catholics was received without a diflenting voiee
7

and a bill in purfuance of its intent was brought in and

paffed both houfes. This act feemed to give little offence

to perfons of any clafs in England, but in Scotland it ex-

cited much indignation, riots eulued, and fome houfes and

chapels were deltroyed. T;ie contagion at 1 igth reached

England: a number of perfons affembled themlelves toge-

ther with a view of promoting a petition to parliament for

a repeal of the late act in favour of I e Papills, and they

aflumed the title of "The Proteflant Aflbciation." Of
this aflbciation lord George Gordon was the pn lideut : who,
at the head of 50,000 men, prelented a petition to the

houfe of commons on the 2d day of June 17S0 At lirlt

the petitioners beh ived with order and decency, but they

foon became violent agaiafl the members of the two houfes,

who hatl been friendly to the caufe of toleration,

fome of whom narrowly efcaped with their tives.

From this time till the 7th of .June. London was the

fcene of the moll atrocious crimes: houfes, chapels, md
prifons, were brok 11 >pen, plundered, and burnt. Ill one

night, and at the fame hour; it is faid, there were 56
buildings on fire. Attempts were made on the bank, but

fnch precautious had been taken as to render that place in-

vulnerable. At length by the exertions of the military,

who killed and wounded great numbers of the rioters, the

tumult was fupprell'ed, and the metropolis reftored to order

and tranquillity. Numbers were afterwards tried for aiding

and abetting in thefe Icenes ; lome were convicted and exe-

cuted, and others acquitted ; and the prtlident lord George
Gordon
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Gordon was committed to the Tower on a charge of high

treafon, for which he was afterwards tried and found " Not

€uill

War continued to rage, and from America it had fpread

to almoll every part of the world, and the Kng'nlh found

-therofelves engaged in a conteft with France, Spain, and

1 [ollaild ; but in the beginning of the year 1 712 the oppo-

1 fucceeded in forcing minrfters ton pacification. Peace

v 3 . I

,- concluded) but not fuch a peace as met the

general willies of the people, and thole who had made it were

li id to religu their places to the famous coalition

try under lord North and Mr. Fox. By the latter a

-bill was brought into parliament, for newly regulating the

government of the Kail India Company, which accafioned

a great ferment in the country, and which finally drove the

author of it, and hie party from the helm, who were

Succeeded by the late Mr. Pitt and his friends. Oneof the

firft acts of this miniller was a new Kail India bill, which

was palled by a great majority : and fhortly after, he

became the advo ate- of parliamentary reform, a caufe which

he had efpoufed before lie came into place, and which he

.pledged himfelf to life his utmoft endeavours to carry into

eiTi d. His plan was rejected, and from that time he never

ferioudy attempted to realize the expectations which

lie had excited among the friends of liberty. The next

important mealure which he introduced to the notice of par-

liament was the propofal of a linking fund to be applied

towards difebarging t lie national debt. ( See D e bt, national.

Siniing Fund, &c.) We fhall alfo refer our readers to

the life ot that miniller for a more comprehenftve view of

his public adminiftratiou : to the article Revolution,
French, for the vaiious occurrences that took place in this

country from the year 1788 ; to the article Slave Trade

for an account of the proceedings on that fubject to its final

abolition: to the article Test all for the attempts made

in this reign to obtain a repeal of thofe obnoxious laws,

&c. &c. Hviry's Hill. Rapin. Act. R.egia. Hume.
Belfham. Biog. Brit. &c.

England, Little, beyond Wales, in Geography, is

a portion of country lying along the fouth-weftern

.coaft of South Wales, inhabited by the defcendants of a

colony of Flemings ; who came over from Flanders, and

fettled herein the reign of king Henry I. Camden fays,

the occafion of their emigration was an inundation of the

fea, by which a great part of the Low Countries was

overflowed. But it has been flated, with more probability,

that it was the policy of that wife monarch to place a peo-

ple oppofite in their language, manners, and opinions to

ihe Welfh, to afiiil in his favourite projeft—the fubjugation

of the country. Another colony from the fame country

was incorporated with the firft, in the time of Henry II.,

to which occafionally were added numerous Anglo-Normans,

and others from the Knglifh army. At firft thefe people

were confined to the commot of Rhos, which diflriet ilill

more particularly recains the name of Little England beyond

Wales. But their numbers increafing in the courfe of time,

they foon fpread along the whole coaft, from the lordfhip

of Comes to the mouth of the river Tave. And this part

of the principality is llill divided into two diftridts, denomi-

nated Knglifliery, and Welfhery. The latter, occupied

by the original inhabitants, contains the cantreves of

Comes, Cilgerran, part of Arberth, and Dewifland. The
former comprifes the remainder of Arberth, and the can-

treves of Rhos, Caftel-Martins, and Dougleddy ; and is

inhabited by the defcendants of the Flemings. Like their

anceftois, they are a hardy, induftrious, and adventurous

race The difpolitious of the two people are equally linking

and adverfe. Y/hile the Wellh are hot, eafily irritated,

and obftinately tenacious; thefe are not eafily provoked,

are averfe to contention, and avoid litigation. Both are

dillinguifhablc by their mode of d er of livi

the ftyle of their buildings, particular!) i churches;

and the names they respectively gi.e to places. Ail thefe

flrongly point out the line of demarcation between them.

In the Welfhery, not a word of Knglifh is heard fpoken,

while in the next village within the Englifhcry, not a word
of Welfh. The language of the latter diltrict is not much
different from the common dialect of England, except in

fame part-; of Rhos and Caftle-Martin. The two piople

avoid all commerce as much as poffible, mutually confidcr-

ing each other in a degrading light ; and even a pathway
will divide them in tie.' lame parifh. To fuch an extent is

this perfonal debellation carried among tile lower clafles,

that a matrimonial connection between the oppofite parties

is confidered by both an unfortunate event. The Flemings,

however, eventually proved a blefling to Wales, as well as

England ; by their introduction of the woollen manufac-

tures. And a work, which proves their induftry and im-

proving fpirit, is yet vifible. It is a road of great extent

made by them, and flill culled Fleming's way. Evans's

Tour in South Wales.

England, New, comprehending the Northern or

Eajiern State* of North America, lies around the great

bay which lets up N.W. between cape Cod and cape Sable,

between 41° and 48 N. lat., and between I' 30' and 10'

15' E. long, from Philadelphia, and is bounded N. by
Lower Canada ; E. by the province of New Brunfwick and

the Atlantic ocean ; S. by the fame ocean and Long-ifland

Sound ; and W. by the ftate of New York. It lies in the

form of a quarter of a circle ; its W. line beginning at the

mouth of Byram river, which difcharges itfelf into Long-
ifland Sound at the S.W. comer of Connefticut, lat. 41

',

runs a little E. of N. until it ftrikes the 45th degree of

latitude, and then curves to the eafhvard, almofl to the

gulf of St Lawrence. Its extreme length is about 626
miles ; its breadth is very unequal, from 100 to 200 miles ;

containing about 72,000 fquare miles. This grand divifion

of the United States comprehends the ilates of Ver-

mont, New Hampfhire, Maffachufetts (including the dif-

trifcl of Maine), Rhode Ifland and Providence Plantations,

and Connecticut ; which fee refpeclively. The climate of

New England is falubrious, as we may infer from the longe-

vity of its inhabitants ; one in feven living to the age of

70 years, and about one in thirteen or fourteen to 80 years

and upwards. The moll prevalent winds are the N.W.,
W., and S.W. ; but the E. and N.K winds, which are in-

falubrious, occur frequently at certain feafons of the year,

particularly in April and May, on the fea-coafts. The
weather is lefs variable than in the middle, and efpecially the

foulhern Ilates, and more fo than in Canada. The extremes

of heat and cold are, according to Fahrenheit's thermometer,

from 20 J below to ioo above o; the medium being from

48 to 50 . The quantity of water which annually falls in

New England is from 42 to 48, and yet they fuffer here

more from drought than in Kngland, where the annual

quantity of water is eftimated at about 24 inches. Hence
it is inferred that the atmofphere is remarkably dry, and

thus fome have accounted for its lingular lalubrity. Winter
commonly commences, in its feverity, about the middle of

. December ; fometimes earlier, and lometimes not till Chrift-

mas. The difeafes moll prevalent in New England are

alvine fluxes, St. Anthony's fire, afthma, atrophy, catarrh,

colic, inflammatory, flow, nervous, and mixed fevers, pul-

monary confumplion, quinfy, and rheumatifm. The gene.

2 ral
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ral condition of the New F.nglanders, which precludes the

luxury of the rich and the extreme diftrtfs of the poor, af-

fords them an exemption from a variety of difeafqs, to which
a greater degree of inequality might cxpofe them. This
country prefenU to the traveller a great variety of furface,

confiding of extenfive plains, intermixed with vallies of

different breadths from 2 to 20 miles, and with mountains

of different elevations. Although it may be deemed, upon

the whole, to be high and hilly, its mountains are com-
paratively fmall, and run nearly N. and S., in ridges parallel

to one another. The wefternmoft range begins in the

county of Fairfield, and, paffing through the counties of

Litchfield and Berkihire, unites with the Green mountains

at Williamllowu, in the N.W. corner of the Maffachufetts,

being feparated only by the narrow valley of Hoofack river.

The highed part of this range is Toghkonnuck mountain in

Egremont, the fouth-wedern corner of the fame date. Over
this mountain, elevated probably more than 3000 feet above

the ocean, runs the boundary between Maffachufetts, Con-
necticut, and New York. The fecond range is that of the

Green mountains ; which fee. The third range has the

fame commencement with the fecond at New Haven, in a

delightful eminence called the Ead rock, and paffing through
the counties of New Haven, Hartford, and Hampihire, ex-

tends into Canada. The Blue hills in Southington, mount
Tom, which is the principal eminence, mount Holyoke,
and mount Toby in Sunderland, are the principal fummits
of this range S. of New Hampihire. This range, which is

precipitous and romantic, erodes Connecticut river jud be-

low Northampton and Hadley in Maffachufetts. The
fouth or eadern range begins at Lyme in Connecticut, and
forms the eadern boundary of the Connecticut valley, until

it unites with the lad-mentioned range in the county of

Hampihire ; but is lefs didindtly marked by eminences than

the others. The chief fingle mountains are Saddle-moun-
tain in Maffachufetts, computed to be about 400c feet

above the fea, Watchufett in the county of Worceder,
Afchutney in the date of Vermont, Monadnock in New
Hampihire, and the White mountains in the fame date, of
which the highed fummit is Mount Waihington, probably
between 10,000 and 11,000 feet above the ocean, and the

highed land in the United Stales. This mountain is co-

vered during a great part of the year with fnow, and is feen

in fair weather at the didance of 90 miles from the fea, and

160 from its bafe. New England abounds in cataracts and
cafcades ; thofe of the White mountains being fingularly

romantic and beautiful. The principal rivers of New Eng-
land are the Schoduck, Penobfcot, Kcnnebeck, Amarif-
coggin, Saco, Pifcataqua, Merrimack, Parkers, Charles,

Taunton, Providence, Thames, Connecticut, Hooedonr.uck
or Stratford, Onion, La Moille, and Miffifconi. The
largeft of thefe are Penobfcot, Kennebeck, Merrimack, and
Connecticut. The chief lakes are Champlain and Mem-
phremagog, lying partly in Vermont and partly in New
York ; Winnipifiogee and Umbagog in New Hampihire ;

Sebago, Moofehead, Willeguenguaguu, and Chilmacook
or Grand lake in Maine. The mod important and ufeful

harbours are thofe of Machias, Frenchman's bay, Wifcaffet,

Portland and Wells, in Maine ; Pifcataqua in New Plamp-
fhire ; Newbury port, Salem, Marb'e head, Bodou, Pro-
vincetown, and New Bedford, in Maffachufetts Proper;
Newport, Brid'.l, and Providence, in Rhode ifland ; and
New London, New Haven, and BJack rock, in Fairfield,

in Connecticut. Burlington bay is the mod confiderable

harbour in lake Champlain, on the Vermont more.
The foil of New England is diverfified by every variety

irom a lean and barren fand to the richeft clays and loams.

Vol. XIII.

The hills are covered with a brown loam intermixed with
gravel, which is favourable to the production of grafs, and
in the wedern parts of the country, of wheat, and all other
kinds of grain and fruits fuited to the climate. Clayey-

foils, when well manured, are very productive. A rich

loam, varying towards clay, is prevalent in Connecticut,
and is favourable to every kind of cultivation. Sand i3

generally found on the plains ; and the yellow pine plains,

which are commonly a mixture of fand and gravel, are

friendly to every production that does not require a richer

foil. The white pine plains are ufually covered with loam,
and thefe, as well as fome of the lad-mentioned in the fame
condition, are uncommonly fertile. The vallies are a rich

mould ; and the intervals, bordering the various drearas,

are generally lands formed by earth deposited by the floods

in the fpring, and are of the riched quality.

New England, generally fpeaking, is better adapted for

grazing than for grain, though a fufficicnt quantity of the
latter is raifed for home confumption, if we except wheat
which is largely imported, particularly into Maffachufetts,

from the middle and fouthern dates. Indian corn, rye,

oats, barley, buck -wheat, flax and hemp, generally fucceed
very well. Fruits of every kind, which fuit a temperate
climate, may be obtained in abundance. The fuinmer heat
brings to perfection peaches, apricots, and nectarines. Or-
chards ot apple-trees cover a cor.fiderable part of the whole
country, and cyder is the common drink of the inhabitants.

Pears, plums, chen-ies, currants, goofeberries,whortleberries,

blackberries, bilberries, &c. abound. Perry is made in fome
parts of the country, but not in great quantities. Various
fpecics of the hickery and hazle-nuts, and chefuuts are plen-

tifully furniihed by the fouthern half of New England.
Gardening is much improved, and its productions are daily

varying and increafing. But the mod important production
of New England is grafs. The high and rocky ground is

in many parts covered with clover, and affords excellent paf-

ture to fome of the fined cattle in the world. The quantity

of butter and cheefe made for exportation is very great.

Confiderable attention is now paid to the railing of fheep
;

and the wool is in a date of progreffive improvement.
The principal exports of New England are mackarel,

falmon, cod, and other fifli ; whale-oil and whale-bone,
timber, mads, boards, daves, hoops and mingles ; horfes,

mules, faked beef, and pork, pot-afh, pearl-adi, flax-feed,

apples, cydcr-j corn, butter, and cheefe. New England is

the mod populous part of the United States; it contained,

in 1790, 1,009,522 perfons, and, in 1800, 1,233,011.
The great body ot the inhabitants confids of land-

holders and cultivators of the foil. As they poffefs in fee-

fimplethe farms which they cultivate, they are all naturally

attached to their country ; and the cultivation of the foil

makes th^m robuft. and healthy. New England has been
not unaptly denominated a nuriery ot men ; and hence are

annually tranfplanted into other parts of the United States,

thoufands of its natives. They are almod univerfally of
Englifh defcent ; and to this cireumttance, as well as to the

general attention that has been paid to education, it is

owing that the Englifh language has been preferred among
them in fo confiderable a degree of purity. The New
Englanders are generally tall, dout, and well-made. Their
education, laivs, and fituation ferve to infpire them with
high notions of liberty, of which they are jealous, in fome
cafes perhaps, to excels. A chief foundation of freedom
in the New England dates is a law, by which inteftate edates

defcend to all the children, or other heirs, in equal propor-

tion ; and hence it happens, that the people ofNew England
enjoy an equality of condition, that is unknown in anv

Z other
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oilier part of the world. Betides, tlicy arc frugal and

induftrious, and inured to habits of fobriety and tem-

perance. Learning is more generally diffufed among all

ranks of people in New England than in any other part

of the globe; which is owing to the excellent eftal

rint offchools in ever) town. In thefe fcbools, generally

fupported by a public t.ax, are taught the elements of

re&ding, writing, and arithmetic ; and in fouie of the prin-

cipal and more wealthy towns they are pmfuing education

in a higher fcale, and introducing the fuperior branches of

grammar,
j

aphy, and other iciences. Literature is alto

encouraged and diffufed by the circulation of newfpapers

a id ; eriodical publications, and by the cftablithment ofread-

ing u ; ties and parochial libraries. Curiofity, and a defire

of information, are very prevalent in New England; and the

common people, it is faid, are diftinguifhed by attention

and civility to ftrangers. In former times the New Eiig-

landers were ft rift, to a degree of punftilioufnefs, in their

obfervance of the fabbath; and hence, as well as fiom fome

bther traits of their character, they acquired the character

of a fuperftitious and bigotted people. But fince the war,

a -catholic, tolerant fpirit, occaiioned by a more enlarged in-

tercourfe with mankind, has much increafed, and is becoming

Univerfal. " If," lays Dr. Morfe, " they do not go beyond

the proper bounds, and liberalize away all true religion, of

which there is very great danger, they will counteract that

ftrong propenfity in human nature which leads men to vi-

brate from one extreme to its oppofite." A cuilom ft ill pre-

vails, tranfmitted to the prefent race from their anceftors, of

annually celebrating fads and thankfgivings. In fpring, the

governors of the feveral New England ftates, Rhode ifland

excepted, proclaim a day of fatting, humiliation, and prayer ;

and in autumn, after harveft, they appoint a day of public

thankfgiving. Many of the women in Nev England are

haadfome. Thofe, who have enjoyed the advantages of a

good education, and they are numerous, are genteel, eafy,

and agreeable in their manners, and are fprightly andfenfible

in their converfation. And it is a laudable practice among
the females to rccuftom themfelves at an early period to the

management of dometlic concerns with neatnefs and econo-

my. Employment at the needle, in cookery, and at the

fpinning-wheel, is honourable. The women in country

towns manufacture the greater part of the clothing of their

families. Their linen and woollen cloths are ftrong and

decent. Among the amufements of the people of New
England is dancing, of which the young people of both

fexes are extremely fond. The athletic and healthy di-

verfions of cricket, foot-ball, quoits, wreftling, jumping,

hopping, foot-races, and prifon-bars, are univerfally prac-

tifed in the country, and fome of them in the moft populous

places, and by people of ahrv>(t all ranks. Of the religion

of the New Englanders, and of the pvovilion that is made for

the fupport of it, we (hall have occafion to fpeak under the

article United Statfs, We (hall here merely obferve, that

•the conftitution of thefe ftates provides againft the making

of any law refpefting an eltablifhment of religion, or prohi-

biting the free exercife of it. And in the conftitution of

the refpc&ive ftates, religious liberty is a fundamental prin-

ciple. Without the aid of civil power, religion is left to be

fupported by its own evidence, by the lives of its profef-

fors, and the almighty care of its divine author. Its

public teachers are maintained by an equal tax on pro-

perty, by pew-rents, monies at intereft, marriage and burial

fees, fmall glebes, land rents, and voluntary contributions.

Chriftians profefs their religion under various forms, and

with different ideas of its doctrines, ordinances, and precepts.

^Accordingly the fects of Chriftians are very numerous and

various. Of thefe fects, thofe that arc called Congregation,

alifts are the moft numerous. In New England there are

about I 200 congregations of this denomination. Next to

tii fe in refpect of number are Prefbyterians. In New
England there are between 40 and 50 Proteftant epifcopal

churcl

New Engl: nd owes its firft fettlement to religious perfecu-

tion; and the inhabitant.; of this country are defcended from
thofe that were called 1'uritans in the mother-country. The
firft attempt to form a regular fettlem mt in this part of

America was at Sagahadock in 1607; but in the following

year, the whole number of thofe who furrived the winter

returned to England. The firft company, that laid the

foundation of the New England ftatr% planted themfel

at Plymouth, in November, 1620; though this appellation

was given to North Virginia by Capt. Smith in Auguft 1614.

The founders of Inc.- colony confuted of 101 perfons. Ini6e ,

the importation of fcttlers ceafed, in confequence of the

abatement of perfecution by the change °of affairs in Eng-
land. At this time the number of emigrants, who had tra-

verfed the feas in 29S veffels, from the commencement of
the colony, amounted to 21,200 men, women, and children,

forming, perhaps, about 4000 families. In 1 "jCo, the num-
ber of inhabitants in Maffacluiielts bay, New Hampfhire,

Connecticut, and Rhode ifland, amounted, probably, to half

a million. Morfe.

ENGLANTERIA, in Botany. See Eclanteria.
ENGLECHERIE, Engleschery, or Englefcbyre*

a term of great import among our anceftors, though now
obfolete ;

properly figuifying the quality of an Eng-
lishman.

If a man were privately flain or murdered, he was anci-

ently accounted francigena (which comprehended every

alien, cfpecially the Danes) till englecherie was proved, i. e.

till it was made to appear that he was an Englifhman. Brac-

ton, lib. iii.

The origin of the cuftom anciently fubfifting among the

Goths in Sweden and Denmark, was thus : king Canutus,

having conquered Eugland, at the requeft of his nobles,

fent back his army into Denmark, only referving a guard of

Danes for his perfon ; and made a law, that if any perfon

was murdered, he fhould be fuppofed to be a Dane, if he-

was not proved to be an Englishman by his parents or kin-

dred, and, in default of fuch proof, it the murderer was
unknown, or had made his efcape, ihe townfhip where the man
was flain fhould be charged to pay fixty-iix marks into the

exchequer : or if by reafon of the poverty of the townfhip,

that fum could not be railed from thence, it was to be paid

by the hundred. After this law, which was continued by
William the Conqueror, for the like fecurity to his own
Normans, whenever a murder was committed, it was ne-

ceffary to prove the party flain an Englifhman, that the pe-

nalty of fixty-fix marks might not be charged on the village.

The manner of proving the perfon killed to be an Englifh-

man was by two witneffes, who knew the father and mother,

before the coroner, ecc. This practice was abolrihed by
ftatute !4Edw. III. cap. 4. See Murder.
ENGLESQUEVILLE, in Geography, a fmall town of

France, in the department of the Lower Seine, 18 miles

S.W.of Arques. There are feveral fmall towns of the fame
name, in the department which comprifes the former province

of Normandy.
ENGLISH, in a g?neral fenfe, fomething that relates

to the country or people of England. Thus we fay, tire

Enghfh crown, Englith copperas, Engliih names, Englifh

money, Englifh meaiures, Engliih weights, &c. The fweat-

ing-iicknefs is called by foreigners fudor Angl'icanm, the

3 Englith
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Englifh fweat. (See Sudor-anclicus.) Dr. Cheync calls

the vapours the Englifh malady.

Enclish Borough. See Borough.
En (lish Cape, in Geography, a cape on the fouth coaft

of Newfoundland. N. hit. 46 4,'. W. long. 53° 29'.

English Cove, a harbour, or bay, on the coaft of Now
Ireland, about 3 or 4 miles from cape St. George.
Enoiish Drops, Gutta Anglican*. See Drop.
En'Cmsh Harbour, in Geography, one of the belt har-

bours in the ifland of Antigua, (itttated on the S.W., a

little to the E. of Falmouth harbour. It is well fortified,

and has a royal uaw-vard and arfenal, with conveniences

for careening (hips of war. N. lat. 17" 8' 25". W. long.

Ci°2 7
'

3o.
English Point, a caoe in the river St. Lawrence, on

the coaft of Canada. N. lat. 49'' 40'. W. long. 6t
J
45'.

English Reach, a reach in the II raits of Magellan, about

3 leagues broad, between cape Gallant and cape Holland.

English R-ad, a road in the ifland of Eooa, or Middle-

burgh, in the South Pacific ocean, having 25 fathoms water.

S.lat. 2i
:

2o'. W.long. 174-34'.
English School of Engraving. See Engraving.
English, or the English Tongue, the language fpoken

by the people of England ; and with lome variation, by
thole of Scotland, as well as part of Ireland, and the reft;

of the Britifh dominions.

The Englifh is of Gothic, or Teutonic extraction ; this

was the root or ftock upon which feveral other dialects have

been fjnee grafted, particularly the Latin and French. See

Teutonic, &c.
The language anciently fpoken in our ifland was the Bri-

tifh, or Welfh, which was common to the Britons and Gauls ;

and which ftill futffifts, in more or lefs parity, in the princi-

cipality of Wales, the iflands and Highlands of Scotland,

part of Ireland, and lome provinces of France, particularly

Bretagne, and very lately fublifted in the county of Corn-

wall. (See Cornish Language..) This language was the

Celtic or Gaelic, which is faid £0 be very copious and ex-

preffive, and is, probably, one of the moil ancient languages

in the world. It once obtained in molt of the weftern re-

gions of Europe : and now remains in the different dialects

of the Irifh, Welfh, and Erf?. See Celts.
As the Roman empire, extending itfelf towards the weftern

parts of Europe, under Julius Ccfar, Claudius, and Domi-
tian, came to take in Gaul and Britain, the Roman tongue

became propagated therewith ; all the edifts, kc. relating

to the public affairs, being defignedly wrote in that language.

The Latin, however, it is certain, never got fo much
ground, or prevailed fo far in England, as in Lombardy,
.Spain, and the Gauls; partly on account of its great dif-

tance from Rome, and the fmall refort of Romans hither
;

and partly, becaufe the entire reduction of the kingdom
was not effected till fo late as the reign of Claudius, when
the empire was on the declining hand, and the new pro-

vince was forced to be foon deferted by its conquerors,

called to defend their territories nearer home.

Britain, thus left naked, became an eafy prey to the

I i, or Anglo-Saxons, a (trolling nation, from Jutland and

Norway, who took an eafy poffefTton thereof about the year

450, much about the time that the Franks, another German
nation, entered Gaul. The Gauls and Franks, it feems, at

•
!i came to terms ; found means to unite into one nation ;

and thus, the ancient Gaulifh, with its mixture of Latin,

continued the prevailing tongue, only farther intermixed

with the Fraucic or lingua Franca of the new inmates; but

ong were more conftant, and determined abfolutely

fofe any fuch coalition : they had embraced Chriflianity,

Auguftine being fent from Rome to convert them abo,.-

year c-q, and their competitors were heathen? ; rather than

admit of fuch an union, they therefore chofe to be fhut up,

with their language, in the mountainous parts of Cambria
or Wales.

The Englifh Saxons, thus left abfolute lords, changed
every thing ; their own language, a dialect of the Gothic or

Teutonic, and altogether diftinct from the Celtic, was now
fully eftablilhed, and laid the foundation of the prefent

Englifh tongue : and the very name of the country w?s
henceforth to be Anglo-Saxon. (See Anglo-Saxon.)
The new language remained, in good meafure, pure and
unmixed, till the Norman invalion ; the attempts of the

Danes, and the neighbourhood ol the Britons, indeed,

wrought fome lefTer innovations therein ; but, in the main
it preferred itfelf ; for, as to the Danes, their language was,

probably, from the fame root with the Saxon ; and it did

not long remain a diftinct tongue in any part of England,
but was blended with the Anglo-Saxon, and formed a

particular dialect of that langurge.

This Dano-Saxonic dialect was principally fpoken in the
kingdom of Northumberland, where the Danes chiefly pre-

vailed: that theAnglo-Saxon language was fpoken in the S. E.
parts of Scotland at this time is undeniable. When Edgar the

Peaceable, king of England, yielded Lothian to Kenneth II.

king of Scotland, A.D.975, it was on thele exprefs con-

ditions ; that the people of that country fhould ftill be called

Englifhmen, be governed by the Englifh laws, and be al-

lowed to fpeak the Enijlifh language.r 000
Edward the Confeffor, however, who had lived long in

France, might poffibly bring in a little mixture of the
dialect of that country.

But William I. and his Normans, having got poffeffion of
England, an alteration was loon attempted : the coaqueft
was not complete, unlefs the Conqueror's language, the

French and Franco-Gallic, were introduced ; and accord-
ingly all his adts, diplomas, edicts, pleadings, and other
judicial matters, were written, &c. in that tongue.

But his attempts proved unfuccefsful; the number of Nor-
mans he brought over being very fmall in companion of the

Englifh, with whom they were incorporated, they loft or

forgot their own language, fooner than they could make
any change in the Englifh. This, however, did not hinder,

but, by the endeavours of the Conqueror, abundance of
French words, though many of them of Latin original,

crept into the Englifh ; and many Englifh words, by de-

grees, grew out of ufe. Hence it happened, that the

Englifh, which was fpoken afterwards, and continues to

be fpoken now, is a mixture of the ancient Saxon and this

Norman French, together with fuch new and foreign words
as commerce and learning have in the progrefs of time gra-

dually introduced. See Anglo-Saxon.
Upon the whole it appears, that the Teutonic dialect is

the bafis of our prefent tpeech. It In.s been imported among
us in three different forms, the Saxon, the Danifh, and the

Norman ; all which have mingled together in our language,

fo that it may be fuppofed to cxill in three different periods,

i'/?. . Anglo-Saxon, Dauifh-Sascon, and Norman-Saxon. The
fifrft begins with the Saxon invalion, the fecond with the
Danifh, and the third with the Norman. Some have made
the properly Englifh period to commence witk Edward I.,

towards the clew of the 13th century ; others have referred

it to the 14th century ; and others again have thought that

it ought rather to commence with Henry VIII. 3 as the
controversies of the Reformation were in fadt the caufc

which then aboliftied the Norman dialect of the court, and
introduced tlu- prefent common Englifh to our worflu'n aid
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to our literature. Many of our words are alfo plainly de-

rived from the Latin. But thefe were not introduced di-

reclly from the Latin ; whereas moil of them, probably, en-

tered into our tongue through the channel of that Norman
French, which William the Conqueror introduced. For,

as the Romans had long been in full poffeflion of Gaul, the

language fpoken in that country, when it was invaded by
the Franks and Norman?, was a fort of corrupted Latin,

mingled with Celtic, to which was given the name of Ro-
manfli ; and as the Franks and Normans did not, like the

Saxons in England, expel the inhabitants, but, after their

victories, mingled with them ; the language of the country

became a compound of the Teutonic dialeft imported by
thefe coiu]ueiars,and of the former corrupted Latin. Hence,
the French language has always continued to have a very

confiderable affinity with the Latin; and hence, a great

number of words of Latin origin, which were in ufe among
the Normans in France, were introduced into our tongue at

the conqueik : to which, indeed, many have been fince

added, direftly from the Latin, inconfequenceefthegreat
diftiiiion of Roman literature throughout all Europe. From
the influx of fo many (beams, or the junction of fo many
diffimilar parts, it naturally follows that the Englilh, like

every compounded language, mull neceffarily be fomewhat
irregular. We cannot expeft from it, fays Dr. Blair (Lec-
tures, &c. vol. i.) that correfpondence of parts, that com-
plete analogy in ftructure, which may be found in thole

iimpler languages, which have been formed in a manner with-

in themfelves, and built on one foundation. Hence, it has

but fmall remains of conjugation or decleniion ; and its

fyntax is narrow, as there are few marks in the words them-
felves that can mew their relation to each other, or, in the

grammatical ftyle, pciut out either their concordance, or

their government, in the fentence. Our words having been

brought to us from feveral different regions, ftraggle, if we
may fo fpeak, afunder from each other ; and do not coalefce

fo naturally in the ftrutture of a fentence, as the words in

the Greek and Roman tongues. But thefe difadvantages,

if they be fuch, of a compound language, are balanced by
other advantages that attend it ; particularly by the number
and variety of words with which fuch a language is likely

to be enriched.

As to the origin and etymology of many of our words,

Dr. Wallis lays it down, that fuch words of German ori-

ginal as we have, in common with the French, are to be

reckoned as our own, rather than as words borrowed from
them ; and that the old Gaulifh words, common to the

French and the Welfh, which are found in our language, have
been likewife taken from the Welfh, rather than from the

French. Hence, alfo, the fame author accounts why the

names of the divers forts of cattle are Saxon ; as ox, cow,
calf, fheep, hog, boar, deer, &c. and yet that their flefh,

when prepared for food, is French ; as beef, veal, mutton,
pork, brawn, venifon, &c. the Norman foldiers not con-

cerning themfelves with pallures, parks, and the like places,

where fuch creatures are fed and kept, fo much as with

markets, kitchens, feafts, and entertainments, where the

food was either prepared, fold, or eaten.

Under Henry II., Dr. Swift obferves, the French made
a ftill greater progrefs ; becaufe of the large territories he

poffeiTed on that continent, both from his father and his wife,

which occafioned frequent journies thither, with numerous
retinues, &c. And for fome centuries after, there was a

conftant intercourfe between France and England, by the

dominions we polTeffed there, and the conquefts we made ;

fo that the language, two or three hundred years ago, feems

to have had much more French than at prefent.

Befides this alteration from the conquerors, the language
in procefs of time underwent feveral others ; and at length

came to have numerous words and phrafes of foreign dialects

ingrafted into it, in lieu of the ancient Saxon ; particularly,

by means of negociations and commerce with other nations ;

by the marriages of royal families ; by the affectation of
manv writers, in mod ages, who are fond of coining new
words, and altering the ufual forms of fpeech, for the

greater delicacy ; and, by the neceflity of framing or bor-

rowing new words, according as new things and invention*

turn up : and by fuch means was the old Anglo-Saxon
converted into the prefent Englifh tongue. See Anglo-
Saxon.
Having traced the rife and progrefs of our language hif-

torically, we think it may be no incurious amufement to

reprefent by actual examples the feveral fuccefCve change*
and (lages it has paffed through, to arrive at its prefent per-

fection : in order to which, we (hall make ufe of the col-

lections of the ingenious Mr. Greenwood.
From the Saxon invafion, we have no memorial extant

of the language for 250 years : the oldeft Saxon writing in

being is a glofs on the evangelifts, written in the year 700,.

by Eadfride, bifhop of Holy I (land ; in which the three

iirll articles of the Lord's Prayer run thus :

" Uren Fader thic aith in heofnas, fie gehalgud thin

noma, to cymeth thin rye. Sic thin willa fue is in heofnas,.

and in eortho," Sec. See Anclo-Saxon.
Two hundred years after, in the year 900, the fame was

rendered thus

:

" Thu ure Fader the eart on heofinum, fi thin nama
gehalgod ; cum thin ric. Si thin willa on eorthan fwa, fwa

on heofinum."

In the following age it was turned thus in the Saxon
Homilies, faid to be tranflated by king Alfred :

" Fa:der ure thu the earth on heofenum, fi thin r.ama

gehalgod, to be cume thin rice, gewurthe thin willa on
eoarthan fwa, fwa on heofnum," &c.

About the year 1160, under Henry II., near which
period the Saxon began to affume a form in which the

beginning of the prefent Englifh may be difcovered ; it was
thus rendered by pope Adrian, an Englifhman, in rhyme :

" Ure Fader in heaven rich,

Thy name be hayled ever lich,

Thou bring us thy michell bliffe :

Als hit in heaven y-dce

Evar in yearth beene it alfo," &c.

About 100 years after, in the time of Henry III., it was
tranflated thus

:

" Fadir that art in heaven bliffe,

Thin helge nam it wurth the blifs,

Cumen & mot thy kingdom,
Thin holy will be it all don,

In heaven and in erdh alfo," &c.
Two hundred years after, under Henry VI., it was ren-

dered thus :

" Our Fadir that art in hevenes, halewid be the name,
thi kingdom come to thee, be thi will don in eerthe, as in

hevene."

Dr. Hickes furnifhes an extraordinary fpecimen of the

Engliih, as fpoken in the year 1385, in HsThefaur. Liter.

Septent. which we (hall the rather amufe the reader with,

as it is on this very fubjedi, the Englifh tongue ; and con-

tains not only the hiilory, but the reafon of the changes and
differences therein :

" As it is knowe how meny maner peple beeth in this

lond ; there beeth alfo fo many dyvers longages and tonges.

Nothelefs Walfche men and Scots that beeth nought medled
with
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with other nations, holdeth wcl nyh hir firft longage and

fpeche : but y it* the Scottes that were fomctimc confederat

and woncd with the Piiftes drawe fomewhat after hir fpeche
;

but the Flcmynges that woneth in the wefle fide of Wales,

haveth left her ftrange fpech, and fpeketh Sexonliche now.

Alfo Englifhe men, they had from the bygynnynge thre

maner fpeche ; nortlieme, fowtherne, and middel fpeche in

the middel of the londe, as they come of three maner of

peple of Germania : nothelefs by commyxtion and mtllynge

firft with Danes, and afterwards with Normans, in meny
the contrary longage is apayred [corrupted. ~j This ap-

payiynge of the burtho of the tunge is bycaufe of tweie

thynges, oon is for filiildren in fcole agenft the ufage and
maner of all other nations, beeth compelled for to leve hire

own longage, and for to conftrue hir leflbns and here thynges

in French, and fo they haveth fethe Normans come firft

into Engelond. Alfo gentlemen children beeth taught to

fpeke Frenfche from the tyme that they beeth rokked in

here cradel, and kunneth fpeke and play with a childes

broche ; and uplondiffche men will linke hymfelf to gentil-

men, and fondeth with great befyneffe for to fpeake Frenfche

to be told of. Hit feemeth a greet wonder how Englifche

men and her own longage and tonge, is fo dyverfe of fown
in this oon ilond ; and the longage of Normandie is comlynge
of another lond, and hath oon manner toun amonge alle men
that fpeketh hit arigt in Engelond. Alfo of the forefaid

Saxon tonge that is deled [divided] a three, and is abide

fcarceliche with few uplondiffche men, is greet wonder.
For men of the eft, with men of the weft, is, as it were,

under the fame partie of hevene acordeth more in fownygne
of fpeech, than men of the north, with men of the fouth.

Therefore it is that Mercii, that beeth men of myddel
Engelond, as it were parteners of the endes, underftondeth

bettre the fide longages northerne and foutherne, than

northerne and foutherne underftondeth either other. All

the longage of the Northumbers, and fpecialliche at York,
is fo fcharp, flitting and frotynge, and unfehape, that we
foutherne men may that longage unnethe underftonde. I

trow that that is by caufe that they beeth nyh to ftrange

men and nations, that fpeketh ftrongliche, and alfo bycaufe

that the kinges of Engelond wonneth alwey fer from that

cuntry," &c.

The firft of our authors, who can properly be faid to

have written Englifh, was fir John Gower, who, in his

Gonfeffion of a Lover, calls Chaucer his difciple.

How the Englifh flood about the year 1400, may be feen

in Chaucer, who refined and improved it very confiderably ;

though he is charged with the affetlation of mixing too

many French and Latin words with his Englifh, and by
that means, with, too much altering and corrupting the

primitive language.

In the year 1537, the Lord's Prayer was printed accord-

ing to the following verfion :

" O oure Father which arte in heven, halowed be thy

name : let thy kingdome come, thy will be fulfiled as well

in erth as it is in heven," &c.
Where the reader will obferve the diftion almoft brought

to the prefent ftandard ; the variations being principally in

the orthography. See an hiftorical view of the progrefs of

the Englilh language, with fpecimens at different periods,

from the age of Alfred to that of Elizabeth, in the Intro-

duction to Dr. Johnfon's Englifh Dictionary, vol. i. fol."

Spencer, who lived in the fame age, contributed not a

little to the improvement and refining of the tongue : he

threw afide abundance of the outlaudifh ornaments, and
wrote a purer Englilh, yet with more elegance and variety

than had been known before. He was fucceeded by

Shakefpeare, Ben, Johnfon, lord Bacon, Milton, Cowlev,
Waller, Tillotfon, Dryden, Addifon, and Pope, &c.
whofe works are in every body's hands ; and by whom the
language has been tianfmitted to us under all its prefent ad-
vantages.

The perfections afcribed to the Englifh, and alfo in a
degree fuperior to any of the modern tongues, are, 1. That
it is very ltrong and fignificant ; to which our finely com-
pounded words, formed on the model of the Greeks, do
not a little contribute.

This may alfo be partly afcribed to the national character

of the people who fpeak it, from which language is apt to

receive its predominant tindture. Thus, the gravity and
thoughtfulnefs, as well as the ftrength and energy, of the

Englifh, and alfo the gaiety and vivacity of the French, are

fufftciently imprefTed on their native tongues. However,
though the Englifh language poffeffes diftinguifhing ftrength

and energy, it is naturally prolix, on account of the great

number of particles and auxiliary verbs, which in the life of
it we are obliged conftantly to employ ; and this prolixity

murt, in fome degree, enfeeble it. We feldom can exprefs

fo much by one word as was done by the verbs, and by the

nouns, in the Greek and Roman languages. Our ftvle is.

lefs compaft ; our conceptions being fpread out among
more words, and fplit, as it were, into more pans, make a
fainter impreffion when we utter them. NoUvithlianriing

this defeft, as our language abounds in terms for expreffing

all the ftrong emotions of the mind, and we have the liberty,

in a greater degree than moft nations, of compounding
words, it may be efteemed to poffefs confiderable force of
expreflion ; more efpecially when we compare it with the

other modern tongues, though much below, the ancient.

The ftyle of Milton alone, both in poetry and profe, affords

fufficient evidence, that the Englifh tongue is far from being
deftitute of nerves and energy.

2. The Englifh language is copious } of which Mr.
Greenwood gives us inftances in the word {hiking ; which.-

we have above thirty different fynonymous expreifions for j

as tofmite, bang, beat, baft, buffet, cuff, hit, thump, thivack*

Jlap, rap, tap, hick, fpurn, box, yerke, pummel, punch, &c.
and the word anger, for which he enumerates above forty.

So we fay to feeth or boil flefh, Jle-iu prunes, poche eggs,

coddle apples, bake bread ; for which exprefCons, to feeth,

Jleiu, poche, coddle, and bake, the Latins, with all the

boalled copia of the tongue, have only one word, coquere ;

and the French, as much as they abound with terms of
cookery, not many more ; the word cuire ferving indiffer-

ently for feething, boiling, baking, Jleiving, and codling.

Indeed, few languages are more copious than the Englifh,

In all grave fubjefts eipecially, hiftorical, critical, political,

and moral, no writer can juftly complain of Ehe barrennefs

of our tongue. We are alfo rich in the language of poetry.

Our poetical ftyle differs widely from profe, not in point of

numbers only, but in the very words themfelves ; which
fhews what a ftock and compafs of words we may feleft and
employ, fuited to different occafions. In this refpedl we
are infinitely fuperior to the French, whofe poetical lan-

guage, if it were not dillinguifhed by rhyme, would not be
known to differ from their ordinary profe. It is. chiefly,

however, on grave fubje&s, and with refpeit to the ftronger

emotions of the mind, that our language difplays its power
of expreffion. But, in defcribing the more delicate fenti-

ments and emotions, our tongue is not fo fertile ; and we
mult acknowledge its inferiority to the French. This is,

perhaps, the happieft language for converfation in the

known world ; but, on the higher fubjedts of corapoiition,

it is much excelled by the Englifh..

3- The
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j. The j-1 i^lifK language is not dcftltutc of flexibility,

. power ot' accommodation to different ftyles and man-

to be either grave and ftrong, oreafy and flowing,

or tender and gentle, or pompous nt, as an

author's, or occafions require, u a quality of

great importance both in fpcaking and writing. This pro-

ms to depend upon i

copi art arrangements of which its

words ai and the variety and beauty ot the

' of thofe words, fo a^ to correfpond to many different

fubjects. The Greek pofTeiTed this property in a i

!;i wr.;, in t!iis refpect, inferior to

it ; and among the modern tongues, the Italian poi

ihility in a greater degree than the French ; and thi

our I lefs of it than the Italian, it p
of this quality. If any one will co

' which appears in fome of OUI

• difference of manner, forinllance, which is marked

by the ftyle of lord Shaftcfbury, and that of dean Swift

;

ill perceive, in our tongue, fuch a circle of expreffion,

tacit a power of accommodation to the different tai'te of

writers, ai> redounds not a little to its honour.

4. Some have challenged to the Engliih language the

praifc of being ruufical and harmonious ; and in th:s rei

Mr. Dennis makes 110 fcruple to affevt it fuperior even t.

French. This, which fome may think ftrange. he pr

hence, that we have blank verfe which is harmonious by

11, ere force of numbers and quantity ; whereas the French

have long ago defifted from all pretentions to poetical num-
bers, without the affitlance of rhyme.

It may be added on this laft head, from, Mr. Welftead,

that the Engliih has many meafures, the iambic and tro-

chee, for inftance, in common with the Greek and Latin ;

an advantage arifing from the variation of the accent ; and

that rhyme is peculiarly natural to it, varying itlelf to the

ear with exceffive fweetnefs ; not to mention the csefuras,

paufes, traitfpofitioue, and numberlefs other graces, which

the Engliih verification is capable of, probably beyond

every other living language.

The Engliih has, indeed, been reproached on account of

its deficiency in harmony of found ; but the charge has been

extended too far. The melody of our verification, and the

power which our language poffeffes of fupportiug poetical

numbers, without any afiiilance from rhyme, afford fuffi-

cient proof that our language is far from being unmufical.

Next to the Italian, our verfe is the moll diverfified and

harmonious of any of the modern dialects ; and far exceeds

the French in variety, fweetnefs, and melody. Mr.
Sheridan has (hewn, in his Lectures, that we abound more

in vowel and diphthong founds than moll languages ; and

thefe, too, fo divided into long and (hort, as to afford a

proper diverfity in the quantity of our fyllables. Our con-

sonants, he oblerves, though they appear crovvded to the

eye on paper, often form combinations not difagreeable to

the ear in pronouncing ; and, in particular, the objection

which has been made to the frequent recurrence of the

hiffmg confonant s in our language is unjuft and ill-founded :

for this letter frequently lofes the luffing found, efpccially

in the final fyllables, and is transformed into a z, affording

a found on which the ear can reft with pleafure. After all,

it mull be allowed, that ftreugth and expreffivenefs, more
than grace and melody, are the dillinguifhing properties of

the Englifh tongue. It is a remarkable peculiarity of Eng-
liih pronunciation, that the accent is thrown farther back,

or nearer the beginning of a word, than is done by any
other nation ; and the general effeft of this practice of haf-

ening the accent is to give a brifk and a fpirited, but at

the fame time a rapid and hi rried, and not very miifical,

tone to the whole pronunciat' jn of a pc<

c. The Englifii tongue is, without doubt, the moft

fimp'.e in its form and conftruction of all the European dia-

. It is free from all intricacy • I (ions,

moods, and tenfes. The words are fubje.-t to fewer varia-

tions from their original form than other lan-

guage. Its fubftantives have nodi '.;-, ex-

cept whit nature has made, and but one variation in cafe.

.ives admit of no change at all, except what ex-

preffes the degree of companToi. I'.s verbs, inftead of

running through all the varieties of ancient conjugation,

fuffer no.more than four 1 .on. By
the help of a few prept -, all the

purpofes of fignificancy in meaning are ai d; while

the words commonly preferve their form unchanged ;

which ilruchire, the 1 point of

ice, brevity, and force, contributes to facility. How-
, billiop Lowth has obferved in the Preface to his

Grammar, that the Gmplicity and facility of our language

occaiion its being frequently written and fpoken with lefs

accuracy. See Grammar, Language, Style, Syn-

Some object to the pnglifh, that it confifts too much of

monofyllables: ; which others reprclent as an excellence, bc-

caufe it argues a greater antiquity, if what Salmafius la; s

be true : Certtim qnippe eft, li.iguas otnncs, que ir.or.oiy!-

labis conftaut, ceteris effe antiquiores ;" he adds, that ti :

" ancient Greek abounded herein, as appears from the

ancient poets, and fuch as affected antiquity." Do Re
Hellenift.

But we have a farther advantage from our monofyllables,

viz. " concifenefs ;" as we are hereby enabled to exprefs

more matter in the fame compafs of letters than any other

modern tongue. The only thing we fuffer by it, is, fome-

thing in point of foftnefs and numbers ; and yet we have

verfes compofed wholly of monofyllables, that do not wait

harmony ; as that of Creech,

" Xor could the world have borne fo fierce a flame."

Others object to our language, that it does not equal the

foftnefs, the delicacy,' of the more fouthern languages, of

France, Spain, and Italy. It feems to retain fomewhat of

the Gothic roughnefs of the people who framed and intro-

duced it ; the foil and climate it was planted in, not tending

much to mellow and refine it.

To this purpofe does Dr. Swift fpeak, who accounts for

the effect hence, that the Latin tongue was never in its

purity in our ifland ; and befides, it was removed, in its

imperfect ftate, before it could have time to incorporate

with the language of the country, and fubdue and foften it,

as it did in the other provinces of France and Spain, &c.
But it is to be obferved, that, upon the whole, this, fup-

poling it true, does not lie as an objection againft the lan-

guage, but the people : our manners are alfo lefs polifhed

than fome of our neighbours ; we are not yet arrived at that

pitch of moleffe, of delicateffe, of foupleffe, which we cen-

fureinthem; and it is but juft our language correfpor.d

with the reft of our character.

Mr. Welftead is of opinion, that the Englifh language is

not capable of a much greater perfection than it has already

attained. We have trafficked, he obferves, with every

country for the enriching of it ; the ancients and moderns
have both contributed to give it fplendour and mag-
nificence ; the faireft cvons that could be had from tlie

gardens of France and Italy, have been grafted on our old

itocks, to refine the favagenefs of the breed ; we have laid

afide
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afide mod of our haifh, antique words, and retained few

hut thofe of good and found energy : the molt beautiful

polifli is at length given to our tongue that it will bear, with-

out dcllroyitig and altering the very bafis and ground work
ol it ; its Teutonic mil is worn away, and little or nothing

is wanting either of copioufnefs or harmony. He goes on

to argue the maturity and perfection of the Englifh, from

another very extrinfic principle, viz. by comparing t!ie

time and circumilancea of the improvements made fince

the fr.lt refiners ot it ; with thofe of the Greek, Latin,

French, and other tongues that confeffedly have rifen to

their height.

Every civilized nation, that author thinks, has its claffical

age ; and he fuggefts, that the Englilh are not far from it.

So that what remains to be done for the Englilh tongue,

fhould not be to advance, but to fix it where it is, and pre-

vent its declining. There is, in effect, a point of perfection,

which when a language has once arrived at, it cannot exceed,

though it may degenerate from it ; and thus it happened to

the two finell languages that the world has known.
It may feem odd to talk of fixing fo unliable a thing as

language : the Greek liturgies of St. Eafil, and St. Chry-
foltom, (till ufed in that church, the one for folemn, the

other for common days, have been a long time unintelli-

gible to the people ; lo much has the vulgar Greek degene-

rated from its original purity ! Polybius teftilies, that the ar-

ticles of truce between the Romans and Carthaginians could

fcarcelybe underltood bythe moil learned Roman antiquaries,

three hundred and fifty years after the time in which they

were made. In effect, from the days of Romulus to thofe

of Julius Ca:far, the Latin was perpetually changing ; and

what was written three hundred years before Tully, was as

unintelligible in his time as the Englilh and French of the

fame period are now ; and thele two have changed as much
fince William the Conqueror, in about eight hundred

y
Tears,

as the Latin appears to have done in a like term.

Whether our language will decline as fall as the Roman
did, may admit of fome doubt; there being many circum-

flances in the affairs of the nation, which contributed to

that fpeedy corruption, that may not, in all probability, find

place among us. The French for about two centuries pall,

has been polifhing as much as it will bear ; and it appears

to be now declining, by the natural inconitancy of that peo-

ple, and the affectation of fome late authors, to introduce

cant words, which is the moll ruinous corruption in any

language. But without fome fuch conlideration there does

not feem any abfolute neceffity, \v"hy a language lhould be

perpetually changing.

We fii.d examples to the contrary: from Homer to Phi-

tarch, are above a thoufand years; and fo long, at leall, Dr.

Swift thinks, we may allow the purity of the Greek ; the

Grecians fpicad their colonies round alt the coafls and iflands

of A fia Minor, and the J i, where the language was

prel e for many ages after they theqjfelvea became

provinces to Rome, and were over-run by the barbarous na-

tions. The Chinefe have books in their language above

two thoufand years old; neither have the frequent conquefts

of the Tartars been able to alter it. And the German,
Spanifh, and Italian, have admitted few or no changes for

ages paft.

ich considerations, that author moved the then prime

mini fier, the earl of Oxford, to eflablifh a fociety, Ol academy ,

for the fettling, and afcertaining, the purity of our tongue ;

t'. fet a mark on the improprieties which cuflom has made
familiar, to throw out vicious phrafes and words, to correct

. •,, and p< rhaps retrieve fome others now grown obloktc,

and to adjull the orthography, pointing, &c.

Without Tome fuch means, he complains that the fame
any writer can expect will be lb fhort and fcanty, as by no

means to be a fuflicient motive to call iorth, and engage a

man to exert, his genius. Our language is chiefly confined

tothcfetvvo iflands ; and it is hard our authors' fame fhould

be limited in time a* well as place. Were it not for the

Bible and Common-Prayer, we fhould hardly have beet)

able ta understand anything written about two centuries

ago.

It is a melancholy reflection, that Petrarch flill fpeaks

good Italian; whereas Chaucer, who lived an hundred years

later, is not to be underltood by an Englifh reader with-

out a Saxon and French gloffary. And what fecurity has

Dryden himfelf, while things continue on their prefent foot-

ing, that he fhall not, in a like fpace of time, become as ob-

folete as Chaucer is ?

Grammars and dictionaries, with whatever care and judg-
ment they are compofed, will prove but a feeble flay to a

fleeting language, unlefs they have fome extraordinary fanc-

tion and authority. And, what is to be lamented, fuch

writings have contributed to the corruption almoft as much
as the perfection of our tongue.

Dr. Gill, Ben Johnfon, and Hexham, it is certain, by
forcing the Englifh tongue to the Latin method, have
clogged and perplexed it with abundance of ufelefs precepts

concerning cafes, genders, and declenfion of nouns, tenfes,

moods, and conjugations of verbs, and other things which
our language has nothing to do with. Nor have even Dr.
Wallis, Greenwood, &c. though fenfible of the fault in

thofe others, been able wholly to keep clear of it themfelves.

See Style.
English Town, in Geography, a fmall village in the

north-weftern part of Monmouth county, in New Jerfey,

on the road from Princeton to Shrewsbury ; 21 miles fiocv

the former, and fix W. of Monmouth court-houfe.

English Turn. See Detour lies slnglois.

ENGLSTAIN, a town of Germany, in the archduchy
of Auftria ; fix miles N.W. of Zwetl.

ENGONASIS,, Eyfom&ic, in djlronomy, Hercules ; one
of the northern coutlcllations. See Hercules.
ENGOUTED, in Falconry, is faid of a hawk's f. at hers,

when thev have black fpots in them.

ENGRAFTING. See Grafting.
ENGRAILED, or Incrailed, in Heraldry, (from

the French grele, hail) is when a thing is reprefented with

its edges ragged, or notched, femi-circularly, as if broken

by fomething falling on it. See Indented and Inucth .

Spelman exprefTes it in Latin by imbricalus ; others by
ingretliatus ; and others by /Iriatus.

ENGRAPPLE. This is a device in ufe principally in.

Naval IVarfare, where it is intended to retain an enemy's
vtfTcl in fome particular pufition, efpecially for the purpofe

of boarding'. When an opportunity may offer of grappling

ofii a fhip's bows, or Hern, fo as to allow raking her fore

and aft, the battle is ufually but of Ihort duration ; it being

almoll impoffible for a crew to (land to their guns while fub-

ject to fo dellructivea fire. Generally we find, that when a

commander is intent on boarding his opponent, he has his

yard-arms fupplied with fmall grapnails, which being low-

end down at pleafure, among the enemy's rigging, hook
therein, and thus prevent her from retiring to avoid the

lira. Sometimes poleB, having long barbs at then
ends, are tiled for the fame purpofe; thele are chiefly ma-
naged by the foieealUc-men, and have their butts lafhed to

the davit, or lo the cat-head. Whatever contrivance may
be in u(e for engrappling, it is expedient that the implement

be every where fuffieicntly folid or firm to retain its hold,

and
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and to refill the hatchet, otherwifc the enemy would fpeedily

cut them away : thus, all grap-nails fhould be fufpended by

means of chains, parted through blocks at the yard-arms ;

nor mould the tackle, by which they are acted upon, be

hauled tight until the points of the grap-nails maybe firmly

hooked among the (hrowd-hawfers, or fome fuch fubflan-

lial part of the enemy's rigging, which he could not, with

fafety to his mails or yards, cut away. Where it is prac-

ticable, a very ftrong chain Ihould be paffed round the whole

of the fhrowd-hawfers of that mad, refpeftively, oppofite

which the veflel is engrappled; or, if that be too hazardous,

the chain-plates may be fecured in a fimilar manner. It is

evident, that were the former to be all included, the enemy

mull cut away every fupport on that fide his maft, before he

could extricate himfelf ; in the latter inftance, as the chain-

plates are of iron, and very fubilantial, nothing but the

chain, whereby they are embraced, giving way, could afford

the means of fepavation.

Sometimes (hips become fortuitoufly engrappled, by the

flukes of their anchors hooking among the rigging of the

veffels oppofed to them : this, however, is feldom permanent

;

for as the engrappling arifes from accident, fo does a lift,

or heave of the fea, ordinarily fet the parties at liberty, either

by tearing away whatever hitches upon the fluke, or by

eaufing the latter to unhook itfelf. Where the fea runs

high, this is often the cafe ; expofing both veffels to the

mod imminent danger, and always caufmg eonfiderable da-

mage. Hence, it fhould ever be confidered by a commander,

how far the fafety of his fhip may become queflionable in the

attempt to approach his opponent, when there is much

fwell. The praftice of engrappling is, indeed, but rarely

reforted to in fhips of the line, or even by frigates ; but is

•-extremely common among privateers abounding in men, and

intent upon bringing an engagement to a very fpeedy iffue,

fo as to fave their hulls and rigging from fuch damages

as might compel them to feek a port wherein to re-fit.

ENGRAVER, one who praftifes the art of engrav-

ing. See Engraving.
Engraver's Act, the act for fecuring the copy-right

-of engraved prints. That engravers might enjoy the fair

advantages arifmg from the exercife of their own talents,

and that the public at large might in due time fucceed to

fuch advantages, an act of parliament was paffed in the 8th

year of Geo. II., " for the encouragement of the arts of

deligning, engraving, and etching hiflorical and other prints,

by vefling the properties thereof in the inventors and en-

gravers, during a time therein mentioned."

After thus vefling the property for the term tit fourteen

years, to commence from the day of publication, it enafts that

the name of the proprietor fhall be engraved on each plate ;

" and any printfeller, or other perfon, who mall engrave, etch,

or in any other manner copy, and fell, or caufe to be en-

graved, etched, or copied and fold, in the whole or in part

by varying, adding to or diminifhing from the main defign,

or fhall print, reprint, or import for fale any fuch print or

prints, " without the confent of the proprietor firft had and

obtained in writing," iigned bv him in the prefence of two

credible witneffes, or knowing the fame to be fo printed,

&c. without confent of the proprietor, fhall publifh, fell, or

expofe to fale, then fuch offender " fhall forfeit the plate or

plates" on which fuch print or prints are or fnall be copied,

and all and every fheet or fheets (being part of or whereon

fuch print or prints are or (hall be fo copied or printed)

f to the proprietor or proprietors of fuch original print or

prints," who fhall forthwith deftroy the fame. And fur-

ther, that every fuch offender fhall forfeit five (hillings for

every print which fhall be found in his cuftody, either
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printed and publifhed, or expofed to fale ; one moiety t»

the king and the other to the informer.

—

Note, Thefe pe-

nalties do not extend to purchafers of plates from the origi-

nal proprietors (f. 2.) : and aftions for offending againft

thi.s aft mull be brought within three months (f. 3.)
The aft of 7 Geo. III. c. 38. after reciting that the pre-

ceding aft had been found ineffeftual, enafts, that the original

inventors, designers, or engravers of any print, " map, chart,

or plan, or any other print whatfoever," taken from any
pifture, drawing, or fculpture, are entitled to the benefit

and proteftion of the recited and prefent afts ; and by
(fcft. 7,) extends the rights intended to be fecured by thil

and the former aft to the term of twenty-eight years.

A fubfequent aft (pafled in the 17th of Geo. III.)

ftates, that the former afts have not anfwered the pur-

pofes for which they were intended, and that it is ne-

cellary for the encouragement of artills, that further pro-

vifions (hall be made. It therefore enafts, that if any en-

graver, etcher, printfeller, or other perfon, fhall, within the

time limited by the aforefaid afts, engrave or etch, or

caufe, or procure to be engraved or etched, or worked, in

" mezzotinto, or chiaro-feuro, or otherwife," copy ; or

who (hall print, re-print, or import for fale, any copy of any
hiilorical print, or any portrait, converfation, landfcape, or

architecture, map, chart, or plan, or any other print what-

foever, which hath, or have been, or (hall be engraved,

etched, drawn, or defigned " in any part of Great Britain,"

without the exprefs confent of the proprietors firft had and
obtained in writing, then every inch proprietor (hall and may
in a fpecial aftion on the cale to be brought againft the of-

fending party, recoverfuch damages as a jury on the trial of

fuch aftion, upon the execution of a writ of enquiry thereon,

" fhall give or affefs," together with " double cofts of

fait."
_

-

The following are the mofl important cafes which have

fubfequently occurred, and which are introduced to fliew

the legal conflruftion which has been put upon the afore-

faid aft of parliament, by magiftrates of high authority.

In the fittings after Hilary term, 25 Geo. III. before

lord chiefjuftice Mansfield, Sayer brought an aftion againft

Moore for pirating fea charts. The charts which had been

copied were four in number, which Moore had made into one

large map. It appeared in evidence that the defendant had
taken the body of his publication from that of the plaintiff ;

and that the plaintiff had originally been at great expence
in procuring materials for thefe maps ; but it was alfo

proved that the defendant had made many material altera-

tions and improvements thereupon. Lord Mansfield's ad-

drefs to the jury upon this occafion is remarkable and im-

portant. " The rule of decifion in this cafe, he obferved,

is a matter of great confequence to the country : in deciding

it we mull take care to guard againft two extremes equally

prejudicial ; the one, that men of ability who have employed
their time for the fervice of the community, may not be de-

prived of their jufl merits, and the reward of their ingenuity

and labour ; the other, that the world may not be deprived

of improvement, nor the progrefs of the arts be retarded :

the aft that fecures copy-right to authors, guards againft

the p racy of the words and fentiments ; but it does not

prohibit writing upon the fame fubjeft, as in the cafes of
hiftories and dictionaries : in the firft a man may give a rela-

tion of the fame faft, and in the lame order of time ; in the

latter an interpretation is given of the identical words : in

all thefe cafes, the queftion of faft to come before a jury, is

whether the alteration be colourable or not ; there muff be
fuch a fimilitude as to make it probable and reafonable to

fuppofe that one is a tranfeript of the other ; fo in the cafe

of
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of prints, no doubt different men may take different engrav-

ings from the fame picture. The fame principle holds with

.regard to charts : whoever has it in his intention to publilh

a chart, may take advantage of all prior publications ; there

is no monopoly of the iubject here, any more than in the

other iuftances, but upon any qucftion of this nature the

jt«y will decide whether it be a fervile imitation or not. If

an erroneous chart be made, God forbid it mould not be cor-

rected, fince it thereby becomes more ferviceable and ufeful

for the purpoics to which it is applied : but here you are told

that there are various and very material alterations: the de-

fendant therefore has been correcting errors, and not fervilely

copying. If you think fo, you will find for the defendant
;

if you think it a mere fervile imitation, and pirated from
the other, you will find for the plaintiff." [Verdict for

defendant.] No action therefore lies in future for publithiug

fea charts on an improved and more ufeful principle, even

though many of the lines (hould be copied from older

charts.

In Eaflcr term, 10 Geo. III. Wil. 60. Sayer loll his

action againft Dicey for copying and le'ling a print, becaufe

though the year of our Lord, wherein the original plate was
publilhed was engraved thereon, the day of the month was
not.

In Michaelmas term, 33 Geo. III. 5 T. R. 41 . an action

was brought againft Symonds and others, for pirating a

portrait of the countefs of Huntingdon. Bowyer was the

original proprietor, and had afligned his right through Fitt-

ler to Thompfon, by whom the action was maintained. On
becoming poffeffed of the plate, Thompfon had inferted his

own name in the infeription inftead of Bowyer's, " preferv-

'ng»the original date" of 26th day of Auguft, 1790; but

the objection ftarted on this ground was over-ruled by the

court, and the plaintiff obtained a verdict and 10/. damages.

ENGRAVING, English, Origin and Progrefs of.

In England, the art of engraving has gradually arifen from its

rude mechanical practice by our Britifh anceftors. It may
be faid to be indigenous to our foil. Roman and Saxon im-

provements have from time to time been engrafted ; and

more recently, moots from the engraving of Germany, Italy,

and France, have alfo been engrafted by the enterprize of

individuals, not by the wifdom or authority of the ftate, on

the original (lock. It will probably excite the furprife of

pofterity, that this art has hitherto been cultivated, (if fuch

might be called cultivation, ) in Great Britain in no other way,
though Great Britain be the chofen feat of modern com-
merce ; and engraving, being in its nature the mod commercial

of thofe arts which adminifier to calm and elegant enjoy-

ment, affords the moft efficient means of diffufing through

the world a jufl and general tafte in the fine arts, and, con-

fequently, in thofe numerous branches of manufacture

which are derived from, and fuftained by, thofe arts.

That it was rudely practifed in this ifland from a very

early period, may be feen by the remains of inflruments of

war, and other antiquities which have been found in the

Celtic and Saxon tumuli: thefe, as is obferved by that intel-

ligent artift and antiquary, the late Mr. Strutt, frequently

bear marks of the graver, or of fome tool which cannot have

been very diffimilar ; and the numerous coins of Cunobelin

mud fatisfy every inquirer of the early Britilh exiftence of

this fpecies of engraving, an art which was probably intro-

duced from Rome during the reign of that prince.

The art of die-engraving could not have exifled alone ; it

implies the exiftence of other modes of ingenuity ; and, with

the ufe of money, mult have fpread the ameliorating influence

of art. But all rifing ingenuity, and even this mode of

engraving, appears to have funk under the Roman and

Vol. XIII.

Danifli ravages, which foon fuccecded. Excepting thefe

coins, thofe of Caraufius, and a few others of lefs certain

date, and the war implements mentioned above, faint indeed

are the traces of Britifh engraving, until the time of Alfred
the Great.

" Under the protection of that excellent monarch," fays

Strutt, "the arts begun to manifeft themfelves in a fuperior

degree. He not only encouraged fuch artiils as were in

England at the time, but invited others from abroad ; and
the works of the Anglo-Saxon goldfmiths, who were the

principal engravers of that day, were held in the higheft

efteem upon the continent as well as in their native coun-
try. The cafkets which they made for the prefervation of

the relics of faints, and other pious purpofes, were orna-

mented with precious ilones and engravings in fo excellent

a ftyle, as to excite the admiration of all tvho faiu them."
Wonder is the concomitant of ignorance. There is, however,

yet preferved in the Mufeum at Oxford a very valuable

jewel of gold, adorned with enamelling, and a kind of filla-

gree work, in the midft of which is feen the half figure of

a man, which is iuppoled by Hickes and Wooton to repre-

fent Jefus Chrifl, and conjectured by Strutt to be rather

intended for St. Cuthbert. The back of this curious remnant

of antiquity is ornamented with engraved foliage and flowers.

From the unqueilionable teflimony of its own legend, this

jewel is known to have been made at the command of Alfred

the Great, and was one of the very few articles he could

have carried with him when he retreated to the ifle of
Athelney ; where it has fince been found.

Archbifhop Dunftan is faid to have worked in the precious

metals, frequently adorning his works with images and
letters which he engraved thereon. Oibern (his biographer)

calls him the firft of engravers ; but it has been emphatically

obferved, that he who could add the title of Saint to the

name of Dunftan, would not hefitate to call him a Raphael
in painting, or an Audran in engraving ; and the fpecimen

of his drawing, which'is dill preferved in the Bodleian library,

leaves us little to regret in the entire lofs of his en-

gravings.

The engraving of Dunflan and his contemporary wort-
men, was doubtlefs the degenerate iffue of the art which the

patronage of Alfred had called forth. In the tempeft of

war, and the night of ignorance and fuperftition that fuc-

ceeded, fcarcely a glimmering of its light was feen. The
mingled work of the engraver, chafer, enameller, and gold-

fmith, which is feen in Alfred's jewel, entirely difappeared,

but die-engraving, as it afforded the means of iffuing money,
became to the Anglo-Saxon princes an art of neceffity, be-

caufe infeparable from the exilling fyftem of government and
polity ; and hence, while other arts pined and perifhed, it

was enabled to furvive the inclemency of thole barbarous

ages, and to preferve and tranfmit to better times the art

of the engraver.

Laws of Athelftan and Canute, appointing the number
of minters who (hall refide in their principal towns, and for

the punifliment of thofe who (hall dare to adulterate the

coinage of the realm, are flill extant, and may be read in

Thwaite's obfervations on Anglo-Saxon and Anglo-Danifh
Coins.

It may be prefumed, that the art of (lie-engraving, and the

weak tenures by which landed property was previoufly held,

gave rife to the engraving and the ufe of feals. Before

their introduction, Ingulphus exprefsly fays, that lands

were fometimes difpofed of by word of mouth ; fometimes

by laying a turfof the land granted with religious folemnity

on the holy altar; and in other inllances the- lord gave to

the tenant a fword, bow, helmet, arrow, or drinking-horn
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to certify the transfer ; a drinking-horn ia mentioned by

Lewis as being in the poffeffion of a Mr. Pyffey oi Berkshire,

on which was engraven, "
I king Kuoute (Canute) have

give, i thee this horn to hold thy land by."

In corroboration of the idea that the i.umifmatic prucefs

fuggefted both the I I
engraving and of K/farg feals,

we may mention that the matrices of ancient Eng!ilh feals,

of which fome few are yet remaining, are formed with the

fame kind of cutting and punching implements which were

ufed by the die-engiaver ; they were of brafs, as were pro-

bably the dies of that period, and from that time to the

prelcnt, metal feals have continued to be executed with the

fame implements ufeo in the fame manner, or with no other

variations than have been produced by the gradual improve-

ment of fociety operating on the peculiarities of individual

talent: alfo (fee Seal-engraving,) that they were at firft

impreffedas money is coined, namely, by a forcible blow, and

that lead received the impreffion ; and from the teitimony of

Ingulphus it further appears, that feals were by no means

common in England before his time ; he fays that, " the

Normans, difliking the Enghfh manner of ratifying their

chirographs (or charters), ordered them to be confirmed by

impreflions on wax from the fpecial feals of the parties con-

cerned. The only feal in England that is known to have

been impreffed on wax before this period, is that of Edward

the Confeffor; but as this prince is known to have received

his education in Normandy, the Angularity is accounted

for.

From this time the ufe and facrednefs of feals went on

increafmg in the public ellimation, fo that before the '.apfe

of a century, their devices, forms, and fizes, appropriated

to the different ranks in fociety, were gradually fettled.

Even the etiquette of fealing on different coloured waxes,

was afcertained with fufficient fcrupulofity.

An impreffion from the feal of Anfelm, the primate, has

been copied, and is introduced (fee PL of Briti/h Engravings,

Jig. 2.) from which fome idea may be formed of the Anglo-

Norman ftyle of defign and engraving, as compared with

what had preceded it. The archbifhop has loft his head,

and has probably been decapitated in effigy, on account of

his cropped hair, and by fome of thofe refentful parti zans

of the long and curled locks, which were fafhionable at the

court of William Rufus. Againit. longhair, Anfelm had

preached with fome apparent fuccefs, and with a vehemence

which is highly extolled by Eadnier, his companion and

fecretary ; but it has been obferved, that though the clergy

at that time could overturn thrones, and had authority

fufficient to fend above a million of men on their errand, to

the defarts of Alia, they could not prevail againit certain

fafhions.

It appears, that fome argillaceous fubftance, apparently

pipe clay, has in this inftance been mixed with the wax of

the feal ; which has afterwards been painted either with a

view to its better prefcrvation, or to give the true tint of

the rank of a Norman archbifhop. The fmall folded parch-

ment to which it is appendant, or rather which depends

from it (fee the engraving) is a grant of church land. The
prolixity of modern legal forms might blufh. before its

brevity.

About, or foon aftc/, the time now under our obfervation,

a rvew fpecies of engraving, more fimple in its nature than

thofe which had preceded it, was either introduced into or

invented in England ; of which there is fcarcely an old

country church of any confequence, but tffords fome curious

fpecimens, and England more than any other nation in

Europe. The brafs plates on our old fepulchral monuments

are executed entirely with the graver j the (hadgws, where

.wing is attempted, being expreffed by lines (or flrokes,)

ftrefl I
proportion to the required depth of fhade,

cafionally crofted with other lines a fecond, and in

fome infiancee a third time, precisely in the fame manner as

a copperplate is engraven that is intended for printing. On
Otheroccafions a mere outline only has been cut.

Thefe engraved effigies arc often found cemented on thofe

horizontal tomb-ftonci, which form part of the pavement

within the churches, where the feet of the congregation,

which kept the lights bright by friftion, filled the incifions

v. ith duft, and thus darkened the fhades; very neat or exqtii-

fite workmanfhip was not therefore aimed at, and is not to be

cxpetted
;
yet fome of thefe engravings bear no fmall evi-

dence of the abilities of thofe by whom they were performed,

and confidering the dark period during which they were

executed, are entitled to more praife than many engravings

which have been fubfequently produced. The engraver's ftyle

of drawing the human figure differ:, little from that of the

contemporary illuminators of miffals, and though the hands,

feet, and ether nudities are rarely tolerable, the ftiffnefs

of the draperies does in many inftances bear confiderable

refemblance to the tiffued and embroidered veftments of the

entombed abbot?, and other dignitaries of the early Catholic

church ; while the faces occaiionally difplay attempts not

altogether fuccefslefs, as it fhould feem, at individual por-

traiture.

That which has been fele&ed as a fpecimen of this mode
of engraving, is from the tomb of William de Fulbourn, in

Fulbourn church, Cambridgefhire, and is copied, with the

permifiion of the Meffrs. Lyfons, from their Magna Bri-

tannia. William de Fulbourn was appointed a baron of the

exchequer in the year 1328, and is here reprefented (fee

the Plate of Eng/jh Engravings,Jig. 3.) "with the effigies

of an ecclefiaftic in a richly ornamented cope, under an

elegant canopy, engraved on brafs," &c. &c. See Lyfons's

Cambridgefhire, p. 64. Part of the canopy and finale

have been omitted on account of the fmaller dimenfions of

our plate. The pattern of the embroidery, as may be feen,

is far from being inelegant, and the recurring initials,

(W. F.) rofes, and other ornaments, are engraved with no
inconfiderable care and neatnefs.

Philofophers have remarked how frequently man has

Humbled or ftopt (hort at the very threfhold of improve-

ment. From the time of the Crufades, Great Britain has

been in poffeffion of an art of engraving from which ink

might have been delivered, and confequently impreffions

multiplied, either on the fame vellum on which books were

formerly written, or, fince the middle of the 12th century,

on paper itfelf: yet until about the year 1460, no man
appears to have thought of delivering ink from the incifions

of the graver.

Whether accident or defign, and whether Italy or Ger-
many had the honour of giving birth to an invention, of

which three centuries and a half have not ferved fully to

develope the important confequences to fociety, has been

much difputed among the curious. Mr. Strutt is among
the number of thofe who have purfued thefe inquiries with

confiderable diligence. After difcuffing the German and
Italian pretentions, he at length brings forward an impref-

fion from an engraved brafs plate in his own pofTeflion, which
he conceives to be Englifh, and which he thinks may
claim the palm of early date. Its ftyle of art is truly that

of the early German fchool, and alio that of the engravers

of the Englifh fepulchral braffes of the fifteenth century ;

yet from another circumftance, which fhall be mentioned

anon, the writer of this article is led to think that Mr.
Strutt's
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Strutt's plate, and the tenor of his reafoning thereupon,

are more curious, than his cohchiflon is well founded.

Mr. Strutt fays, "no one feems to have fuppofed that

we could lay even the molt dillant claim to a rivalfhip

(much lefs to a priority) with refpedt to the early practice of

engraving, with any of the continental nations famous for

the arts. But when we confider how many engravers we
in England, about the time in which the difcovery of

taking imprefiions from copper-plates was made, as the

many monumental engravings remaining in our churches to

this day fufficiently teftify, (and a little examination of

thefe early fpecimens of the art will prove how well they

were adapted to the purpofe of printing,) we (hall readily

. conceive that if they did not themfelves difcover this mode
of multiplying their works, they would at leaft have in-

ftantly adopted it, as foon as the knowledge of fuch an in-

vention had reached them."
There can be little doubt of the antiquity of the en-

gv?.\ ing here produced ; and that it was made for the pur-

pbfe of printing, the letters being reverfed upon the plate

fufficiently prove. So that if it mould be urged, though we
fee no kind of reafon for fuch a fuppofition, (this is furely

more than ftridt criticifm will concede to Mr. Strutt,) that

the plate itfelf was executed abroad, at the command of
fome Englifh devotee, it muft at leaft be granted that the

mode of taking imprefiions from it was ur.derftood in Eng-
land, or the p ate could not have been of any ufe to the

owner of it ; and 'hat the engraving was the work of fome
Englifh artift, or executed at the defign of fome Englifh

perlonage ; no one, I conceive, will doubt on examining the

contents of the inferiptioris. They conlift of particular in-

vocations to faints, comprehended in ieven compartments,

the initial letters of each invocation or prayer being orna-

mented with the reprefentation of the perfonages to whom
it is addreffed." Here follows a particular defcription of

the feveral compartments.
" The addrefs to the Englifh faints in the fifth petition,

plainly, we think, determines the country to which it

belonged. The ftyle of the drawing, and the manner in

which the little figures are compofed, being placed in the

initial letters, bear an exact refemblance to the illuminated

delineations which we meet with in manufcripts of the

fifteenth century, efpecially towards the commencement of

it ; and the writing alfo has every appearance of equal an-

tiquity."

If we fhould proceed thus far with Mr. Strutt, and

admit his reafoning, it will fcarcely be piadticable to

travel with him further, though he be i" general, as to

matters of fact, an excellent guide. T!:v .vocations,

which cover the far greater part of the plate, are not in the

Englifh, but the Latin language, and Mr. Strutt informs

his readers, that they are " evidently ftamped upon the

plate with fmall punches, and re-touched afterwards with the

graver." Now, no man would cut an alphabet of punches,

; or puncheons, as they are fometimes technically termed,)

or the fake of engraving, or (lamping, fuch a plate as Mr.
Strutt has brought forward, nor would probably any caufe

of lefs magnitude than the formation of matrices for an al-

phabet of moveable types, induce an artificer to beftow the

time and pains, necelfary to the production of fuch an al-

phabet of puncheons. From this fingle circumflance, the

preknt writer is inclined to refer the engraving in qucdion,

4n whatever country it may have been executed, to a period

fubfequent to the invention of moveable types ; >con-

[• quently if it was executed in England, it mull have been

the year 1471, when, according to Dr. Middleton,

Caxton had returned from abroad, and began to print

books in Weflminfler Abbey.
Another reafon, which does not feem to have prefented

itfelf to Mr. Strutt, why the invention of printing with tbs
rolling prefs from plates of metal cannot, in fainiefs, be
afligned to England, is that to fuppofe this art to have been
known here before the experiments of Finiguerra, we mult
alfo fuppofe that almoft a century elapfed between the full

and fecond examples of Engliih copper-plate printing,

which is a thing not to be fuppofed for a moment.
Of the engravings that accompanied an edition of Vefa-

lius's anatomy, which was printed in England in the year

1545, Mr. Ames fays, " thefe plates are fome of the firfl

rolling prefs printing in England." Of thefe plate?,

Thomas Geminus, or Gemini, was the engraver : they
were not the very firft that were publifoed here. "The
birth of Mankind, otherwyfe called the Woman's book,"
made its appearance in 1 540, and contains fome fmall ano-
nymous copper-plate cuts, yet Geminus might poffibly

have begun his engravings more than four years before the
date of their publication : at leaft he is the firft engraver
in England of whofe name we are in pofleffion, and whofe
works were printed on paper.

The firft edition of Geminus's Vefahus was dedicated to
king Henry VIII. He publifhed a tranflation by
Nicholas Udal, of the fame work, in J 552, and dedicated
it to Edward VI. The tranflator in his preface fays,
" Accepte therefore jentell reader, this treatife of ana-
tomie, thankfully interpreting the labours of Thomas
Gemini, the workman. He that with his great charge,
watch and travayle, hath fet out thefe figures in pourtra-
ture, will moll willingly be amended, or better perfected
of his own workman/hip, if admonilhed."

Thofe who have feen the mallerly wood engravings
to the original Vefalius, publifhed at Padua, in 1542,
engravings that were done under the eye, and, as fome
have faid, touched by the hand, of Titian, will perceive
that Gemini has left abundant room for admonition : yet
the consideration that his work was a firft attempt, at once
to tranfplant a new art to England, and to extend the
knowledge of anatomy, will probably be received as no un-
fatisfadtory apology for the defects of thefe engravings.

Gemini lived in Black-Friars: he printed and publifhed
other books, among which are a (mall tract on midwifery,
with copper-plate engravings, (which is, perhaps, the fame
that is mentioned above, under the title of "the Birth of
Mankind, &o") a prognoftication relating to the
weather, the phenomena of the heavens, &c. decorated
with a number of cuts, and another edition of his Vefalius,

printed in 1559, and dedicated to queen Elizabeth

Lord Orford has obferved that, " (b Congenial an art as
engraving, when once difcovered, could not fail to fpread
in an age of literature. That accomplifhed prelate, arch-
bifhop Parker, who thought that whatever tended to en-
lighten and cultivate the human mind, was within his pro-
vince, feems to have been the moll confpicuous patron of
the art, in the reign of Elizabeth. He employed, in his

palace at Lambeth, a painter and two or three engravers.

Of thefe engraver:., the chief was Remigius Hogenbcrgh,
who twice engraved the archbifhop's head, which, if

Vcrtuc be right, was the firft portrait printed in England,
from an engraving on copper ; Remigius had a brother
whofe name was Francis, by whofe hand is extant a print

of queen Mary I. dated in the year 155;. Under it is

written " Veritas Temporis Filia." In the let of Sax-
ton's maps, thofe of Gaul and Belgium are by this artift,
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and he has alfo engraved views both in Bruin's Civitates

Orbis Terrarum, printed in 1572 at Cologn, and in Abra-
ham Ortelius's Theatrum Orbis Terrarum, printed in 1570
at Antwerp. On the foreground of one of the views con-

tained in the latter work, are two figures drefTed' in the cof-

tume of the times, one of which is the portrait of Ortelhis

himfelf, (as the infeription <beneath informs us); and the

other that of Hocfnagle the engraver, who, though a native

of Antwerp, was among the firft of thofe who practifed

the art in England. The map of England in this work
was by Humphrey Lhuyd of Denbighfhire, and that of

Spain by Thomas Geminus, whom we have already men-
tioned. Lord Orford thinks it creditable to England,

that we had at this time, " profeffors worthy of being em-

ployed to adorn Flemilh editions ; Flanders being at that

time a capital theatre of arts and learning j" and Ortelius

himfelf commends the Englilh engravers, fpecifying belides

thofe whom we named, Antony JenkenfoB, and Robert

Leeth.

Chriftopher Saxton deferves mention here, for at once

extending the knowledge of our national geography, en-

larging the field of engraving, and railing himfelf to emi-

nence from the condition of a lervant. He was a native of

Yovkfhire, and lived at Tingley, near Leeds, in the fervice

ofThomas Sekeford, efq. mailer of the Requefts, and of the

court of Wards. Encouraged by this gentleman, who
kindly affifted him with money, Saxton undertook to make a

complete fet of maps of the counties of England and Wales.

Many of the plates he engraved himfelf, and in others was

affifted by Francis Hogenbergh, Nicholas Reynold, and

Auguftin Ryther. Six years were employed in the work,

which commenced in the year 1573. Thefe were thefrjl

county maps that ever appeared in England, and Thoreiby

fays of that of Yorkfhire, which is three feet wide, that it

is " the beft that ever was made of that county." Ryther

had the chief hand in engraving it, and at the corners are

views of the city of York, and the port of Hull. Thefe

maps are alio adorned with the royal arms, and thofe of

the patron " Matter Sekeford," and are dedicated to the

queen.

In lord Orford's catalogue is a worthlefs portrait of

George Hoefnagle, who engraved about this time a map of

Briftol, and a view of the palace of Nonfuch, which, though

once fo magnificent, is now only known from defcription and

the print of Hocfnagle. He worked entirely with the

graver, and, as has already been mentioned, was'one of thofe

employed by Ortelius, in his great work, which may truly

be called fo, when we confider the time when, and the cir-

eumftances under which, it was produced.

We have palfed over Cole, Bettes, the de Brees, and

ethers: and even the names of many of thofe who ierved to

mark no era in the art of which we are here tracing the pro-

greis in England ; who neither invented nor introduced a new
ftyle, nor diitinguilhed tbejnfelves in thofe which were previ-

oully known and pra&ifed; we (hallpafs over them with a ge-

neral reference to Strutt, Grainger, and lord Orford's cata-

logue, where their names and the dates of their works may
be found, with fuch lifts of their performances as thof au-

thors, with the affiftancc of George Vertue, were able to

form or colleft.

Notwithstanding the praile of Ortelius, Englilh copper-

plate engraving retained, for more than an hundred years,

much of its original coarfenels and vulgarity. The ftyle of

Reginald Elftracke, who lived at the clofe of the fixteenth

and beginning of the feventeeth centuries, is occafionally

fomewhat neater than that of his predeceffors, but ftill defti*

tute of tafte. His inftrument was the graver, but faint

indeed are the mental rays that attended its progrefs.

Elftracke worked chiefly for the bookfellers ; and his

bed works are portraits, which are for the molt part, if not

entirely, after his own drawings. They are in number at

lead thirty ; and among the beft of them arc thofe of fir

Philip Sydney, engraved foon after hiB death, and " BAZI-
AlfiLOGIA, or the true and lively Effigies of all our

Englilh Kings from the Conqueft to the prefent time"

(1618.) His portrait of queen Mary of Scotland is pro.

bahlv, on the whole, his beft performance.

Francis Delaram was contemporary with Elftracke. His
workmanship, for it can fcarcely yet be called art, and cer-

tainly not fine art, was fomewhat neater than that of El-

ftracke, but equally taftelefs. The fquarenefs or rec~tangu-

larity of his erodings gives a peculiar drynefs to his ftyle of

engraving ; he drew but indifferently, his outlines are hard,

and his draperies heavy. Unlefs we may except the follow-

ing plates, which arc after his own defigns, his portraits are

the beft of his works. The frontilpiece for " Wyther's
Preparation to the Pfalter," ornamented with emblematical

figures, and dated 1 619. The frontifpiece to " The Seven

golden Candlefticks," 1624. " Nero Caefar, or Monarchic

Depraved," 1627; this alfo is a frontifpiece. And the beft

of his portraits are thofe of " James the Firft," an upright

whole fheet print, as large as life. " Queen Mary and

Queen Elizabeth," fmall uprights. " Henry Percy, Earl

of Northumberland," dated 1619 "Frances, Duchefs of

Richmond and Lenox," and " Sir Thomas Grefham."
But the family of the Pafles, or de Paffes, ofwhom the elder

came hither from Utrecht, early in the feventeenth century,

introduced a better tafte, and a neater and more elaborate

ftyle of engraving than had hitherto been pra&ifed in

England.

Crifpin de Pane was a man of letters, ftudious, and of a

liberal mind. Holland's Heroologia was embellished and
publifhed at his expence ; and in the preface to a drawing-

book, published by him at Amfterdam, in the year 1643,
(after his depa-ture from England,; he difcovers fome know-
ledge in geometry and perfpective ;

gives directions for the

proportions of the human body ; for drawing in the aca-

demy by lamp light, and for the ufe of the lay-figure in

ftudying draperies ; and details the proportions of horfes,

lions, and other quadrupeds, and of birds and fifties. In
the fame preface he fays of himfelf that he applied early to

the lludy of the arts, and mentions Rubens, Bloemart, and
other diftinguilhed contemporary artifts, as his friends and

encouragers : but he appears alfo to have looked with ad-

vantage at the neater productions of the German fchool of

engraving. The following is a tolerably juft eftimate of
his powers as an artift, and is from the pen of the late Mr.
Strutt.

" Pafle worked entirely with the graver, in a neat, clear

ftyle, which has much origi«ality ; and, excepting fome
little ftjffnefs which frequently appears, and the want of
harmony with refpeft to the diftribution of the light and (ha-

dow, (a fault which prevailed at the time in which he lived,)

his belt works poffefs a very coniiderable (hare of merit,

efpecially his portraits, many of which he drew from the

life ; and the far greater part of his hiftorical and emblem-
atical fubje&s are engraved from his own compofitions.

H? drew the human figure very corre&ly," (but the pro-

portions and ftyle of his figures are thofe of the febool of
Rubens,) " and marked the extremities with a degree of ex-

adlnefs, not ufually found in the works of thofe mailers

who employed themfelves upon fmall fubjetts."

8 Mr.
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Mr. Strutt mould have recohVAed here, that exquilito

examples of delicate (narking and elaborate workmanfhip
might then have been feen, and, probably, were feen by
Crifpm Puffe, in the works of the Dehams, Pen:'., and thofe

other German artifts who are emphatically termed the Utile

matters
;

particularly in the engravings of Bartholomew
Beham, who had Itudicd under Marc Antonio.

The fons of this artift, who were Crifpin junior, William,
and Simon, and his daughter Magdalen de PafTe, followed

the inltn.clions and the ftyle, and in fome initanccs fur-

paffed the merits, of their father; though the works of
Magdalen, the firil female engraver we read of who prac-

ticed the art in England, are not equal to the beft of thole

of her brethren. In three plates from Ovid's Metamor-
phofes, which (he ha3 engraved after pictures by Elfheimer,

fhe has judicioufly imitated the ilyle of count Goudt, but
has not produced the fame forcible effect, nor attained the

fame exquilite degree of iinilh. Lilts of the numerous por-

traits and other engravings by this family, may be feen in

lord Orford's Catalogue, and Mr. Strutt's Dictionary of
Engravers ; and in the Royal library at Paris, before the

revolution, was a collection of their works in large volumes,
if which there were either two or three.

From Simon Paffe the art defcended to his pupil John
Payne. Other engravers were practifing in England at the

time, but of inferior merit. Payne had caught the mantle

of the Paffes. Strutt fays of him that " he was a man
of genius, and though his works are not very numerous,
they neverthelefs manifeft his fuperior abilities. He was
recommended to Charles I., and had a fair profpect of
making his fortune ; but carelefs of that as he was of his

fame, he neglected his bufinefs and died in indigence, A.D.
J 647 or 48, before he had reached his 40th year. His
chief engravings confift of frontifpieces and other book-
plates, and portraits. But he alio engraved a variety of

other fubjedts, fuch as landfcapes, flowers, &c. His por-

traits, however, are, in my opinion, by far his belt works.

Thole he executed entirely with the graver in a free open
ftyle, fo managed as to produce a very pleating effect. Mr.
Evelyn, fpeaking of this artilt, commends him alfo for a
ihip which he engraved. This (hip, as Vertue informs us,

was the Royal Sovereign, built by Phineas Pett. The
print was of a prodigious lize, and engraved on two plates,

being, when joined, three feet long, by two feet two inches

high." His beft portraits are from Cornelius Janfen.

Having proceeded thus far with the progrefs in Englajid

of the art of engraving on copper, it behoves us to attend to

the introduction and early progrels of that of engraving on

wood.

The art of engraving, and printing from, blocks of wood,
was introduced into England about the fame time with the

mode of printing with the rolling prefs from engravings on
copper: if, indeed, wood were really the material uied for

thofe engravings which are called, 'ad generally fuppofed to

be, wood engravings, and which are common from the

time of the firft promulgation of the art through the fif-

teenth and the two following centuries, and where the print-

ing ink is evidently delivered from " lines crofiing each

ether," and with the lcttcr-prcfs.

The earlieft Englifh engravings of this kind which the

prefent writer has examined, unlefs thofe which are pub-
lished with the mark of Holbein arc really by his hand, and

were any of them performed after his arrival in this country,

are thofe of Chriltopher Switzer, who lived attheclofe of the

fixtcenth and beginning of the feventeenth centuries. He
was probablyaGcrmanbybirth,though herefided in England,

Vertue fay 9, he cut a ftt of the broad feals of England, which

may be feen in the Harlafan libraty, but imprciTionsfrom the

blocks of coins and feals which he cut for Speed's hiltoiy

are not uncommon ; and here the remarkable dark erodings

occur, and may be particularly obferved in the four blocks

which are entitled "portraitures of the ancient and of themore
civil Britons." Speed calls this artift " the moft exquifite

and curious hand of that age," and he probably was fo, if

we confine the remark to wood-engraving, and to England.
Evelyn fays of Switzer's ion, who fucceeded him in his

profefiion, and was alfo named Chriilopiier, l< we have
like wife a Switzer for cutting in wood, the fon of a father,

who dilcovered his dexterity in the herbals fet forth by
Mr. Parkinfon, Lobe], and divers other works with due
commendation ;" which (hews that the elder Switzer en-

graved the blocks of botanical fubjects for Lobel's obferva-

tions, and Parkinion's " Paradilus Terrcftris," which was
puhlifhed in 1629.

It may have been perceived that of the fact of dark lines"

eroding each other, being printed from the furfaces of en-

graved blocks and with the lettcr-prefs, the prefent writer

entertains confiderable doubt. His doubt is founded on
the extreme difficulty, amounting to impracticability^

though not to ablolute impoffibility, of cutting away the

minute lozenges of wood, or interltices between the croffed

lines, fo as to leave fuch a iurface of dark erodings as mull
have prefented itfelf to the letter prefs printers of this period.

To print dark croffings from the incifions of the graver,

and with the rolling- prefs, may be conceived to be compa-
ratively eafy : but as printing from the furface, and with the

letter prefs, was preferred on account of its fuperior facility,

we are reduced in reafoning upon thefe engravings, if we
fuppof" them to have been performed on wood, to the mon-
ftrous abfurdity of fuppofing, that a difficult and tedious,

was preferred to a iiniple and eafy procefs, and that on ac-
count of its fuperiov facility !

Thefe confiderations have led to the fuppofition that the
prints in qucltion were not taken immediately from the en-
gravings, but from calls of fome kind, for which the en-
gravings,' on whatever fubftances they were performed, did

but ferve as matrices or moulds. Yet wood cannot be call

in moulds : and in the library of Mr. Anthony Carlifle, pro-

feffor of anatomy to the Royal Academy (whole name is,

undefignedly on the part of the author, omi'ted in a note to

the volume of lectures on engraving delivered at the Royal
Inltitution, p. 205".) are two bocks illuftrated with letter

prefs engravings, which appear to contradict the above hy~

pothefis. It may not be impertinent here to tranferibe a

paffage from the manufcript of the lecturer.

" I have to regret that this part of the lecture is fo little

better than a ftatemert of doubts. Since this volume has

been in the prels, I have feei ., in the library of Mr. Carhile

the anatomilt, a copy of Johnion's translation of Ambrofe
Parey's anatomy, printed in 16 ,t, which is illuftrated with
letter prels engravings where dark croffings frequently oc-

cur, and in the preface to which the author fays, ' the

figures in this work are not the fame ufed by my author ;

but according to thofe of Bauhine, which were uied in the

work of Dr. Crook.' Upon referring to the latter work,
which I found in the fame library, and which was printed ia

1631, it was evident that the prints were not copies, but

impreffed from the very fame engravings : but there wa3

this remarkable difference which ordinary incredulity could,

fcarccly ftand againlt, that in Johnfon's work the prints

were obvioufly impreffed from fome fubftance which had

been •worm-eaten in the courfe of the fixty years it had lain

by, and which could not therefore have been metal." The
remainder of thisuolc would be fupeifluous ; the inference ia

obvious>
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obvious. But, the public nuift not be led a(lray> nor muft

the author of that note let pctls this opportunity of contro-

verting himfelf.

It has fince come to his knowledge, and is an undoubted

fail, that old lead is not unfrequently found perforated by
worms, or by fome fmall animalcule, which leave behind

circular holes of exactly the fame kind and fizc, v/hich we
fo frequently fee in old wooden furniture, books, &c He
refumes therefore his opinion, and indeed a further and more

particular infpectiou of the productions of this kind, of the

German fchool, has confirmed his belief, that the numerous

prints producx! at this early period in Germany and the Low
Countries, which are fnppoied to be imprelL-d from engrav-

ings on wood, are really printe i from metal calls.

As Dr. Crook's anatomical work was publilhed but two
years after Parkinfon's Paradifus Terreilris, it is probable

at one of the Switzers engraved the anonymous anatomical

figures which are the fubjects of the above comments. The
art of engraving, on whatever fubftance was then employed
to enable the printer to produce dark crofllngs from the

furface of the work, was an exotic tranfplanted from Ger-

many or the Low Countries, and appears never to have taken

root in our foil. It died away with or loon after the Swit-

zers, and has never revived fince : for the art of engraving

on wood, as practiced by the Bewicks of Newcaflle and their

difciples, and imitators, is to be confidered as quite a diftinct

art. But, for further information on this fubject, fee

Letter Pri ss Engraving, and Wood En graving.
Contemporary with the younger Swilzerand with Hollar,

of whom -we fhall prefeutlv treat, were Robert VanderVoerft

and Lucas Vorflerman, who were rival competitors for

public fame, and rivals alfo in the favour of king Charles I.

Charles was the firft Englifh monarch who was fufficiently

ienfible of the beauty of engraving, and of the popular and

important purpofes to which it might be applied, to appoint

an engraver royal. The king took care to fee that the

title was not worthlefsly thrown away, in mere kindnefs to a

courtier, and Voerft was the firft artill on whom that honour
was conferred. He was a native of Holland, and in what
year he came hither is uncertain. He was an able draftf-

man, and hatched his drawings with pen and ink, as was the

general cuftom of the artifts, particularly the engravers, of
that period. A drawing of this kind performed on vellum,

and of which the fubject was the Madonna with the infant

.lefus and St. John, he had the honour of prefenting to the

king, for whom he afterwards engraved a portrait of his

inajcily's filler, and a plate from a picture which Vandyke
painted to inpp'y the place of that one of Titian's Casfars

which by fome accident had been loft or deftroyed : fo

that Voerlt's title was not merely nominal. He engraved

alfo from Vandyke, the portraits of Charles I. and his

queen
; (from the fame celebrated picture which has been

fubfequently engraved by Vertue) that of the queen alone;

fir Kenelm Digby, Inigo Jone?, and feveral others, of which
a bft may be feen in lord Orford's catalogue. He handled
his graver in a bold, free, and commanding ftyle.

The ftyle of Vorflerman exhibits more careful finifhing

aud painter-like feeling, and mull on the whole be allowed
to be fuperior to that of his rival. He was to Rubens and
Vandyke in England, and the Low Countries, what Marc
Antonio was to Raphael in Italy. He may be faid at once
to have fuccefsfully tranflated and ftereotyped the great
Originals of thofe very diltinguifhed painters.

Mr. Strutt fays of him with great truth that no one ever

engraved more fuccefsfully from the pictures of Rubens :

than whom, no painter that ever lived had the pleafure of
feeing fo great a number of his pictures finely engraved.

Vorflerman drew the human figure with correctnefs ar.d

tafte. He wa3 mailer of the graver, and could handle it with

the utmoft facility ; but he paid much greater attention to

the general effect of his prints, than to the regularity of the

ftrokes ; and like Gerard Audran, wifhed to enter into the

thoughts of the mailer, and tranferibe on copper the very

life and fpirit of his pictures, rather than fliew his own
dexterity in the mere mechanical part of the workmanfhip.

The heads of his figures arc finely drawn, and the extremities

marked in a very mafterly manner. Vertue mentions with

approbation two drawings by Vorflerman, namely, a por-

trait of prince Henry, and a woman's head, after Leonardo
da Vinci.

This celebrated engraver was a native of Antwerp, but
from wdiom, or whether from any mafter, he learned the

principles of painting and engraving, does not appear. He
came over into England about the year 1623, and was oc-

caiionaily employed both by king Charles I. and the

earl of Arundel. His engravings are numerous, and chiefly

from Rubens, Vandyke, and Holbein. Among thofe which
may be mentioned with diftinction are ; from the former
mailer, " The fall of the Damned," (a large upright);
" The battle of the Amazons," a large and grand plate,

printed on fix flieets ;
" Lot leaving Sodom;" " The tempt-

ation of Job ;" " Sufanna and the Elders," and feveral

others, particularly the " Return from Egypt," which he
has treated in a manner differing from his ufual ftyle, and
more bold and open. From Vandyke he has engraved a
dead Chriit, fupported on the lap of the Virgin, and
a confiderable number of admirable portraits, among
which are thofe of Charles I. and Vandyke himfelf;

and from Holbein, he has engraved " Thomas duke of
Norfolk," with the ftaves of lord treafurer, and earl

Marfhal, " Erafmus, fir Thomaj More," and the painter

himfelf. Sir Thomas has here a flatter face and fmaller

bonnet than in other pictures of him ; and from the cir-

cumftance of Holbein's pencil being placed in his left

hand, may be inferred, not that this print was a copy from
another without being reverfed on the copper (as lord

Orford has furmifed) but that Holbein painted with his

left hand : a truth which the painter here meant to fay of
himfelf, and which the engraver has faithfully reported.

Nor muft the illuftrious name of fir Anthony Vandyke
be omitted, in enumerating thofe of the artifts who contri-

buted to accelerate the progrefs of Britifh engraving. The
portraits which he etched of Snyders, Vorfterman, Paul
Pontius, and other diftinguifhed artifts who were his con- •

temporaries and friends, excited thejuft furprifeand emula-
tion of the painters and engravers of that age, and the bell

of them have continued to the prefent to be examples of
excellence. Among the beft may be reckoned that head of
himfelf, looking over his fhoulder, where he has introduced
the golden chain which he had the honour of receiving, to-

gether with his majefty's picture in miniature, at the hands
of Charles 1. a circumflance which ferves to fhew that he
etched this plate at lead, and prefumptively others, after

his arrival in England. In fome of thofe which he had prc-

vioufly executed, we fee him contending, as it were, againil

the difficulties of his own imperfect knowledge of the newly
acquired art, and that his plates are accordingly blurred with
accidental fcratches, and blotted and ftained with foul biting,

which all the (kill of Bolfwert, Neeffs, and Vorfterman,
who feveralfy employed the graver in finifhing moil of his

draperies and fome of his faces, has not been fufficient to

obliterate or conceal. His ftyle of etching is original, vi-

.

gorous, free, and expreffive, and in fome inftances he has

finifhed his heads with confiderable care. The tranfcendental

tafte
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tafte anJ judgment which he has fo amply difplayed in his

pictures, guided and determined his hand in etching, and
though nearly two centuries, which have boaded of their re-

finements, have elapfed tince the period of their production,

his " Ecce Homo" and his portraits, dill preferve their da-

tions in the collections of the talteful, and are (till eileemed
among the molt highly valued (tudies both of the portrait

painter and engraver. By liberating Britilh portrait engraving

from the Miff regularity of the graving tool, which had before

been too much regarded as a teft of merit, Vandyke ex-

tended the views of the talteful, while he taught the true

value of outline, and light and ihade.

It would not now be eafy to afcertain the precife time

When that important branch of engraving, which is techni-

cally termed etching, (for an explanation of its procefs, fee

the article Etching,) was introduced into England. Or-
telius's and Bruin's publications contain fome prints where
etching appears to be mingled with the work of the graver,

but if they are by Englifh artilts, thofe artills probably
acquired their knowledge of etching in Flanders, where
they praftifed it ; and on the whole it feems highly proba-
ble, that no etching was performed in England till the
period of Vandyke's and Hollar's refidence in London, and
that the honour of having introduced it belongs to one or

the other of thefe dittinguifhed characters. Vandyke was
here and in high favour at the court of Charles I. when
Hollar arrived, but whether he had then performed any of
his admirable etchings is no where recorded ; and as thsy are

•without dates, cannot now be eafily afcertained. As neither

of thefe diltinguifhed men was the difcoverer of an art,

though each was the inventor of a ftyle, it may be enough
to believe it highly probable, that Vandyke was the firlt

perfon who etched portraits in England, and Hollar the firlt

who etched landfcape and natural hiltory.

It is not certain, that William James Delft, or Van Delft,

(for he was fo named from the place of his nativity,) was
ever in England. Yet from his ilyling himfelf the king of

England's engraver, and engraving portraits of Charles I.,

his queen Henrittte Maria, and the duke of Buckingham,
it mould feem to be not improbable that he fucreeded

Voerit. Strutt fays of him, that " he drew and painted

portraits with great tafte, and in a (tyle that acquired him
coniiderable reputation ; but as an engraver of portraits he

is more generally known, and in that light only I (hall con-

fider him. He worked entirely with the graver, and handled

that inftrument with the greatelt facility. He drew cor-

rectly, and his bell prints are very finely finifhed. Confider-

ing the great number of plates which were completed by
the graver of this artilt, it is not rcafonable to fuppofe they
ftiould be all alike or equal in merit. Accordingly I (hall

diftinguifh two manners in which he engraved, and produced
many excellent plates in both : firft, a bold, powerful open
ftyle, produ&ive of a fine effect ; and as a fpecimen of it I

would refer the reader to the portrait of Hugo Grotius,

dated 1652 : fecondly, a neat and much more finifhed

manner, as we find in the admirable portrait of Michael

Miravelt (a near relation to the engraver,) from a picture of

Vandyke." From the pictures of Michael and John
Miravelt, he engraved a confiderable number of portraits.

Wenceflaus Hollar, who has been already named, if not

the firft perfon who prattifed the art of etching in England,

was the firlt who particularly diftinguifhed hiimelfin etching

landfcape, (hipping, antiquities, and natural luflory.

This diftinguifhed artilt, a gentleman by birth, was a

native of Prague in Bohemia, and intended by his parents

t» have been educated to the (tudy of the law ; but the

civil commotions which happened 111 his youth, and which

led to the memorable battle of Prague, obliging them t»
abandon this intention, and his genius for art difcovering

itlelf about the fame time, he was placed under Marian, an
able defigner and engraver of views, and by the time he had
attained the age of nineteen, Hollar produced two plates,

of which the fubjects were an Ecce Homo and a Madonna,
and child, (the latter from Albert Durer,) which drew forth

the notice of the public, and confirmed the hopes of his

friends. In the courfe of the next year ( 1 636,) he engraved
another of Albert Durer's Madonnas, and a plate which
the fuperftitious might regard as ominous of his future fate,

of " Fortune furmountiug a Globe," which was alfo from
Albert Durer.

He foon afterwards excelled in drawing geometrical and
perfpeftive views and plans of buildings; ancient and mo-
dern churches and abbies, cities and towns ; landfcapes ;

and various kinds of natural and artificial curiofities, fome
of which he executed with a pen in a very mallerly and
peculiar ftyle. To this art of drawing with a pen, he fub-

iequently added the ufe of water-colours, which he occa-

fionally, in the treatment of fuch fubje&s, as butterflies,

beetles, &c. heightened and enriched with gilding in a very-

beautiful manner, as the volume of his drawings now in the

poffeilion of John Townley, efq. F. R. S. and F. A. S. of
Park ftreet, Weftminfter, abundantly teltifies.

After palling fome years in travelling through Germany,
during which he drew and engraved views of Frankfort,

Wurtfourg, Cologn, and other of its principal cities;- but
where he met with little encouragement : the earl cf Arun-
del, then on an embaffy to the Imperial court, met with him
at Cologn, and being (truck with his uncommon abilities, and
particularly delighted with a large drawing of Prague, which
Vertue fays, " was curioufly and exactly done with the pen
and pencil," took him under his protection, and Hollar
travelled in the ambaifador's fuite, from Cologn to Mentz,
Prague, Nuremberg, Augfburg, Wurtfburg, Frankfort,

Regenlburg, Vienna, and finally to England, where it is

faid the noble earl recommended him to the favour of king
Charles 1.

There is fome reafon to fear that lord Arundel's patron,

age of Hollar was more no. ninal than real ; and that the

vanity of the patron was more gratified, than the fortune of

the artilt was promoted, by their connexion. That Hollar

was left deititute by the death of this nobleman, notwith-

ftanding that political, were then added to his profeffional,

merits, (for he was a zealous adherent to the caufe of roy-

alty and lerd Arundel,) is freely excufed on the ground of

his lordfhip's own reverie of fortune, but it appears to imply

more negleft than the liberal would elfe be difpofed to im-

pute to this nobleman, that during the firft year of Hollar's

arrival in England he was under the necefiity of drawing
and etching his view of Greenwich, which is more than two
feet in length, for the paltry him of thirty fhillings ! Yet
the reader mud wifh in vain for a more honourable contrail

between the parlimony of Stent, who purchaied a commo-

dity of Greenwich, with no other view than to enrich turn*

felf by the profits it might produce ; and the liberality of

the exalted peer, who deferved his exaltation as the patron

and proteftor of talent, alive to the charms of art, and
kindling with the flame of contemporary genius.

But it mud be candidly allowed that the art of Hollar

had little affinity with that of Vandyke, and, fo dependent

is the judgment In fine art of fome men, upon the opinions of

others, that the merit which lord Arundel thought he had
difcovered at Cologne or at Prague, might have faded in

his own edimation when he approached the light of the

court of London. Notwithstanding his own partiality and

native
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native feeling for the r»;c: ics of Hollar, V trtue js obliged to

confels of him that " it is certain he could not fo well enter

into that mailer's (Vandyke's) true manner of drawing in

his grace and touches, as other engravers, fome in England

and others abroad, who had itudied his way or manner of

drawing and painting; for which reafon " he could not obtain

Vandyke's recommendation, nor that of his admirers."

Portrait painting was then the reigning faihiou in England,

and as the national tafte for art was balking in the meridian

fplendour of the powers of Vandyke, it is not furprifing

that the iefs fortunate and more humble claims of Hollar

were little feen, and met with fmail comparative encou-

ragement.

Though the warmth of lord Arundel's patronage might

perhaps be damped by thele caufes, he continued »n iome

degree to befriend our artift. On his arrival in London,
Hollar fat down with his habitual induftry to engraving,

and after producing his large plate of Greenwich, which

{hewed what he' could do in this department of engraving,

put afide for a time his talents for landfcape and natural hif-

tory, in orderto accommodate himfelf to the public occafiens

and the prevailing tailc, and foon completed an equeftrian

portrait of his patron, with two plates of king Richard II.

kneeling before his patron faints, from an ancient altar fold-

ing table^ and Come other works from the Arundelian col-

lection, including the curious cup which was defigned by
Andrea Mantegna.

In the year 1641, which was the year of Vandyke's de-

ceafe, he engraved fome portraits, including thofe of the

king and queen, from the pictures of that celebrated painter.

•He had now been introduced to teach drawing to fome

branch of the roval family. Vertue thinks it was to teach

prince Charles, having " feen a book mounting the arms or

badge of the prince of Wales, (the crown and feathers,)

wherein were drawings of parts of faces, &c. to begin to

learn from, with fome of Hollar's hand-writing:" but in

an infeription under his portrait, published at Antwerp in

1648, and which infeription is fuppofed to have been fup-

plied by himfelf, he fays, he " had been domeftic fervant to

the duke of York."
However this may have been, the civil wars which broke

out fobn after this maiterfhip or fervitude, toffed Hollar

about with the roval party, ruined his better hopes, and

obliged lord Arundel to return into Flanders. The en-

graver being left behind, refolved to try the fortune of war,

and entering the army under the command of the marquis

of Winchefter, was made prifoner at Bafing-houfe, in

Hampfhire, from which having, with fome difficulty, effected

his efcape, he went over to Antwerp, in the year 1645,
and once more fought the patronage or confolation of the

earl of Arundel. He remained in that city for fome

years, endeavouring, through means of his art, to retrieve

his mattered circumftances ; but his patron going to

Italy for the benefit of his health, and dying at Padua in

1646, Hollar was left to the accidents of precarious en-

couragement and the avarice of trade. He fell again into

tliftrels, and was obliged to work fof the book and print-

tellers at very low prices.

Under fuch circumftances were produced his book of

heads, after da Vinci ; his thirty-eight plates of (hells, with

many other fubjedts from the Arundelian collection ; a con-

fiderable number of landfcapes after Breughel, Elfheimer,

Teniers, and other mailers, and a (till greater number of por-

traits, amongwhich were thofeof Charles I., Charles II. when
a youth, after Vandyke, the duke of York, after Teniers,

which is now become very fcarce, and his own portrait,

after Meyfens. At the period of the reftoration Hollar re-

turned to England, where, though he found fufHcient em-
ployment to occupy his time, the prices he received for his

engravings were fo very inadequate to the labour which they

neceflarily required, that he could but barely fubfilt ; and the

plague putting for fome time an effectual ftop to bufincfj,

and being foon after fucceeded by the fire of London, the

pecuniary embarraffments of our artilt were greater than

ever, of which Leake, Jennings, Mark, and thofe other

dealers, for whom, in the courfe of the years i6f">6 and 67,

he engraved various views and plans of London, before

and after the great fire, did not fail to take advantage.
" Bom to misfortune as the fparks fly upwards," it was

foon the fate of Hollar to turn his hopes once more toward

the court, for that protection and encouragement which

commerce blindly refufed him ; and in the years 1668 and

69 he was employed by government under the orders of

lord Howard, to make drawings of the town and forts of

Tangiers, which he afterwards engraved. In this perilous

fervice, he narrowly efcaped being killed or made prifoner

by the Turks. The (hip, on board which he had embarked
for England, the Mary Rofe, Capt. Kempthorn, fought

feven Algerine Corfairs off Cadiz, and had eleven men killed

and feventeen wounded ; but Hollar efcaped unhurt, and had
afterwards the honour of engraving a plate of the battle.

On his return to England, he received no more for the

difficulties and dangers which he had encountered, the

drawings he had made, and the year he had fpent in this ar-

duous fervice, than one hundred pounds ; and this, accord-

ing to Vertue, was not obtained till after long attendance

at the public offices, and experiencing many of thofe rebuffs

" which patient merit from the unworthy takes."

From this time till the year 1677, when death put a final

period to his exertions, he fpent much of his time in tra-

velling through the northern counties of England, and de-

lineating and engraving their topography, and produced
thofe plates which are now objects of fo great curiolity, and
will be yet more highly valued by poilerity, as fhewing

what England was (ard what Hollar was) during the reign

of Charles II. The plates for Thoroton's Nottinghamfhire

and Sandford's Genealogical Hiftory, were engraved in the

courfe of the three laft years of his life.

He ufed to work for the mercenary book and printfellers

at the rate of fourpence an hour, alwavs having an hour-

glafs before him ; and was fo fcrupuloufly exact, that when
obliged to attend the calls of nature, or whilft talking,

(though with the perfons for whom he was working, and
about their own bufinefs, ) he conftantly laid the glafs on its

fide, to prevent the fand from running. Yet notwithftand-

ing his exemplary induftry, and this rigid adherence to prin-

ciple ; notwithftanding his extraordinary- merit as an artift ;

notwitliftanding his loyalty and the pad favour of lord

Arundel and Charles I., Hollar died poor and miferable,

after a life of vicifiitude, and for the moft part of fuffering.

During the difl'olute reign of the fecond Charles, who
was to liften to the claims of modeft and retired merit I

The delighted purchafers of his " Seleucus," after Julio

Romano; his " Fountain of Pleafures ;" or his "Queen
Sheba vifiting Solomon," (as will be the cafe under any
reign where patrons are content to be acquainted with con-

temporary art only through the medium of parafites and
dealers,) were either heedlefs of what befel their author, or
were deceived into the belief that he was at leaft comfort-
ably provided for ; and while Stent, Overton, Green, and
the reft of the dealers of that day, enjoyed their fire-fides

in comfort, or rioted in the lap of luxury, on the profits of
his works, the engraver of more than two thoufand plates,

which are iince fought for through Europe, and moft of

whish
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v. hich are after hi', own d "ngns, expired in the very act of in-

liffj, who had entered his wretched apart-
i r ;i little forbearance.

ire for the molt part etchings, touched here

and there, where fuperior clearness was wanted, or the aqua-
1 not accomplifhed its purpofe, with the graver.

His fmall plates are fuperior to his larger; his ftyle of
handling his etching-needle is pleafing, and was original ;

and, in the accuracy, freedom, Ughtnefs, fpirit, and finifh of
his cities, abbies, cathedrals, and fome other of his land-

scapes, aad his plates of natural hiftory and Hill life, he much
excelled his contemporaries; even thofe on the continent

:

but in drawing the human figure he was not equally well in-

formed, and his hands and feet are therefore often defective.

In conformity with the falfe preference which fafhion had
conferred on works performed folely with the graving-tool,

he attempted to execute fome plates with the graver only, but
lias here failed of the fuccefs that attended him in etching.

Hollar appears to have been a meek- tempered man, and
to have wanted the neceffary confidence in his own powers
or the public taile, to venture on publishing any of his own
engravings ; though Vertue afcribes this effect to a differ-

ent caufe, which, no doubt, was at leaft a concomitant, he
fays, " I don't find that at any time he worked for himfelf,

to fell or publilh, as has been cuftomary with profeffors of
that art (engraving) when they had fubftance of their own,
or friends and intereft Sufficient." Alas! what is fociety

if it befriend not the ingenious.

The innate love of engraving mull be ftrong in fome
minds, or the neceflity of practiiing that art muft be impe-
rious, for Hollar to have left fucceUors. The truth, how-
ever, is, that in the department of his art, in which Hollar's

merit chiefly refided, he had no fucceffor, for Barlow, of
whom we mall prefently fpeak, was an Englifh painter, who
merely learned of him the procefs of laying etching-grounds
and ufing aqua-fords ; and William Carter, Daniel King,
and Thomas Dudley, who were all natives of England, and
pupils of Hollar, rather folio ced him to the grave, than fuc-

ceeded him in art. The former was ufed occafionally to afiiil

his mafter ; imitated feebly his ftyle of etching ; and is the en-

graver of the vignette head-pieces to Ogilby's Homer, and
probably of many other of thofe anonymous book-plates that

fome collectors afcribe to Hollar. King is fomewhat more
confpicuous. He publifhed " The Vale Royal of C'heftiire"

from his own drawings ; and engraved for Dugdale's Mo-
natticon, and fome other plates of topographical Subjects.

Dudley has occafionally fublcribed himfelf "quondam con-

difcipulusW. Hollar," and Mr. Strutt's account of him is as

follows. " He was a native of England, and one of the pupils

of the famous Hollar, whofe manner of engraving he imi-

tated. But though he never equalled his mailer in the Ught-
nefs of his point or freedom of execution, his etchings are

not without merit. His molt confiderable work was a fct of
cuts for the life of iEfop, prefixed to the laft edition of his

Fables, publifhed by Barlow. Healfo etched the portrait

of bifhop Ruffel, which is fubferibed Thomas Dudley
Anglus fecit 1 679."

R. Gaywood has alfo been mentioned as a difciple of

Hollar, but he etched no views, or other landscapes, and
in engraving portraits employed Iefs of etching; and, in

Short, did not confine himfelf to the ftyle of that mailer,

but blended with it what he acquired from ftudying Vorfl,

Vorfterman, and the other engravers of the Vandyke fchool.

Gaywood engraved a considerable number of portraits,

among which are thofe of queen Mary of Scotland, with a

crofs ; the countefs of Portland, Holbein, Vandyke, and

Dr. Fault us. The only hiftorical engraving of any confc
Vol. XIII.

queiice From his hand is the couehant Venus of Titian, which
once in king Charles's collection, and fince in that oi

the earl oi Choltnondeley.

Ol Francis Barlow much more may with the grcateft

truth be aflerted. This art ill was a native of Lincolnfhire,

but in what year he was bom was not known. He received

his firft inil ructions in art from a portrait painter of fmall

note of the name of Shepherd, and if he learned the ufe of

the engraver's inftruments from Hollar, he formed a ilyle

for himfelf.

The inventive powers of Barlow were extremely fertile.

His great merit lay in defigning and etching quadrupeds,

birds, fifties, infects; in fliort, the whole volume of animated
nature appears to have been open to his view, and in this

refpett, he is the fitted of all men to be the companion
of that great moral philofopher jEfop, whofe fables he has

fo admirably embellifhed. His human figures, which with
confiderable judgment he occafionally introduced, exhibit

the drefles and manners of his age ; he had obferved the na-

tural inftincts and cuftoms of animals, and has delineated them
with a fidelity which is furprifing; and his landfcape back
grounds often aflame a grandeur which could only refult

from elevated ideas of art.

His compolitions fliew that he had ftudied the animal and
landlcape painters who preceded him, as well as nature her-

felf, with advantage. In forming his ftyle of etching, he
has evidently looked at the animals of Hollar, yet is origi-

nal, vigorous, free, and fo happily varied, as to exprefs

the feathery and hairy furfaces of birds and quadrupeds
with a degree of fuccefs which non-e of his predeceffors,

and only Hollar among his contemporaries, will bear to be
compared with.

The frontifpiece to his iEfop's fables, where jEfop
himfelf appears furrounded by animals ; the angler and
entreating fifh, with its landfcape accompaniments ; the

proftrate camel ; the battle of the frogs and mice ; and the

oak, and reed bending before the ftorm, may be mentioned
with diltinguifhed praife. His foxes, camels, afles, and
wolves, are in general moft excellent, and all his birds are

fo, without exception : but his lions, wherever they occur,

are either ideal lions, and not well conceived, or fliew that

he had once feen and drawn from a bad model, and repeated

it wherever he had occaiion for a lion.

Part of " Monk's funeral" is Barlow's engraving : and
feveral of the plates for Edward Bcnlowe's " Theophila,"
publifhed in folio, A. D. 1652; and fome of thofe for

Ogilby's Virgil, are alio defigned and etched by Barlow.

That at fome period of his life he had travelled north-

ward, may be feen in the print which F. Place has engraved
after his drawing of " the Bafs Ifland," wherein he has

introduced foland geefe, curlews, gulls, and all the varie-

ties of Northern fea fowl ; and if he failed thither from any
port of Scotland, it was probably during this journey that

he faw in the latter country an eagle Soaring with a cat in

its talons, of which he afterward engraved a Spirited plate.

This anecdote is recorded both by lord Orford and Mr.
Strutt, who agree in Hating that Barlow wituefled this con-
tention in the air whilit he was drawing a view in Scotland,

and that the cat's rcfiftance had the effect of bringing both
animals to the ground.

At one period of his life, probably towards its clofe, he re-

fidi d mar the fign of the Drum in Drury-lane. That he was
induflrious is attelled in the great number of his productions;

yet notwithftanding this circumftancc, and the praife of fupe-
rior excellence to which he is fo juflly entitled : and not with-
ftanding the afliflancc of (Mr. Strutt fays) " a confidera-

ble ium of money," (he does not fay how much) which wast

Bb left
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left him by a friend, be died in indigent circumltances in

the year 1702.

Francis Piace ha* fometimes been fpoken of as if he bad

learned etching of Hollar, but in a letter to Mr. Vertue

he denies this ; and i:.doed the ft;, le which be adopted and

the number of ( lates which he has engraved after the draw-

ings and pictures uf Bariow, teaches tis rather to think he

muft have (tudied under that mailer, if under any mailer at

all. Lord O/ford fays " bis prints are very fcarce," but in

a book which contains " fixty-feven excellent and ufeful

prints of birds and beads" after Barlow, to which modern

ftudents and even academicians are not a little indebted,

and worn impreffions of which book may now be put chafed

of Carington Bowles for half a guinea the fet, are twenty

plates of a moderate fize, which bearthe name of Place, befide

others which on a critical infpeftion may be feen to be from

the fame hand. The birds in thefe prints are etched with fo

much of the fpirit and feeling of Barlow himfelf, that they

might well be fufpedted to be bis own performance, but for

the name of Francis Place, which is annexed ; nor are hit

graffy foregrounds, and the foliage and ramifications of his

trees lefs excellent.

« This ingenious artift was the fon of Mr. Rowland

Place, of Dinfdale, in the county of Durham." When
young he was articled as clerk to an attorney in London,

where he continued till the year 1665, when certain officers

coming to fliut up the houfe where he refided, on account of

the plague, be took the opportunity of quitting a profef-

fion that did not accord with his inclination, " and of fol-

lowing (fays lord Orford) the roving life he loved, and the

arts for which ke had talents."

In the courfe of his various rambles, he drew, painted, and

engraved, as inclination prompted or opportunity occurred,

befides difcovering fome occalional difpofition to mineralogi-

cal refearch, and (kill in the manufacture of pottery.

He drew and engraved views of Tinmouth caftle and

light houfe, the cathedral of York ; Scarborough caftle.

feveral plates for Thorefby's Topography of Leeds, belide

various other views in England, Wales, Scotknd, and Ire-

land, and the figures for Godartius's book of infects.

His former biographers agree in affirming that during

the reign of Charles II. he was offered a penfion of

500 /. per annum, to draw the royal navy, but declined

accepting it, having a competence without, and from his

natural love of independence and diflike of confinement.

He died in the manor houfe of York in the year 1728.

Befide the etchings which are here enumerated, and fe-

veral others, Piace engraved the portaits of biftiop Crewe,

general Lambert, and Richaid Thompfon, in mezzotinto:

to treat of the difcovery and introduction of which art, we

mull return back a few years.

Mr. Evelyn has been jullly ridiculed by lord Orford,

for the myllerious and paradoxical manner in which he

announces prince Rupert's difcovery of mezzotinto. It

is, perhaps, one of the moll honed, mod candid, and mod
happily exprefled, of the numerous pages which his lordfhip

has written on the fubject of fine art. " Ancient fages,

fays he, nfed to wrap up their doctrines, difcoveries or

nonfenfe, in fuch unintelligible jargon : (as Mr. Evelyn's)

and the baby world, who preferred being impofed upon to

being taught, thought themfelves extremely obliged for

being told any fecret which they could not comprehend.

They would be reckoned mountebanks in this age, who
ihould pretend to indrudt without informing ; and one can-

not help wondering that fo beneficent a nature as Mr. Eve-

lyn's fhould juggle with mankind, when the inventor him-

felf had contented that the new art ihould be made public.

«' It is a trile obfervation that gunpowder was difeovered

by a monk, and printing by a foldier. It is an additional

honour to the latter profeffion to have invented mezzotinto.

Few royal names appear at the head of difcoveries; 1. or

is it furpriling. One cannot expect that many of the

leaft common rank fhould be bleffed with uncommon abili-

ties. Quick'efs to feize and fagacity to apply are requi-

fite to fortuitous' difcoveries. Gunpowder, or printing,

: have fallen in many a prince's way, and the world

have been dill happy or unhappy enough not to poffofs

thofe arts. Born with the taile of an uncle whom his

fword was not fortunate in defending, prince Rupert was

fond of thofe fciences which foften and adorn a hero's pri-

vate hours, and knew how to mix them with his mn.utcs of

amufement without dedicating his life to thefe puriuits
;

(like US, who, wanting capacity for momentous views,

make ferious dudy of what is only the tranfitory occupation

of a genius.) Had the court of the fird Charles been

peaceful, how agreeably had the prince's congenial propen-

lity flattered and confirmed the inclination of his uncle !

How the mufe of art would have repaid the patronage of

the monarch, when for bis firft artid die would have pre-

ferred him with bis nephew ! How different a figure did

the fame prince make in a reign of diffimilar complexion !

The philofophic warrior, who could relax himfelf into the

ornament of a refined court, was thought a lavage mechanic,

when courtiers were only voluptuous wits. Yet if the

prince was defective in the traniient varnifli of a court,

he at lead was ador.ied by the arts with that polifh which

alone can make a court attract the attention of fubfe-

quent ages.

" Going out early one morning during his retirement at

Bruffells, he obferved the centinel at fome didance from his

poll, very bufy doing fomething to his piece. The prince

afked the foldier what he was about ? he replied, the dew
had fallen in the night, had made his fufil rufty, and that

he was fcraping and cleaning it. The prince looking at it»

was (truck with fomething like a figure eaten into the barrel,

with innumerable little holes clofed together like friezed

work on gold or filver, part of which the fellow had fcraped

away.
" The genie fecond en experiences, from fo trifl.r.g an

accident conceived mezzotinto. The prince concluded that

fome contrivance might be found to cover a brafs plate

with fuch a grained ground of fine preffed holes, which

would undoubtedly give an impreffion all black ; and

that by fcraping away proper parts, the finooth fuperficies

would leave the red of the paper white."

Communicating his idea to Wallerant Vaillant, a reputa-

ble painter then in the neighbourhood of Bruffells, they made
feveral experiments, and at lad invented a fteel roller with

projecting points or teeth like a file, which effectually pro-

duced the black ground, and which being fcraped away,

or diminilhed at pleafure, left the gradations of light.

Such was the invention of mezzotinto according to lord

Orford, Mr. Evelyn, and Mr. Vertue ; but the baron Hein-

nekin affirms that " it was not prince Rupert who invented

the art of engraving in mezzotinto, as Vertue and feveral

other authors pretend to fay ; but it was the lieutenant

colonel de Siegen, an officer in the fervice of the landgrave

of Heffe, who fird engraved in this manner; and the print

which he produced was a portrait of tlie princefs Amelia
Elizabeth of Heffe, engraved as early as the year 1643.
Prince Rupert, he adds, learned the iecret from this gen-

tleman, and brought it into England when he came over

the fecond time with Charles II."

The prefent writer has not feen the print thus fpoken

of
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of by the baron : and the precifa date of prince Rupert's

difcovery is no where mentioned. But if a mezzotinto en-

graving dated feventccn years before the relloration can be

produced, and the date be genuine, it certainly goes far to-

ward proving Heinuekin's aflertion. Vertue acknowledges
to have feen an oval head of Leopold William, archduke of

Auftria, in mezzotinto, that was dated in 1656, which he
rlli "ins the earlieft. It is infcribed " Theodoras Cafparus

a Furftenburgh canonicus ad vivum pinxit et fecit ;" but
this argues little againft prince Rupert's difcovery, fince it

is quite within probability that Cafparus might have learned

the art from the prince or Vaillant during their residence in

the Low Countries.

The earlieft of Rupert's engravings in mezzotinto, that is

now extant, is dated in 165S. It is an half length figure

from Spagnoletto : the fubjeft, an executioner holding a

fword in one hand and in the other a head, which is proba-

bly intended for that of John the Baptiit, and upon the

fword are the initials R. P. F. furmounted with a coronet.

It is further diftinguihhed by the following infeription on a

tablet beneath " SP in RVP. P. fecit. Francofurti. anno

165S M. A. P.M."
Return we now to the hiftorical progrefs of Englifh en-

graving, properly fo called; referring to the word Mezzo-
tinto, for the improved modern procefs of that branch

of the art.

Lord Orford fpeaks of William Faithorne the elder with

diflinguifked praife, and has given a tolerably correft lift of

his engravings, which he has feparated into five clafTes, and
to which the reader, who may wi(h to arrange the works of

Faithorne, is referred. He lived at the iame period with

Hollar, and about the year 1654 in the very fame houfe ;

but the year of his birth has not been afcertained. He was
the difciple of Peak, the painter and print-feller, who was
afterwards knighted, for whom he worked three or four

years. With Peak he efpoufed the royal caufe, when the

civil wars broke out between king Charles and his parlia-

ment ; and with him, and probably with Hollar alfo, was
taken prifoner at Baling-houfe ; from whence he was fent

to London, and confined for feme time in the prilon of

Alderfgate. In this uncomfortable fituation he excrcifed

his (kill as an engraver ; and here he produced a fmall head

of the firfl Villiers duke of Buckingham, which is in the

circular (lyle of Mellar,.

At the fohcitation of his friends, he was releafed from

confinement, and permitted to retire to France : though
Graham fays, he was banillied for refilling to take the oaths

el allegiance to Cromwell, and that he ftudied feveral years

under Champagne.
Vertue, who received his accounts of Faithorne from

Mr. W. Mill Clark, and Mr. Bagford, lord Orford's li-

brarian, feems to difcrcdit thefe facts ; but all agree that

be found protection and encouragement in France from the

abbe de Marolles, and obtained improvement under the

juftly celebrated Nanteuil.

The latter indeed is fufficiently obvious in his engravings.

At his return to England, which lord Orford thinks was
before tin- time of the protectorate, he married a filler of

captain Cround, by whom he had two fons, and opened a

t-fhop oppofite the Palfgrave-head tavern, without
'1 emple-bar, afluming the fign of the Ship. Here he not

only followed his art, but fold Italian, French, and Dutch
prnit6, and alfo the engravings of other Engli/h artifts

;

aie dill to be feen with the fubfenption " lold

by William Faithorne." And here he appears to have re-

30 yars.
" Some time afier the year 1680," fays lord Orford,

" faithorne quitted his mop, and retired to a more private

life in Printing-houle yard, Blackfriars ; Mill engraving,

but chiefly painting from the life in crayons, in which art

he had formerly received inilructions at Paris from Nan-
teuil." He alfo painted miniatures, and drew portraits in

black and white. Faithorne was a robuft and vigorous

man ; but the mifcondudt and consequent misfortunes of his

fou William, broke down his irame and fpirits, and he died

in the year 1691, and was interred in the church of St.

Anne, Blackfriars.

The principal part of his engravings appears to have been

executed during his refidence near Temple-bar, where he

alfo wrote and publiflied a "Treatife on Engraving," A.D.
1662, which he dedicated to his former mailer, fir Robert

Peake. The contents of this book, as difplayed in the

title page, are as follows : " The Art of Graving and

Etching, wherein is exprefled the true way of graving on
Copper ; alio, the Manner and Method of that famous

Callot and Mr. Bofs, in their feveral ways of Etching."
Portraits conftitute by far the moft numerous part of this

artift's works. He worked ahnoft entirely with the graver,

in a free and clear ftyle, paying more attention to the beauty

of his lines than molt of his Britifh predeceffors. In the

early part of his life, he feems to have followed the Dutch
and Flemiih manner of engraving ; but on his return from

France, his improvement was evidently confiderable. His
portraits are his heft works ; and the beil of his portraits

are juftly admired for their delicacy, freedom, ?nd force of

chiaro-fcuro.

Mr. Strutt has diftinguifhed the following among the

more valuable of Faithorne's hiftorical engravings :
" a holy

Family," from S. Vouet, a middling fized plate, in the

ftyle of Couvy; " a dead Chrift," from Vandyke; "the
laft Supper," without any painter's name, in folio

;

" Chrift praving in the Garden," the fame ;
" the Marriage

of Cana in Galilee," an etching, the fame ;
" the Scourg-

ing of Chrift," from Deepenbeck. Under this latter print

is written " Faithorne Sculp. Antwerp, 1657," which date

feems to have efcaped the notice of Vertue, and to falfify

the opinion that lord Orford, on his authority, had formed,

that " Faithorne returned to England before the pro-

tectorate."

His portraits, as has been already intimated, are too

numerous to be detailed in this place.

William Faithorne the younger was far inferior to his

father as an artift. His principal works are portraits,

fcraped in mezzotinto, of which Vertue has particularized

about thirty, with three prints of fancy iubjetls, and a

head of St. Mary Magdalen.
John Fillian was alio a difciple of the elder Faithorne,

whole ftyle and fome of whofe portraits he copied. He
was living in 1656, but died at an early age. His prin-

cipal works are, " a Head of his Mailer," looking over his

fhoulder, which is copied from a print by Faithorne him-

felf; the portraits of "Thomas Cromwell," and " Para-

celttis," and the " Frontilpiece" to Hcylin'j Cofmography,
in folio.

Of Peter Lombart, Vertue has been able to trace little,

but that he came from Paris, and returned thither after re-

maining for fome years in England ; to which Strutt add-;,

that he was a native of France, and came into England b -

fore the revolution.

He worked in a neat, laboured ftyle, and difcovcrs but
little talte. His drawing is fivqucntly incorrect ; his out-

lines hard ; his Giadows deficient in force and boldnt fs ; his

lights of too low a tone, and even his engravings after

Vandyke are deficient in farce, though he has difcovered a

li b z tolerable
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tolerable eye for die harmony, of chiaro-fcuro. Yet lie

worked after the pictures of the greateft mailers :

Raphael, Guido, Pouffi.i, Annibal Carracci, and Vandyke.

Among the bed of his engravings are, " the lad Sup:

a large upright, from Nicholas Pouffin ; "the Angel ap

pearing to jofeph," after Ph. Champagne; " the Cruci-

fixion," from the fame mailer; the " Frontifpiece," and

feveral other plates for Ogilby':; VirgiL Among his por-

traits from Vandyke is that of " Charier. I." on horfeback,

a large half-fheet print. From this plate he afterwards

erafed the face, and fubftituted that of " Cromwell ;" and

at a fubfequent period, " with the vicar of Bray's graver,"

as lord Orford wittily fays, reftored the king's.

Vertue has enumerated twenty other of his portraits,

which are chiefly after the fame mailer ; and to them may
be added a fet of twelve half-lengths of rather a large lize,

of which ten are portraits of celebrated ladies of the court

of king Charles.

Notwithftanding his referve in communicating prince

Rupert's difcovery of mezzotinto, John Evelyn, efq. of

Wooton, in Surrey, is entitled to honourable mention in

this place. He was the firil Englifh gentleman who wrote

upon the fubject of engraving ; and though his " Sculptura"

be deficient in artiilical knowledge and feeling, it is a work

of confiderablc erudition, and has contributed not a little

to the advancement of the art; while it clearly evinces his

love for engraving, the excellence of the example which he

vifhed to fet, and the general goodnefs of his heart. Lord

Orford liandfomely fays of him : " If Mr. Evelyn had not

been an artiil himfelf, as I think I can prove [that he wasj,

I fhould yet have found it difficult to deny myfelf the plea-

fure of allotting him a place among the arts he loved, pro-

moted, patronized ; and it will be but juftice to inlcribe his .

name with due panegyric ill thefe records, as I have once or

twice taken upon me to criticife him : but they are trifling

blemifhes, when compared with his amiable virtues and

beneficence ; and it may be remarked, that the word I

have faid of him is, that he knew more than he always com-

municated."

The duration of the life of this great contributor to

learning and the arts was protracted to 86 years, and he

died in 1705.

It appears now to be agreed among the connoiffeurs, that

the five fmall prints of Mr. Evelyn's " Journey from N
to Rome," which his biographer thought were etched by

Mr. Hoare, are Evelyn's own performances ; and to thefe

Mr. Strutt has added a '• Portrait of Dobfon" the painter,

from a picture by himfelf.

David Loggan was a native of Dantzick ; he was born

about the 1 ear 163J, and died in 1693. From Simon Pafs,

in Denmark, he is laid to have received his earlieft inftruc-

tic;.-; 1 engraving ; he afterwards refided in Holland, where

he flodied under Hondius ; and a lhort time before the

r . ration he tame to England.

His drawings of All-Soul's college being taken great no-

tice of at Oxford, he was requefled to undertake plates of

the public- buildings in that univerfity. By thefe engrav-

ings he ii diftinguifhed himfelf; and at Oxford he re-

mained a confiderable time, and married Mrs. Jordan of a

good f mrlv, near Witney. In the latter part of his life he

refid d in Leicelter fields, London ; where he died.

In fatirifing the vanity of a certain dramatic poet,

Dryden lays,

" And in the front of all his fenfelefs pla^s,

Makes David Loggan crown his head with bays."

Yet as Loggau's merits as an engraver were not fuch as to

crown his own with lading reputation: his name will pro-

bably live much longer t will be cared for.

Hee.tc.hedi , and his ftyle of enj . though it

has a certain degree of nei , is iliff and tailelef*. Ilia

portraits, of which he executed a confiderable number, are

chiefly after his own dra . black lead, which lie

handled with more ability, at baft with a better tulle, than

his gr

Vertue has enumerated -/) portraits from the hand of
Loggan, of which the pri ipal are, three plates of
« Charts II.;" " Mother Lot.fc of Loufe-hall," which
it feents added much to hh contemporary reputation ; and
" George duke of Albemarle," a half-lhect print, ai.d pro-

bably his bell portrait from the life. He alio engraved two
views of " Cambridge;" a whole flieet view of " King's

"Co el" in that univerfity ; feveral views of
public Buildings at Oxford ; and eleven plates of the
" Habits of the Academies" at that univerfity, which are

entitled, "Habitus Academicorum Oxoniae a Doctore aJ
Servientem ;" and had (v ns an odd thing) a licence

for £

.

ing his '• Oxonia Illuftrata."

With David i came over from i Abraham
Blootehng and Gerard Valck, men of fuperior ta!

though probably of inferior addrefs. Vertue informs us,

that whilil in England, Blooteling received thirty guineas

(a large price in thofe days) for an etching of the duke of
Norfolk. His powers were van us : he etched, engraved,
and (craped in mezzotinto. His etchings are fpirited and
free; and his mezzotintos of a clear grain, and tolerably

well drawn. About eighteen of his portraits are e umerated
by Vertue, of which tie principal are, " Anthony earl of
Shaftelbury,'.' c.,e of the fcarceft of B outelmg's wo

. and " Prince Rupert," after fir P. Lely. Trie portrait of
" Admiral Kortenaer," a large upright, from Bartholomew
Vander Held, is not among thofe mentioned by Vertue.

After remaining fo-.ne few years in England, Blooteling

returned to Amlterdam ; and in the year 1685, pubi:

tltere the " Gems of Leonardo Auguitino," from plates

etei.ed by himfelf.

Gerard Valck was origi: ally Blootelbg's fervant, (per-
haps apprentice,) but a: married his lifter. S^me
of the beil engravings, or bell parts of t-hof. en

which were pubhihed in tl f Loggan, arc

the performances of Valck, wi r Schenck
in his large Dntch Atlas, publifheo in 16S3. L' rd Or-
ford fai.s, that he " engraved one of the fineft prints we
have: it is the ir.mous " Duchefs of Mazarine," fitting in

very loole attire, with one hand on an urn ;" '

praife is more than the engraving deferves. His other works
are, a " Bathlheba bathing," from B. Grant ; and the por-
traits of " Robert Lord Brc I .

• Duke of
Lauderdale." Vertue knew of no other plates that were
entirely engraved by Valck.

Notwithftanding the " Sculptura" of Evelyn, and the
merits of Hollar, Barlow, Faithome, and the engravers of
the Vandyke fchool, the tafteleffbefs and diiTolute manners
of the court of Charles II. iaad now reduced the art of en-
graving to a very low ebb. Its records are fcarcely more
than thofe of the commoneft trade.

Edward le Davis was of Welfli extraction, and, having
feme inclination for the arts, was articled as an apprentice
to David Loggan. Being maltreaud by his miftrcfs, who
obliged him to wear a livery, and follow her as a fervant, he
abfertted himfelf, went over t'j Fi nee, and became a dealer
in pictures. On his return he drew a d feveral

portraits, and fonie other fubjecVs ; but thei. mi its are in-

confiderable.. Vertue mentions the names of nine of thefe

portraits,
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portraits, of which the moft remarkable are, " King
Charles J I " feated, whofe face was afterwards erafed from

the copper, and that of William III. lubllituted in its

(I gd ;
" Queen Catherine of England," a large whole

length; and "James Duke of York," a large head in an

ov.il, furrounded Ly flowers. Le Davis alfo engraved an
'• Ecce Homo," after Caracci, which is become fcar'ce

;

and " a Merry Andrew," after Frank Hals.

About the lame time with Blooteling, Michael Burghers

Was alfo driven hither by the troubles in the United Nether-
1. ds, and fettled at Oxford. His works are executed en-

tirely with the graver, in a llifl", laboured ftyle : and his

drawing of the hum:!:] figure very defective. The moft
valuable of his engravings arc the antiquities, confifting of
ancient pavements, ruined monafteries, &c. which he exe-

cuted for that indefatigable antiquary, Thomas Hearne.
Mr. Strutt, fpeaking of them, fays, " though we cannot

admire the tafte with which they are executed, yet they

become e;t;m.:ble, becaufe they ftill continue to us an idea

of thofe monuments of antiquity, which time had Qtherwife

obliterated for ever."

Excepting thefe, his beft prints are probably a few
which he copied from Mellan, wherein he imitated the fpiral

ftyle of that lingular mafter, and among which are, a large

" Face of our Saviour," executed in a tingle fpiral line
;

and "a Frontifpiece" to Creech's tranflation of the Satires

of Horace, a much fmaller plate. He alfo engraved fome
few of the " Oxford Almanacks," beginning (though the

plate appears without his name) in the year 1676, and did

feveral other plates, among which are the old chapel of

Queen's college, before it was pulled down, for that learned

univerlity ; fometimes adding to his name, when he in-

fcribed it beneath his engravings, " Academias Oxon. Cal-

cographus."

Peter Vanderbank was an engraver of more merit. He
was born at Paris, though probably of Dutch anceftors.

and ftudied under De Poilly. He arrived in England about

the year 167a, and here he married the lifter of Mr. Foref-

ter of Bradfield, in Hertfordshire. Lord Orford fays, he
*« was foon admired foi the foftnefs of his prints, and ftill

more for the fize of them ; fome of his heads being the

largeft that had yet appeared in England." But foftnefs

and admiration are comparative terms; and the reader mull

not fuppofethat hie portraits are in that refpeft comparable

with thofe of Nanteuil or Houbraken. Yet the merit of

paying more attention than had hitherto been paid in Eng-
land to the manual part of engraving is certainly his; and

this circumftance, added to the large dimenfions of many of

his plates, occafioned them to occupy, fo much time, that

be was by no means adequately compenfated for his labour.

After ftruggling foi a time with poverty, print-dealers, and

the low tafte of the times, he retired without compromiling

erits, and found an afylum under the friendly roof of
his brother-in-law at Bradfield, where he died in the year

,697-
" After his death, his widow difpofed of his plates to

Broun, the print-feller, who made great advantage of them,
and left an eafy fortu le.

'

Vanderbank 1 .me plates after Verrio's pictures at

Windfor,but by far the greater part of his works are portraits,

of which Vertue ha-; enumerated no (ewer than fifty! which,

confidering the large fize of fome of them, is no trifling evi-

dence of his pr.. ce. Thofeofmo ft importance

are, " King Charles 1J." m his greater robes, after Gafcar,

(done the year after Vanderbank's arrival;) another porti il

of Charles, two fe< t four inch 1, by two feet wide 1

«' King James II." after fir Godfrey Kpeller, large; "Mary

his Queen," ditto; feparate plates of " King William" and
" Queen Mary ;" " Tiu.mas Lamphigh, arehbimop of
York," which is one of the fineft of his works; and two
heads of Waller the poet, at the ages of twenty-three and
fe veil ty -fix.

Arthur Soly, William Elder, John Drapentier, Robert
Jackfon, Francis Bragge, Paul Vaul'omer, Nicholas Yates,
John Collins, Simon Gribelin, William and John Clarke,
and R. Tompfon, who all lived and engraved about the
time now under our oblcrvatiou, are unworthy of particular
notice. " The art of engraving," lays Vertue, " had funk
fo low about the clofe of the century, that Verrio, Cooke,,
and Laguerre, could find no better artiiks to engrave their
defigns than Gribelin and Vanfomer." " He might in

juftice have added," obferves lord Orford, "that the en-
gravers were good enough for the painters."

Of Robert White, who was born in London in the year

164J, and died in 1704, little more can be faid, except on
the tcore of his drawings in black-lead, and his profeffional

induftry, which, judging from the number of his engravings,
may well excite our furprife. Vertue praifes his portraits

more than they will be found to deferve as engravings.
Yet all his biographers agree that the merit of producing a

ftrong likenefs was certainly his, and in portrait enaraving
this is the firft of merits.

The prefident of the Royal Academy (Mr. Weft) is in

pofleflion of iome of his pencil • drawings on vellum,
which are fuperior to his prints ; and fir Godfrey Kneller
thought fo well of them, that he painted White's* portrait

in return for drawings of his own and his brother's, from
the hand of the engraver. The reader will find White's
portrait of fir Godfrey in Sandrart's lives of the painters.

From David Loggan he learned the rudiments of en= •

graving, and in the year 1674, which is two years be fere
Burghers was employed on the " Oxford Almanack,"

'

White produced the firft of that feries.

For the generality of his portraits for books, which are

disfigured by the broad borders that were then the fafhion,

he received at the rate of four pounds each, with the occa-
fional addition often (hillings; thirty pounds, which was paid
him fay Mr. Sowters of Exeter for a portrait of the king of
Sweden, (which the prefent writer has not feen, but which
was probably of much larger dimenfions,) has been fpoken
of as an extraordinary price. So great, however, is the
number of his engravings, that in the courfe of forty years

he faved from four to live thoufand pounds ; and yet, lay

his biographers, (with little reflection copying each other,)

by fome misfortune or fudden extravagance, lie died in indi-

gent circumftances at his houfe in Bloomfbury. The reader,

probably, will not readily believe, that the habits acquired
by the patient profeflional induftry of forty years, could
plunge into fudden extravagance.

Of his own works he made no regular collection, but
when he had done a plate, roiled up two or three proofs, and
flung them into a clofet, where they were found in heaps.

Many of thefe proofs may now be found in the collections of
thofe curious perlons who take Grainger for their guide.

The plates which he had by him were, after his deeeafe,

fold to a printleller in the Poultry, who in a few Years, ac-

cording to lord Orford and Mr. Strutt, enriched himfelf
by the purchafe. Vertue expreffes his honett difpleafure

that fo large a portion of the produce of our engraver's in.

duftry Qiould devolve to the dealer; but fo it has ever been : .

and if he complains for White, how loudly (hould he com-
plain for Milton !

The number of his portraits of which Vertue has col-

lected the names, arc two hundred and lcvcnty-livc, of
which,
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I wo arc (craped in mezzolinto, and all the reft en-

graved in lines. Some few ot Robert Whit '.• plates are

by his fon George, who chiefly practiled in mezzo-
tinto, but engraved a few plates in lines, ot" which the prin-

cipal one is a large portrait of " James Gardiner," biShop of

Lincoln.

John Sturt, the pupil of White, who was born in London
in the year 1658, and lived to the age of feventy-two

a man of ignorant ingenuity. His principal work is the

" Book of Common Prayer," which he engraved on iilver

plates. The top of every page is ornamented with a Small

historical vignette. Prefixed is the hull of George I. in a

circle, and facing it the prince and princefs of Wales. The
peculiarity of this work is that the lines of the king's face

are expreffed by writing, fo fmall that few perfotlS can read

it without a magnifying glafs, and that this writing coulifts

of the Lord's prayer, the Ten Commandments, prayers for

the royal family, and the 21ft Plalm. So that here are

prayers which cannot be read, and a head which might have

been better produced with a hundredth part of the labour.

This uncommon Common Prayer Book was publiihed by
fubfeription in London in the year 1717. It was in large

cftavo, and was followed by a " Companion to the Altar"
of the fame fize, and executed in the lame manner. Sturt

was alfo the firft man who pofed the wondering multitude

of" microfcopic wights," by engraving the Lord's Prayer

within the area of a circle of the dimenfions of a filver

penny.

To this wonder-niggling ftate was engraving reduced,

when, at the- commencement of the new century, fir Nicho-
las Dorigny (hone forth on the darkened arts of England.

He was born in France, and was a younger fon of Michael

Dorigny, by a daughter of Vouet the painter. His fa-

ther dying whilft he was young, he was brought up to the

ftudv of the law, which he purfued till he was about thirty

years of age : being then examined, in order to his admiffion

into the corps of advocates, the judge found him very diffi-

cult of hearing, and accordingly advifed him to relinquish a

profeffion for which he was in this relpect. fo ill qualified by
nature. He took the advice, and immediately applied hiin-

felf to drawing with great afiiduity. After a year's expe-

rience in this art he repaired to Rome, where his brother at

that time reiided, and here he followed painting for fome
years; when, having acquired great freedom of hand, and
being uncommonly docile and flexible in his difpofition,

he followed the recommendation of certain friends, who ad-

vifed him to ftudy etching. In this art he produced Seve-

ral works of merit, but the engravings of Audran, wdiich

were ncAv the topic of general and juft encomium, con-

vinced him that the ftyle he had adopted was iulceptible of

great improvement ; and he employed ten years in emula

the vigour and grandeur of that distinguished artill. He
had now etched many plates, and among them the feries from

the fable of " Cupid a..d Pfyche," after Raffaelle, when,
feeling that he had not acquired that command of the

graver which was neceffary to the harmonious perfection

which he contemplated, he abandoned engraving for a fhort

time and returned to his pencils. " A word from a friend,"

fays lord Orford, " would have thrown him back to the

law:" this, however, it is not ealy to believe.

After two months re-application to painting, he re-

folved to acquire that power over the graver, of which
he had fo flrongly felt or fancied the neceffity-. All thefe

feelings and relolutions are thofe of an artill of genius.

With a little instruction, he rapidly acquired the knowledge
and power of which he was in queft, and begun to engrave

the let of " Seven Planets," after Raffaelle ; in which he

fuccccded fo well, that he was now emboldened to undertake

Raftaellc's " Transfiguration," the accomplishment of

which raifed his reputation to an extraordinary height.

known to Several EngliSh noblemen and gentlemen

of rank, who at that time refided in Italy, he was perfuaded

to come to England, avid undertake to engrave the Cart

He arrived in June 17:1, but experienced fome disappoint-

ment, and was not enabled to begin his drawings till the year

following, the intervening time being fpent in railing a fund

to enable him to profecute his intended work.

At firlt it was propofed that the plates 'Should be en-

graved at queen Anne's expence, and that the impreffionj

Should be given as prefects to the nobility, foreign pr;

miuiflcrs, &c.j but this was too liberal even for what has

been emphatically called the AuguSbn age of England,

which had now commenced. Dorigny estimated the ex-

pences at four or five thoufand pounds, but though the

fid trcafurer Orford exerted himfelf greatly in the cauSe

of the a' till, he could not obtain the firm, and this plan

was confequentlv rendered abortive.

The engraver had, however, an apartment affigned him in

Hampton Court palace, and the work was at laft undertaken

by a public fubfeription, at four guineas the fet.

The labour of Seven plates of the large dimenfions that were

refolved on, appearing too great for the hand ot a Single in-

dividual, who was not young, Dorigny was induced to

to Paris for affittance ; and for the firlt two or three years

obtained that of Dupuis and Dubofc, who Loth q
him before the engravings from the Cartoons were half

completed.

In Somewhat lefs than fever, years, however, from the date

of his arrival, (namely, on the lft day of April, 1 7 19,)

Dorigny had the honour of presenting two complete lets ot

thefe celebrated engravings (with an engraved dedication)

to king George I., one fet totheprir.ee, and another to the

princefs, when he received irom his majeSty a purfe of a hun-

dred guineas, and a medal from the prince; and the duke of

Devonshire, of whom he had borrowed four hundred pounds,

freely remitted the intereSt for four years. His reputation

from this time continued to increafe through Europe, and

in the year following, he received the further honour of

knighthood from the hand of his majefty.

In a few years after the completion ot the Cartoons, the

eyes of our engraver began to grow dim, and either this cir-

cumilance, or the natural inclination of man to return to

the place of his nativity, occafioned his return to Paris,

where, in the year 1725, he was made a member of the

Royal Academy of Arts, and where he died at the ad-

,!uy-nine.

His drawings from the old mailers, chiefly after Raffaelle,

Dojninichlno, Guercino, and Daniel r.e Volterra, have been

much admired, and have told for confiderable funis ; and be-

fides the plates mentioned above, he engraved " St. P
curing the lame Man," a large uptight from Civoli, wl

is one of his early works, ar.d in the dark manner of h:

ther ;
" The Defcer.t from the Crofs," after Danic

terra, a very fine engraving- ; the " Martyrdom of St. Sc-

battian," after Dominichino, an upright, a. d eqi:.

torious ; " The Holy Trinity," from Guido ; and a few-

other plates from A. Carracci, Lanfranc, and Louis Dorigny,

his brother.

When the late period of life at which Dorigny began to

life the graver is considered, the power which he acquired

over that instrument mult be regarded as extraordinary :

the art with which he mingled the lines of the graver h

thofe of the etching-n edle is alio much to be admired ;

and though it inuft be allowed that in copying RaSJadli/s

6 forms
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forms he has often loft much of their exquifite grace ami
chaftenefs, and has rendered the characters of his heads

but coarlely, yet on the whole he rides his graphic Pegafus

with mnfculine grace. There is a manly energy and free-

dom in his flyle, bridled by fimplicky ; his madows are

full-toned, clear, and rich ; and though his flefh be deficient

in chara&eriftic texture, the lines arc often conducted over

his draperies with unprecedented freedom and elegance, of
which the figure of '• St. Paul preaching at Athens," and

that of the lame apoille in the Cartoon of " Elymas the for-

cerer, tlruck blind," may be fufficient examples. Indeed, a

critical eye may trace in the arrangement of Durigny's
lines, the rudimental principle of that fimple fyftem of dra-

pery-engraving, which Mr. Heath and his fchool have
lince polifhed and rendered more perfect.

Charles Dupuis, who lias been me itioned as the affiilant

of Dorigny, engraved fome plates from the hiftory of the

misfortunes of Charles I., but the climate of England not

agreeing with his conflitntion, he returned to Paris, and
died there in the year 1 743. A younger brother of his alfo

came over, but returned in difappointment, finding Britiih

encouragement lefs than he had expected.

Claude Dubofc quitted Dorigny's fervice at the fame
time with Dupuis, but fettled here, and, with more boldnefs

than ability, undertook to engrave the Cartoons en a fmaller

fcale than Dorigny's for the print fellers, who prefump-
tively, were cunning enough to think, not of tranfeenaing,

but of underfilling the engravings of that diftinguifhed

artift. He next engaged himfelf to engrave a let of the

duke of Marlborough's battles, for which he received at

the rate of four-fcore pounds per plate. At hi ft he had no
affiftance but what he received from du Gueruier, but after-

wards fent to Paris lor Beauvais and Baron, who affilled lim
in the completion of thefe engravings. He now commenced
printfeller, and publifhed in numbers a tranflation of Picart's

" Religious Ceremonies," in engraving which, he was af-

fifted by Gravelot and Scotin, who came over to England
for that purpofe.

Dubofc's ftyle of engraving is heavy, and his drawing of

the naked very indifferent, which renders it Rot improbable

that the word parts of Dorigny's Cartoons are by his hand.

Among his works, which are not very numerous, the " Con-
tiaence of Scipio," from that picture of Nicholas Poullin,

which was in the Houghton Collection, is probably the

bell.

Of the Winflanleys, as engravers, little can be faid.

Henry (the elder) etched feveral views of" The Palace at

Audley-end ;" and Hamlet (fon of the former) etched

twenty plates from the earl of Derby's Collection, and a fet

of prints from fir James Thornhill's " Cupola of St. Paul's

Cathedral."

The father was projector and builder of the Eddyflone
light houlc, and when it was thrown down by a dreadful

temped, was buried in its ruins. To his etchings of Audley-
end, which were dedicated to king James II., he added an

inscription in hoi our of lir Chriltopher Wren, and the plates

being " reserved by the descendants of the earl of Suffolk,"

{according to lore! Oiford,) the impreffions are now become
cai 1 .

The fon ftudied under the Knellers, and afterwards in

Italy, yet he made no great figure as an artilt The noble-1

man quote d above, fpeaksof his houfe at Littlebury, where
** were Geveral mechanic tricks to furprife the populace,

which were known by the name of " Winlla.ilcy's Won-
deis." Thefe childifh contrivances*, I fuppofe, he learned

in Italy, 'a here they do not let then religion monopolize oil

kinds of legerdemain. In the noble palace of the villa

Borghcfe," adds his lordfhip, «« was the noble flattie of
Seneca dying in the bath, and a devil that ftarted out of a
clock-cafe as you entered the room." Hamlet painted
a few portraits with moderate ability.

The affiftance which du Gueruier rendered to Dubofc in

his " Battles of the Duke of Marlborough," has been al-

ready mentioned. He ftudied under Chatillon, at Paris,
and came to England in 1708. The London Academy,
as it was called, was then eiiablifhing under the aufpices of
fir Godfrey Kneller, and du Gueruier was chofen director

of it, and continued lo to the time of his death, which was
oceafioned by the fmall-pox, and happened Sept. 19, 1716,
when he eras but thirty-nine years of age. Be fides his (hare

of the Marlborough's battles, he engraved a fevv frontis-

pieces, chiefly for plays, and, at the in fiance of lord Halifax,
a large print of " Lot a id lus Daughter," from Caraviggio,
and the portraits (large) of the "Duke and Duchefs of
Queenfbury,"

Bickham, Coignard, Johnfon, George King, Nichols,
and Simpfon, who were all contemporary, are palled over
for reafons which have formerly been given. John Kip en-
graved a confiderable number of the palaces and feats of
the nobility and gentry from Knyff, but they were in-

different, and were far from advancing the art.

It has been already mentioned, that Girard Scotin, the
younger, came over from Paris to affift Dubofc. He
ftudied under his father, who was an engraver and a difciple

of De Poilly, but was a man of more induftry than talent.

His principal works are, "Belifarius," a large plate, after

Vandyke, or Murillo, for it does not appear to be afcer-

tained to which of thefe matters this celebrated picture

fhould be afcribed ; and " Alfred receiving the Account
of the defeat of the Danes," from Blakeney He alfo

affifted Hogarth in fome of his feries, and engraved a few
portraits.

Henry Gravelot, who came hither at the fame time, was
an artilt of much more tafte. His opportunities of ob-
ferving nature had been more various and extenfive than
fell to the lot of many of his contemporary profeffors of
the fine arts. He was a native of France, but had been in

America as fecretary to the governor of Canada : the
climate difagreeing with him, he returned to Paris, whence
he was invited to England by Dubofc.
He was for fome time employed in Gloucefterfhire, draw-

ing churches and antiquities, and, according to lord Orford,
he drew the monuments of kings for Vertue. For the
bookfellers he made a very great number of defigns, both
hiftorical and ornamental, wherein his talle and the fertility

of his inventive powers are eminently confpicuous. From
many of thefe he made etchings, as alfo many after the
defigns of Hayman, and the fame talle and facility attended
his etching-needle, which is confpicuous in the productions
of his pencil.

In fir Thomas Haumer's and Theobald's editions of
Shakefpeare, a great number of his engravings, and feveral

of his defigns, may be found. His principal work on cop-
per is a large print of " Kirkftall Abbey," which Stiutt

fpeaks of as a hue fpecimen of his abilities, but which the

prefent writer has no! fee n. 1 le lived to the age of feventy-
four, and died at Paris in the year 1773.

Bernard Baron w is alfo transplanted hither from the con-
tinent by Dubofc, ivlio appears to have been a great fpe-

culator in
1 f culture. They differed, and went

to law, on the fubject oi .1 fel of engravings alter Dr.
Mead', pi&ures from the hiftory of UlyfTes, by Rubens,
but were afterwards oncil

I andwi il to Paris together
in the year 1729. After engraving fome plates for Motif.

Croiati
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Crozat, from the r Hion, lie returned to England,

and here h< ted a confi r, and had

in i^fadlion of working after fome of the lined pictures in

the kingdom.
His ftyle is chiefly (Indied from that of fir Nicholas

Dorigny, generally coarfe, but occafionally fomewhat foft-

encd and incorporated with the prevailing talle of the French

fchool. His principal engravings are as follow, and are all

large plates. " Vandyke's cquellrian figure of Cliarles I."

from the royal gallery at Kenfington ; the " Cornaro
family," from the celebrated Titian at Northumberland
houfe ; the " Pembroke family," from the fame mailer,

at Wilton houfe ; the " Naffau family," from the fame,

in the collection of earl Cowper ; the " Jupiter and An-
tiope," alfo after Titian, executed in Paris ;

" Henry VIII.
granting the charter of incorporation to the company of

Surgeons" from Holbein. Baron died in Panton fquare,

Piccadilly, in the year 1762.

Chereau, the vounger, was alfo imported from Paris by
Dubofc, and engraved a profile likenefs of George I.

which poffefles fome merit, but finding or fancying, that his

talents were undervalued in England, he foon returned.

Michael Vandergucht, originally of Antwerp, ftudied

under'Boutats, but was the mailer of Vertue. The year

of his arrival in England is not known ; here, however, he

met with fome encouragement, and reiided in London.
His chief employment was to engrave anatomical figures,

.but he fometimes undertook fubjefts of a different kind.

His matter-piece, according to Vertue, was a portrait of

Mr. Savage. He alio engraved a very large plate of the

royal navy from Ballon.

John Vandergucht, fon of the preceding, was born in

1697, and acquired from his father the manual practice of
engraving, but ftudied drawing under Lewis Cheron, and
afterwards at the London Academy. He was employed
by Chefelden to draw and engrave the fubjefts for his Ofteo-

logy, a work by which he obtained much credit ; and he had
a confiderable fum for engraving " Sir James Thornhill's

cupola of St. Paul's cathedral." The fix academy figures

which he engraved from the drawings of his mafter Cheron,
fhew that he underftood drawing better than he could manage
the graver. He alfo engraved Pouffin's " Tancred and
Erminia."
He produced a great number of bookplates, of which

•the merits were not great, and fome were alfo engraved by
I brother Gerard Vandergucht, who was a great dealer in

piftures, lived to the ag« of eighty years, and died in 1778
at his houfe in Bruok-ftreet, the fame that is now inhabited

by Trefhaon the academician.

George Vertue was born in the year 1684, in the parifh

of St. Martin in the Fields, London, and was put apprentice

at the age of thirteen to a mafter who engraved heraldry on
plate. This perion being obliged to leave the kingdom bythe
time Vertue Nad been three or four years under him, our artift

returned to his parents. He then gave hirnfelf entirely to

the ftudy of drawing for two years, when he became the

pupil of Michael Vandergucht ; with whom he engaged to

remain three years, but protra&ed his ftay to feven, when
he quitted his mafter on handfome terms, and begun to en-

grave book-plates for hirnfelf.

" The art was then, fays lord Orford, at the loweft ebb
;n England. The beft performers were worn out ; the war
v.'ith France (hut the door againft recruits ; and the animo-
fity of faftion diverted public attention from the cemmon
arts of amufemeut." At this period our young engraver
was recommended to the notice of fir Godfrey Kneller,

whofe reputation fuftained the remaining dignity of art

:

Kneller befriended him, and he was foon after employed by
lord Somers, who, " bira

iroufly," and by his talents ai now
enabled to fupport his widowed mother, with her family of

feveral children.

In the year 1 7 1 1 he begun to ftudy at the academy which

fir Godfrey had recently inftituted ; where he continued to

draw for fome years with great affiduity. He had now
produced his famous head of archbiihop Tillotiou, which
lord Orford emphatic?' "the ground-work of his

reputation," and foon aft (lion of the prefent royal

family, he publifhed a large portrait of king George I.

from a picture by Kneller. "As it was the liril portrait

of that monarch, many thoufands were fold, though by no

means a laborious or valuable performance. However it

was fhewn at court, and was followed by his undertaking

to engrave portraits of the prince and princefs."

\ ertue had now conrai 'graphical and ami-

quarian refearches, in which he has been fo eminently fuc-

cefsful. In thefe purfuits he made many journeys to dif-

ferent parts of our ifland, and his time was induftrioufly em-
ployed in making drawings, catalogues, and various memo-
randa.

" His third after Britifh antiquities foon led him to a con-

genial Ma?cenas. That munificent collector, Robin Hnr-
ley, fecond earl of Oxford, diitinguifhed the merit and ap-

plication of Vertue;" and the invariable gratitude of the

latter, exprefied on all occafions, attefts at once the bounty
of his patron and his own humility.

Another of his patrons v. as Heneage Finch, earl of

Winchelfea, whofe portrait he painted and engraved, and

who, being prcfident of the Society of Antiquaries on its re-

vival, in 1717, appointed Vertue, who was a member, en-

graver to that learned body.

Henry Hare, the lalt lord Coleraine, was alfo one of his

antiquarian benefactors, and the univcrfity of Oxford em-
ployed him for many years to engrave the head pieces for

their almanacks.

With lord Orford, lord Coleraine, and Mr. Stephens

the hiftoriographer, he made feveral tours to various parts

of England. For the former he engraved portraits of
" Matthew Prior," " fir Hugh Middlcton," and other diitin-

guifhed men: for the duke of Montague he engraved, " fir

Ralph Windwood ;" for fir Paul Methuen, the portraits of

"Cortez,"and «'Archbi(hopWarham" fromHolbein's origi-

nal at Lambeth; and for lord Burlington,Zucchero's "Queen
Mary of Scotland," a plate which evinces more felicity, and

a better tafte of execution, than moil other of his works.

In the year 1727 he travelled with lord Orford to Bur-
leigh, Lincoln, Welbeck, Chatfworth, and York, at which
latter place he obtained from Francis Place, whom we have

mentioned, many of thofe anecdotes of Hollar which are

inferted in his biography.

In the next year, the duke of Dorfet invited him to

Knowle. From the gallery there, he copied the portraits

ot feveral of the poets. Here he was on fairy ground,

and Arcadia was on the confines; but he was disappointed

on an excurfion to Penfhurft, at not finding there any por-

trait of fir Philip Sydney,
In 1730 appeared his twelve heads of diftinguifhed poets,

one of his capital works, which he meant to have followed

with the portraits of other eminent men, arranged in claffes,

but this fcheme was taken out of his hands by the MelTrs.

Knapton ; and there is reafon to think that Vertue's rigid

regard for veracity, which made him juftly fcrupulous of

authenticating the likeneiTes of deceafed characters without

the cleared proofs, and not die fuperior talte or difcernment

I «f
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•f the Knapton's, made them engage the tiiperiot talents

of Houbraken and Gravelot, to li.iilh a work which our
anilt had begun, and had himfelf projected.

His next considerable production was, the portraits of

king Charles I. and the loyal fufferers in his raufe, with

their characters fubjoined from Clarendon. But this was

fcarcely liniflied, before Rapin's hiifory of England ap-

peared, " a work, (lays he,) which had a prodigious run,

infomuch that it became all the converfation of the town
and country, and the noife being heightened by oppolition

and party, it was propofed to publim it in folio by num-
bers, of which thoufands were fold every week." The
Mcffrs. Knapton engaged Vertue to accompany it with effi-

gies of the kings and other fuitable embellifhments, an un-

dertaking which occupied three years of his life. He pre-

fented a copy of this work, when finilhed, richly bound, to

the prince of Wales, at Kenlington.

He now renewed his topographical journies, accompanied

fometimes by the earl of Eeicefter, fometimes by lordOxford,

and fometimes by Roger Gale the antiquary ; and between

the years 1734-38, viiited St. Albans, Northampton, Ox-
ford, Penfhurft, Warwick, Coventry, Stratford, and travelled

through the counties of Kent, Suffex, and Hampfhirc,

where he made various (ketches, drawings, and notes, always

prefenting a duplicate of his oblervations to his patron

lord Oxford.

In 1739, he travelled eaflward with lord Coleiaine,

through the counties of Effex, Suffolk, and Norfolk, flop-

ping as ufual to make drawings and obfervations at every

memorable church, feat, or other fpot congenial to his pur-

luits. In 1741 he loft his noble friend and patron the earl

of Oxford, who died on the 1 6th of June. But his merit

and modeity ftill raifed him' benefactors. The counlefs

dowager of Oxford, even, alleviated his lofs, and the

duchefs of Portland (their daughter), the duke of Rich-

mond, and lord Burlington, did not forget him among the

artifts whom they patronized.

In the year 1749, he found a yet more exalted proteftor

isi the prince of Wales, whom he often had the honour of

attending, and to whom he fold maoy prints, miniature

piftures, &c.
" He had now reafon to flatter himfelf with permanent for-

tune. He faw his fate linked with the revival of the arts he

loved; hewas ufeful to a prince who trod in the ftepsof the ac-

complifhed Charles, and no Hugh Peters (adds lord Oiford)

feemed to threaten havoc to the growing collection." But
the death of this prince fuddenly blafted the hopes of Vertue,

and affefted him with coniiderable dejettion of fpirits,

from which, according to his lordfhip, he never perfectly re-

covered. He died in the year 1756, and was buried in

the cloifters of Weftminfter abbey.

By the majority of conuoiifeurs, Vertue's talents as an

engraver have been over-rated. He rarely rifes above me-
diocrity, and fometimes finks below it, yet the prefent

writer muft freely declare his furprife when he full faw a

good imprcfllon of Vertue's print of" Mary Queen of Scot-

land," after Zucchero, at the fuperior merits which it dif-

played.

A much more copious biography of this artift will be

found in the printed works of lord Orford, and alio a cata-

logue of his engravings (amouuting to near five hundred !)

claiTed under the heads of " Royal Portraits," " Noble-

men," " Bilhops," " Poets," " Antiquaries," " Tombs,"
" Hiltoric Prints," " Coins," " Medals," " Frontif-

piecea," &c. &c. &c.

To all the dillintjuiihed notice and patronage with which
Vol. XIIE

Vertue wan honoured, and to the repeated praife of lord

Orford, who was one of his friends, he was entitled lefs by
his talents aa an artift, or native independence of mind, than

by his patience and accuracy of refearch as an antiquary,

and as his noble biographer cannot boall of his genius, it

might, perhaps,have been thought that he did right to dwell

with fo much feemiag approbation on his diligence and hu-

mility; if he had not himfelf left pofterity fuch abundant

room to wifh that he had refpefted genius more, and been

lefs completely fatisfied with the blandifhments, which plod-

ding mediocrity may with little difficulty acquire.

. We now approach the lefs patronized and more highly

refpectable-uame of William Hogarth, upon whofe valuable

works as painter and engraver, lo many volumes might be

profitably written. The able pen to which the biography

of the former defcription of artift s is confided, will doubtlels

claim Hogarth as a painter, yet, as he was both by educa-

tion and long practice an engraver alfo, he muft not here be

palfed in filence.

In the narrative which he left behind of his own
life and opinions, where his philofophy is not lefs confpicu-

ous than his manly franknefs, and where his forefight with

refpefl to the well-being of Britilh art has (hewn itfelf pro-

phetic, he informs us, that he was born in Eondon in the

year 1697 ; that during his infancy he derived uncommon
pleafure from (liews and mimickry-; that an early accefs to

a neighbouring painter drew his attention from play ; and

that when at fchool his exercifes were remarkable for the or-

naments with which they were adorned.

He was fcarcely more attracted by art, than driven from
literature, which was the profeiTion of his father. " Be-
fides the natural turn I had for drawing," proceeds he, "I
had before my eyes the precarious fituation of men of clafii-

ca! education. I faw the difficulties under which my father

laboured, and the many inconveniences he endured from
his dependance being chiefly on his pen, and the cruel

treatment he met with from bookfellers and printers. It

was, therefore, very conformable to my own wilhes that I

was taken from fchool, and ferved a long apprenticefhip to

a filver- plate engraver.

" I ioon found this bufinefs in every refpect too limited.

The paintings of St. Paul's cathedral and Greenwich hofpi-

tal, which were at that time going on, ran in my head, and
I determined that filver-plate engraving fhould be followed

no longer than neceffity obliged me to it.

" Engraving on copper was, at twenty years of age, mv
utmoft ambition. To attain this it was neceflary that I

fhould learn to draw objects fomething like nature, inltead

of the monilersof heraldry, and the common methods of

fludy being much too tedious for one who loved his pleafure,

I was led to conlider whether a (horterroad than that ufually

travelled was not to be found. I had learned by practice

to copy with tolerable exa&nefs in the ufual way; but it

occurred to me that there were many difadvantages attend-

ing this method of fludy, as having faulty originals," See.

Drawing in an academy, (Hogarth means a fchool,) though
it fhould be after the life, will not make the fludent an
artift, for as the eye is often taken from the original to draw
a bit at a time, it is poffible he may know no more of what
he has been copying when his work is finiflied, than he did
before it was begun.

" More rcafon.s, not neceflary to enumerate, ftruck me
as ftrong objections to this praftice, and led me to wifh that

I could find the fliorter path, fix forms and characters in my
mind, and inftead of copying the lines, try to read the lan-

guage, and if poffible find the grammar of the art, b) bring-

c ing
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ing into one focus the various obfervations I had made, aid
then trying, by my power on the canvas-and copper, how far

my plan enabled me to combine and applv them to practice.

" For this purpofe, I conlidcred what various ways, and
to what different purpofes the memory might be applied

;

and fell upon that \\ hich i found moll fuitable to my fituation

and idle difpoGtion.

" Laying it down full as an axiom, that he who could by
any means acquire and retain in his memoryperfect ideas of the
fubjecti he meant to draw, would have a* clear a knowledge
of the figure- as a man who can write freely hath of the

twenty-four letters of the :;i;-!iabet and their infinite combi-
nations (each of them being compofed of lines), and would
confequcntly be an accurate defigner.

" This I thought my only chance for eminence, as I

found that the beauty and delicacy of the llroke in engrav-

ing was not to be learnt without much practice, and de-

manded a larger portion of patience than I felt myfelf dif-

pofed to exercife. Added to this, I faw little probability

of acquiring the full command of the graver in a fufficient

degree to diilinguifh myfelf in that walk, nor was I at

twenty years of age much difpofed to enter on fo barren

and unprofitable a Ihidy as that of merely making fine 1 .

" I therefore endeavoured to habituate myfelf to the ex-

ercife of a fort of technical memory, and by repeating ra my
own mind the parts of which objects were compofed, I could

by degrees combine and put them together. Thus, with all

the drawbacks which refulted from the circumflances I have

mentioned, I had one material advantage over my compe-
titors, viz, the early habit I thus acquired of retaining in

my mind's eye whatever I intended to imitate. Sometimes,
but too feldom, I took the life for correcting the parts I

had not perfectly enough remembered, and then I trans-

ferred them to my compofition? ."

Such parts only of Hogarth's valuable narrative as are to

the prefent purpofe, are here extracted. Thofe who would
read the whole are referred to *' A fupplement to Hogarth
ill nitrated, compiled from his original manufcript by John
Ireland," 1798, publifhed for the author by Nicol, and the

Meffrs. Boydell. Ourartill proceeds

:

" Inllead of burthening the memory with mufty rules, or

tiring the eyes with copying dry and damaged pictures, I

have ever tound fludyiug from nature the fhortefl and
fafell way of attaining knowledgein art."—"Had 1 not fedu-

loufly practifed what I thus acquired, I mould very foon

have loll the power of performing it."

In a fubfequent chapter he fays," in purfuingmy ftudies,

I made all pofTible ufe of the technical memory which I

have before defcribed, by obferving and endeavouring to re-

tain in my mind lineally, fuch objects as bed fuited my pur-

pofe, fo that be where I would my eyes were open, I was
at my ftudies, and acquiring fomething ufeful in my profef-

fion, and thus the more (Inking objects, whether of beauty

or deformity, were by habit the moft ealily impreffed and

retained in my imagination. A redundancy of matter being

by this means acquired, it is natural to fuppofe I introduced

it into my works on every occafion that I could.

" By this idle way of proceeding, I grew fo profane as

to admire nature beyond the firft productions of art, and ac-

knowledge I iaw, or fancied, delicacies in the life, far fur-

paffmg the titmoil efforts of imitation.

'* To return, the inftant 1 became mafter of my own time,

I determined to qualify myfelf for engraving od copper. In

this I readily got employment ; and frontifpieces to books,

prints to Hudibras, .Sec. foon brought me into the way.

But the tribe of booklellers remained as my father had left

t'nem when he died, (about five years before,) which was of

an iljneui occasioned partly by the treatment he met with

from this ft t of people, and partly by difappointment from
great men's promiies ; fo tiiat I doubly felt this ufagc,

which put me upon publilliiug on my own account. But
here again I had to encounter a monopoly of printfellers,

equally mean and deftructive to the ingenious ; fur the firil

plate I publifhed, called " The Tafte oftheTown," had no
iooner begun to take a run, than I found copies 01 t in the

print-fhops vending at Iiaif price, while the Original print*

wen- returned to me again, and I was thus obliged to fell

the plate for whatever thefe pirates pleafed to give me, 33

there was no place of fale but at their fliops. Owing to

this and other circumflances, by engraving until I was near

thirty, I could do little more than maintain myfelf."

At the age of two and thirty, he married the daughter of
fir James Thornhill, and commenced painter of fmall con-

verfation pieces, which, having novelty, fucceeded for a few
years, but were afterwards not fufficiently profitable to pay
the expences of his family. " I therefore," fays he, " turned

my thoughts to a (t ill more novel mode, viz. painting and
iving modern moral fubjedts, a field not broken up in

any country or any age.

" I thought that both writers and artifls had overlooked

that intermediate fpecies of fubject, which may be placed

between the fublime and the grotefque; I therefore wilhed

to compofe pictures on canvas, limUar to reprefentations on
the flage.

" Ocular demonftration will carry more conviction to the

mind of a fenfible man than all he would find in a thoufand
volumes; and this has been attempted in the prints which I
have compofed.

" After having had mv plates pirated in almofl all fizes,

I, in 1735, applied to parliament for redrefs, and obtained

it in fo liberal a manner, as hath not only anfwered my own
purpofe, but made prints a confiderable article in the com-
merce of this country ; there being now more bufinefs of
this kind done here, than in Paris or any where elfe.

'• The dealers in pictures and prints found their craft in

danger, by what they called a new-fangled innovation.

Their trade of living and getting fortunes by the ingenuity

of the induftrious has, I know, iuffered much by my ii ter-

ference ; and if the detection of this band of public cheats

and oppreffors of the riling artifts be a crime, I confefs

myfelf moft guilty."

The obtainment of this act, which fecures the copy-right

of engravings, was certainly a great benefit, not only to

artifts, but to the public, and even to the print dealers them-
felves, who now were fecured in the poffeflion of any en-

graved property which they might purchafe. The re-

mainder of Hogarth's narrative chiefly reipects his profefuon

as a painter, and the incidents of his private life. His re-

putation was now extending far and wide: he had pub-
lifhed his " Harlot's Progrefs" in fix plates, befide many
other prints of lefs importance, which Mr. Ireland has enu-

merated, and now brought forth his " Rake's Progrels" in

eight, which are replete with moral leffon and the mofl
pointed fatire. Swift about this time wrote

" How I want thee, hum'rous Hogarth 1

Thou, I hear, a pleafant rogue art,

Were but vou and I acquainted

Ev'ry moniler fhould be painted :

You fhould try your graving tools

On this odious group of fools, (the Legion Club.)
Draw the beads as I defcribe 'em,

Form their features, while I gibe ' em."
6 In
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In the com To of the next year he engraved " The Sleep-

ing Congregation ;" " The DiftrefTed Poet," which in its

ial li.it.- reprefents Pope tlirafliing the book feller Curl,

ana "The Arms of the Undertaker's Company," He alfo

published a whole length portrait of lady Byron, from a

picture of his own, engraved in mezzotinto by Faber.

In the year [ 737, he produced only " The Lecture." In

1738, he publilhed " Morning," " Noon," " Evening,"
and " Night." The third plate was engraved by Baron,
except the figure of the girl with a fan, which was an after-

thought of Hogarth's, and is from his own graver. The
'• Sauibury" flying coach in the engraving of Night, is

thought to be a fatire on a certain peer who delighted to

drive his own horfes. He alfo produced this year " Stroll-

ing Actrcfi'es in a Barn ;" the original picture of which he

fold to Francis Beckford, efq. for 27/. 6s. who returned it,

though charged at fo low a price, and it was afterwards fold

to Air. Wood of Littleton for the fame fum.

Until the year 174.1, he publifhed nothing more, when
" The enraged Mnfician" made its appearance, in which the

principal figure has been fpoken of as being the portrait

of Cervetto, but on better authority, is now fuppofed to be

that of Feftin.

In 174.2, he engraved and publidied the portrait of

"Martin Foulkes, efq." " The Charmers of the Age," (a

fketch,) and " Tafte in Higli Life," which latter is replete

with themoft pointed fatire on the reigning folliesand fafliions

which then prevailed in the higher circles. A more fophif-

ticated aflcmblage of objects cannot be imagined, and the

elderly lady of the Chelterfield fchool, who holds the fmall

Drefden tea-cup with fomuch exquifite delicacy cf fingering,

and a countenance fo truly expreffive of the affectation of

intcnie enjoyment of its beauties, has never been furpaffed.

From this time, till the year 1745, he was employed on

his " Marriage A-la-Mode," and only publifhed three

portraits, engraved by other artifts, from his own pictures.

The feries of fix plates of the Marriage A-la-mode were

chiefly engraved by Scotin and Baron, who have been al-

ready mentioned, and S. Ravenet. Hogarth engraved on

the plates from time to time, which has occafioned thofe va-

riations which certain adorers of rarity look for with more
eagernefs, than they appear to poffefs feeling or judgment in

eflimating the general defign. This fenes comprehends in-

deed mafter-pleces of art in their kind, and places Hogarth's

fame on the broadeft and moft durable bafis.

In the following year, he etched and publifhed his cha-

rafteriflic portrait of" Lord Lovat," which, by thofe who
have feen him, has been attelled to be " in air, character,

and features, a mod faithful refemblance of the original."

He is reprefented feated in his old fafhioned chair with the

lofty back, and in the aft of enumerating by his fingers the

rebel forces. It is etched with uncommon fpirit, and what

was of more pecuniary importance, (adds Mr. Ireland,) was

fo well timed, that Mrs. Lewis told me, they for many
weeks received more than ten pounds a day from the fale.

It was publifhed the2jth Auguft, 1746,2nd the peer was be-

headed the 9th April 1 747, in the eightieth year of his age.

The portrait of Garrick, in the character of Richard III.

engraved by Hogarth, and C. Grigmon, was alfo publifhed

this year, of which Mr. Grignion, (who has done fo much
for an art which has done fo little for him, and is Kill

living,) fays, that Hogarth etched the head and the hands,

but erafed the head twice before he could fatisfy himfelf. In

the courfe of the prefent year Hogarth alfo iffued the fub-

fcription ticket to " The March to Finchley."

The fcrits of " The Idle and Induflrious Apprentices,"

in twelve plates, defigned and engraved by William Hogarth,
were publifhed in 1747. Ot this feries, fo replete with
moral leflbn, and heightened with inch admirable ilrokes of
humour, Hogarth himielf has written as follows. " TVe
effects of idlenefs and induftry exemplified in the conduct of

two fellow-'prentices. Thefe twelve prints were intended

for the inliruction of young people, and, coiiiideriug the

pcrlons they were intended to ferve, I have endeavoured to

render them intelligible and cheap aspoffible:" (the twelve

were originally publifhed at the low price of twelve (hillings.)

" Fine engraving is not neceffary for fiich fubjects, if what
is infinitely more material, viz. character and expreffion, ba
properly preferved." " The Stage Coach or Country Inn

Yard," and two portraits of Gibbs the architect, engraved

by Baron and Mc. Ardell, he alfo publidied in the courfe

of this year.

In 174S, he etched a view of Mr. Ranby's houfe at

Chifwick, but nothing elfe of any confequence. In 1 749,
was produced " The Gate of Calais," or, " Roaft Beef of

Old England." It appears that foon after the peace of Aix-
la-Chapelle, Hogarth went over to France, and as he was
fauntering about at Calais, and contemplating the difference

between England and France, he obferved over the gate ot

the town fome appearance of the arms of England ; he was
prompted to make a fketch, and being obferved, was taken

into cuftody : his own account of this affair is as follows :

" Not attempting to cancel any of my (ketches or memoran-
dums, which were found to be merely thofe of a painter for

his private ufe, without any relation to fortification, it was
not thought neceffary to fend me back to Paris." (This
word contradicts the affertion of thofe who fay he never

went further into France than Calais.) " I was only clofely

confined to my own chamber till the wind changed for Eng-
land ; where I no fooner arrived, than I fet about the picture

(of roall beef) and made the gate my back ground ; and in

one corner introduced my own portrait, which has generally

been thought a correct likenefs, with the foldier's hand upon
my fhoulder. By the fat friar, who flops the lean cook
that is finking under the weight of a vaft furloin, and two
of the military who are bearing off a great kettle of foup

maigre, I meant to difplay to my own countrymen the ftrik-

ing difference between the food,prieils, foldiers, &c. of two
nations fo contiguous, that in a clear day one coaft may be

feen from the other. The melancholy and miferable high-

lander, browzing on his fcanty fare, confiiling of a bit of

bread and an onion, is intended for one of the many that fled

from this country after the rebellion in 1744." In the

courfe of this year, he alfo engraved and publifhed his own
portrait in a c;p, with his favourite pug dog and palette,

011 which is drawn that myfterious " line of beauty and

grace," which excited, and was meant to excite, the atten-

tion of the public in no flight degree.

Fourteen years afterwards, Hogarth erafed his own head

from the plate, and in its place engraved a caricature of

Churchill as a bear, and inferibed it, "The Bruifer C.
Churchill (once the Reverend!) in the character of a

Ruffian Hercules," &c. &c.

In the year 1750, appeared his " March to Finchley,"

which was engraved by Luke Sullivan, and dedicated to the

king of Pi uflia. The original picture lie prefented to the

Foundling hofpital. "Gin-lane" and " Beer-flreet" ap.

peared in the following year, of which prints Hogarth
himfelf gives the following account. "When thefe two
prints were defigned and engraved, the dreadful confequences

of gin drinking appeared in every flrett. In Gin-lane, every

circumftance of its horrid effects is brought to view in ter-

C c 2 reran.
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rorrm. Idlenefs, poverty, mifery, and diflrc-f^, which drive

even to madiiefs and death) are the only objects that are to

be feen ; and not a houfe in tolerable condition, but the

pawn-brokers and gin Ihop."
" Beer-flrect," its companion, was given a^ a contrail,

where that invigorating liquor is recommended in order to

drive the other out of vogue. Here all is joyous and thriv-

ing, &c. &c."
He alio now publilhed his " Four Stages of Cruelty,"

of which he lias thus uiefully, honellly, and proudly written.

" The leading points in thefe, a., well as the two preceding

prints, were made as obvious as poffible, in the hope that tie. ir

tendency might be feen by men of the Unveil rank. Nei-

ther minute accuracy of delign, nor fine engraving, were

deemed neceifary, as the latter would have rendered them
too expenfive to the perfons to whom they were intended to

be ufeful : and the fa6t is, that the paffions may be more
forcibly exprefled by a ftrong bold llroke, than by the molt

delicate engraving." (The artift probably meant this ob-

fervation to be applied to the violent, and not to the tender

paffions.) "To expreffing them as I felt them, I have

paid the utmoil attention, and as they were addreffed to

hard hearts, have rather preferred leaving them hard, and

giving the effect by a quick t<»*ich, to rendering them lan-

guid and feeble by fine llrokes and foft engraving, which re-

quire mare care than can often be attained, except by a man of

a very quiet turn of mind. Maifon, who gave two ftrokes to

every particular hair that he engraved, merited great admi-

ration, but at fuch admiration I never afpired, neither was

I capable of attaining it if I had.

" The prints were engraved with the hope of, in fome de-

gree, correcting that barbarous treatment of animals, the

very fight of which renders the ilreets of our metropolis fo

diltreffing to every feeling mind. If they have had this

effect and checked the progrefs of cruelty, I am more proud

of having been the author, than I fhould be of having paint-

ed Raphael's cartoons."

The humorous " Paul before Felix" was alfo the pro-

duce of this year, which in the earliell impreffions is fub-

fcribed, " defignetl and fcratched in the true Dutch tafte

by William Hogarth," and in the fubfequent impreffions

( where he has introduced a little fiend fawing off the leg of

the Apoltle's (tool,) " deligned and etched in the ridiculous

manner of Rembrandt by Win, Hogarth." This whimfi-

ca-1 little print was originally given with the receipts to the

fubfeription for the ferious" Paul before Felix," and " Pha-

roah's Daughter," both cf which he produced in the courfe

of the enfuing year.

The former of thefe he engraved from his original picture

in Lincoln'6-inn Hall ; another plate of which fubjeci, with

fome variations, was published by Hogarth at the fame

time, (which is remarkable, both being dated Feb. J,) en-

graved by Luke Sullivan.

" Moles brought to Pharaoh's Daughter" is engraved by

William Hogarth and Luke Sullivan from the original

painting in the Foundling hofpital, and was alfo publilhed

on the fame day.

His " Columbus breaking the Egg" was given in the

November of this year, with the receipt for " the firft pay-

mentofa (hort tract in quarto, called the Analyfis of Beauty

;

wherein forms are conlidered in a new light ;" and in the

next year came forth his far famed " Analyfis of Beauty,

written with the view of fixing the fluctuating ideas of

tafte," and cmbellifhed with two folded and very curious

jUuftrative engravings.

With fomj froall literary afliftance from Dr. Hoadly.Mr.

Ralph, and Dr. Morell, he here maintained an hypothefis
refpeding undulating forms as eftential to grace and beauty,
the merits of which have, by fubfequent writers on the iub-

ject of talk', been varioufly eftimated, but of late have been
utterly denied by Mr. P. Knight, who (in his analytical en-

quiry into the principles of talte) fays, tint the qualities

of cale, grace, elegance, &c. dp not " conlill in any lines of
beauty, or depend upon the impreffions which any fpecific

forms make on the organs of fight. On the contrary, they
arife wholly from mental fympathies and the afibciation of
ideas."

Ail impreffion from the firft plate of the Analyfis of
Beauty, which is in the pofl'efnon of Mr. G. Baker, has this

Angularity, that the words " cttu Brute," are engraved on
the pedeltal on which (lands Quin in the character of Brutus,
which were afterwards erafed.

In the year 1754 his admirable fatire on parliamentary

elections, which was engraved on tour plates, began to ap-
pear. Of the firil plate, which is "An Election Enter-
tainment," it has been faid that Hogarth completed the
engraving without taking from it a fingle proof by which to

zfecrtain the progrefs of his work. It might be fo, but if

this were wile it would more frequently be practifed, and
Hogarth himfelf is known to have repented of his impru-
dence when a proof was taken.

This performance, in its original flate, is by far the moft
finiflud and carefully executed of Hogarth's engravings,

and he therefore, confeious of the fuperior pains which he
hadbeftowed on it, inferibed beneath it, " painted, and the

wliolc engraved by Win. Hogarth," but thefe two words
were afterwards erafed, for the number fold was fo confider-

able, that by the time the fecond plate of this feries made its

appearance, the firft had been touched and retouched fo often,

that all the original and delicate lines were either hidden by
others, or utterly obliterated, and it has been compared,
wittily enough, to fir John Cutler's (lockings, which, from
frequent mending, from (ilk degenerated into worfted.

The fecond of the election ieries, of which the fubject is

" Canvaffing for Votes" is engraved by C. Grignion, and wc«
publilhed in the year 1757. On which occafion Hogarth
apologized in the public prints for the delay which had taken
place, afcribing it to the difficulty of procuring able hands
to engrave the plates. In the early impreffion this is an ex-

cellent engraving.

The third plate of this feries is entitled " The Polling,'*

is engraved by Hogarth and Le Cave, and was publilhed in

the following year.

The fourth plate, which completes the feries, and is en-

titled " Chairing the Members," was alfo publilhed in the
courfe of the year 1 758, and is engraved by Hogarth and
Aveline.

In all thefe plates the fatire of Hogarth is moil poignant
and abundant; and notwithstanding the number of portraits

our engraver has introduced, his meaning is fo general, that

the election-prints continue to be applicable to the prefent-

time.

In the year 1758 he alfo engraved and publilhed " the

Bench," with explanations and illuftrations of the words,
" charafter" and " caricature." The print exhibits the in*

fide of the court of common pleas, over which is the king's

arms,.and beneath are tire portraits of the following judges,

vis. Iwnourable William Noel, fir John Willes ; the lord

chief juftice ; honourable Mr. jullice (afterwards lord)

Bathurll, and fir Edward Clive.

His own portrait, a whole length figure, was alfo the

produce of this, year, in which plate the face only is en-

graven
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graven by Hogarth, He has here reprcfented himfelf in

profile, fitting! with a cap on his head, and engaged, in a

very appropriate manner, in painting the mule of comedy.
His analylis of beauty lies on the floor, and underneath is

bis title of ferjeant painter tu his majefty. It may be ob-
ferved of this likenefs, and that which he has introduced in

his " Gate of Calais," that they both correfpond much
better with the bud of Hogarth, which was modelled by
Roubilliac, and is now in the collection of M. G. Baker,

than the three-quarter face which was publilhed in 1 749,
and afterwards metamorphofed to that of Churchill the

poet.

" The Cockpit," defigned and engraved by W. Hogarth,
was produced in 1759- In this engraving is introduced a

portrait of Nan Rawlins, a very ugly old woman (com-
monly called Deptford Nan, and fometimes the duchefs of
Deptford), who 13 well remembered at Newmarket. She
waj a famous cock-feeder, and did the honours of the gentle-

mens' ordinary at Northampton. The figure with the hump
back is that of Jackfon, a once noted jockey, and the blind

prefident is lord Albemarle Bertie, who conflantly attended

tliis refined and elegant diverlion.

In the next three years he produced nothing of his own
engraving, though he made fome defigns from Tridram
Shandy ; one forBrookTaylor'sperfpective,and a few others,

which were engraved by Woollett, Ravenet, and Grignion :

but in 1762, he produced his " Credulity, Superdition, and

Fa.iatieiim," which is chiefly meant to ridicule certain

methodidical fectaries, and is preferred by lord Orford to

all his other works " for deep and ufeful fatire."

" The Times" was alfo produced in the year 1762..

Tim is a political print, which Mr. Nichols explains as fol-

lows : " Europe on fire ; France, Germany, and Spain, in

flames, which are extending to Great Britain. This defla-

tion continued and affifted by Mr. Pitt under the figure of
king Henry VIII. with bellows encreafing the mifchief

which others are ftriving to abate. He is mounted on the

itilts of the populace. A Chefhire cheefe depends from his

neck with 3,000/. on it. This alludes to what he had faid

in parliament, that he would fooner live on Chefhire cheefe

and a moulder of mutton, than fubmit to the enemies of

Great Britain. Lord Bute, attended by EngHITi foldiers,

fadors, and highlanders, manages an engine for extinguishing

the flames, but is impeded by the duke of Newcadle with

a wheel-barrow full of monitors and North Britons, for the

purpofe of feeding the blaze. The refpectable body under

Mr. Pitt are the aldermen of London worshipping the idol

they had fet up 4 whilft the mufical king of Pruflia, who
alone is fure to gain by the war, is amufing himfelf with 3

violin amongft his miferable country women. The picture

of the Indian alludes to the advocates for retaining our Welt
Indian conquefts, which it was faid would only increafe

excefs and debauchery. The breaking down of the New-
cadle arms, and the drawing up the patriotic ones, refer to

the refignation of that noble duke, and the appointment of

his fucceflor. The Dutchman fmoking his pipe and a fox

peeping out behind him and waiting the iflue ; the waggon
with the treafuresof the Hermione ; the unneeelfary march-

ing of the militia, fignified by the Norfolk jigs ; the dove

with the olive branch, and the miferies of war, are all obvious,

and perhaps need no explication."

In 1763, he publiflied a caricature of " John Wilkes,"

eiquire, drawn from the life, and etched in aquafortis by
William Hogarth. To which was ironically added " this

ii a direct contrad to the print of Simon lord Lovat "

Qf this caricature, Wilkes with his ufual good humour

has been heard to fay, that he was every day growing more
and more like his portrait by Hogarth.

In the fame year was publiflied alfo, " the Bruifer C.
Churchill," which has been already mentioned, and which
neither added to his fame, nor in its confequences to his

happinefs.
" The Bathos," publiflied in 1764, was his lad engraving

of any confequence, if not his very lait work. In the month
of October of this year being feventy-four years of age, he

departed this life, and was buried in the church yard of Chif-

wick, where a monument, with an excellent epitaph by
Garrick, is erected to his memory.
His engravings, like the tenour of his life, are characterized

not by delicacy, but by flrength of thought and expreflion,

He did not aim at captivating by the beauty of his art, but

at excelling by the power which he pollened of combining

a number of particular and congenial truths into one im-

preifive whole : agreeably to his own declarations, we per-

ceive in his prints, that he dilcovers little dexterity in tho

arrangement of his lines, and dill lefs lolicitude about their

beauty : yet in his pictures, and efpecially in thofe of the

Marriage A-la-Mode,now in the collection of J.J. Angerdein,

efquire, are fome paffiges which no Dutch painter and no

other painter could have mere exquifitely touched. No
artid whatever, and fcarcely any man more than Hogarlh,
deferves the praife of original and independent thinking.

His engravings are in fome indances taken from no pictures,

and his pictures from no books. Without having recourfe

to hidory or poetry he invented his fubjects. The world

of moral art " was all before him where to choofe :" he
marked out and took poffeflion of an ample province for him-

felf, replete with the riches of nature ; a province which
few have fince dared to invade, and to which none have

difputed his title.

Luke Sullivan, who has been already mentioned, was
Hogarth's mod valuable coadjutor in engraving. He was
a native of Ireland, an eccentric character, and much adi

dieted to women. Whilft engraving the march to Finchley

(according to Mr. Ireland,) " Hogarth held out every pof-

lible inducement to his remaining at his ho ufe in Leicetter

fquare night and day ; for if once Luke quitted it he was
not vifible for a month." If Hogarth gave him but one
hundred pounds tor this plate, as his biographers fay, Sulli.

van's inducements to flay at home were certainly itrong.

Befide what he did after Hogarth, Sullivan engraved
" the Temptation of St. Anthony," after Teniers, and fe-

veral garden fcenes and other landfcapes, which he drew
from nature with fome ability. He alfo painted miniatures

with fuccefs. His own portrait may be feen in the cha-

racter of an angel, in Hogarth's humorous print of" Paul
before Felix." He died of a eonfumption in the year 175c.
About this time John Pine, wliofe portrait Hogarth

painted in the manner of Rembrandt, was in good repute,

but the years of his birth and death are uncertain. His.

chief works are, " the Ceremonies ufed at the revival of the.

order of the Bath;" " The Dedrudtion of the Spanidi Ar-
mada," from the tapeftry of the houfe of lords ; a fplendid'

edition of Horace, illullrated with copies of antique bas re-

liefs, gems,x;oins, &c. and a print of the houfe of commons.
The paltorals and Georgics of Virgil were publiflied by

his fon after his death, adorned in the fame manner as the

Horace, but printed with lettcr-prefs types.

Now alfo fiouriflied Arthur Pond, another native of Eng-
land. He etched feveral portraits with freedom, tafte, and
fpirit, among which are thofe of Mr. Pope (an excellent

hktnefa), lord Bolinijbryke, Dr, Mead, and himfelf, 1.1c

wa»
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v. ?!'. concerned with the Meffrs. Knapton in publifhing tlie

volume of portraits of illuftrious men which were engraven

bv Houbraken, Vcrtue, Graveldt, Sec. and in promoting
•other meritorious works, particularly a fet of plates from the

great Italian mailers in imitation of chalk and biilre draw-

ings, which he accompli In* d with great fuccefs. He alio

etched a fet of caricatures from the chevalier Ghilfi, and a

few landfcapes, chiefly after Rembrandt.
Simon Francis Ravenct was another of Hogarth's occa-

fional coadjutors. He was a native of France, came into

England about the year 1750, and fettled in London. In

the latter part of his life he refided at Mother Red Cap's,

near Kentifh Town, where he died in 1774. lie was of

an amiable difpofition and much refpefted, and had the ho-

nour of inftructiug both Ryland and Hall in the art of en-

graving.

The fhadows in his engravings are deep toned, and his

flyle both of drawing and engraving vigorous, though
fomewhat mannered. Belide what he produced after Ho-
garth, the following are efteemed among his bell prints :

" The Prodigal Son," (a large upright) from Sal. Rofa

;

* Lucivtia deploring her Misfortune," from A. Cafali
;

«' The Manifeilation of the Innocence of the Princefs Gun-
helda," ^its companion) from the fame; " The Death of

Seneca," (a large plate) from Lucca Giordano ;
" The

Arcadian Shepherds," from N. PoufTin ;
" The portrait of

Lord Camden," from fir Jofhua Reynolds. He is alfo

the author of a confiderable number of vignettes, book
plates, and fmall portraits.

William Wynne Ryland was born In London in the year

1732. His genius for the fine arts manifeftcd itfelf at an

early period of his life, and he was accordingly placed under
Ravenet. At the expiration of the term of his engagement
he went to Paris, at that time the chief feminary of en-

graving, for improvement ; and remained there five years.

Under the guidance of Boucher, who at that time

led the fafhion in art, he applied with great afliduity to the

ftudy of drawing, but did not neglefk to improve him-
felf alfo in the practical part of engraving. From the de-

figns of this principal milleadcr of the tafte of France, Ry-
land engraved fe'veial plates, of which the principal and pro-

bably the bell engraving he ever performed, is rather a large

work, of which the fubjeOt is " Jupiter and Leda."
He has here difplayed great power as an engraver in lines.

The print has a fine transparent tone ; he has tempered the

flimfy touchinefs of the French tafte with a portion of Ra-
venet's folidity ; the loft firmnefs of flefh is ably character-

ized in the figure of Leda, and the delicacy of the fwan,

and various textures of the furrounding objc&s, are rendered

with much feeling and judicious fubferviency to the princi-

pal parts.

In one of his amatory poems, M'Kenzie emphatically ex-

claims, " Alas ! are there fafhions in love !"—Alas ! there

are alfo fafhions in fine art. Unmeaning glitter, unprece-

dented foftnefs, unprincipled novelty, fhall fometimes fet

afide for a while the truth and fimplicity of nature, and the

approbation of ages.

It was not, however, the falfe tafte of Boucher that

turned afide Ryland's talents from the mark at which he
was evidently and fuccefsfully aiming, when he produced his

" Jupiter and Leda," but a fafhion of {tippling which he
learned in France, and introduced, with his own modifica-

tions, into England. Stippling with the graver had been
occafionally pracTtifed both by Martin Schoen and Albert
Durer in the very infancy of the art: the latter employed it

in imitating the feft texture of beaver hats, as well as on

fome other occafions. Perceiving that it was peculiarly

preflivc of foftnefs, Agollino Vcneziano and Boulanger

fometimes flippled their fivfh, and Julio Campaguola his

back grounds alfo. Almoft a century afterward it was ob-
ferved by De Martcau, who wa3 now living, that by etching

fome of the dots of which this kind of engraving confifts,

and engraving others, very fucccfsful imitations of drawings

hatched with chalk, might be produced. But Ryland em-
ployed ftippling, to as rather to imitate fuch drawings as

are Humped than fuch as are hatched with chalk, by which
means he foftened down all energy of flyle, and has left pof-

terity to regret the voluntary emafculation of the powers he
had manifelted in the engraving, which is the fubjec/t of the

above comments.

Soon after his return to England, he, however, engraved
in lines a portrait of the queen, after Coates, and that por-

trait of his majefty, after Allen llamfay, which Strange,

from a mifunderilanding either with the earl of Bute or

Ramfay, had declined, but they poflefs neither the vigour

nor taite of his " Jupiter and Leda." From this time he
was appointed engraver to the king, and received an annual

falary.

His fubfequent engravings, in the chalk manner, are chiefly

after Angelica Kauffman, and coufiil of four half-meet cir-

cles, cf which the fubjects are, " Juno obtaining the Ceflus

of Venus," " A Sacrifice to Pan," " Cupid bound,"
and " Cupid afleep ;" " Queen Eleanor fucking the poifon

from the wounded Edward I. ;" (an excellent engraving of
the kind ;) " Lady Elizabeth Grey foliciting the reftoration

of her Lands ;" " Maria ;" from Sterne's Sentimental Jour-

ney, and" Patience," both upright ovals; alfo " King John
ratifying Magna Charta." The Jaft plate being left, by
Ryland's unfortunate death, in an uniinilhed flate, has fince

been completed by Bartolozzi. This artiil alfo engraved in

lines, " Antiochus and Stratonice," from Pietro de Cor-
tona, and " The firlt Interview between Edgar and Elfrida,"

from Angelica Kauffman, both large plates.

Ryland's engravings in the novel manner were, for the

moil part, printed in red, and this manner of engraving foon

obtained the name ef " the red chalk manner," and was
run after with avidity by the public. With fo much
heedlefs anxiety was it purfued, that people never flopt to

confider whether even red chalk or flumped drawings tliem-

felves, of which thefe prints were profeffed imitations,

were fo good repreferrtations of nature, or afforded a means
fo happy and efficient of transfufmg the foul of painting,

as the art which previoufly exifled, of engraving in tines,

and which was then exercifed in high perfection by Bar-
tolozzi, Strange, Vivarcs, andWoollet: it was enough that

it was new and red ; Ryland and novelty led the way, and
fafhion and the printfellers followed.

The print-dealers, upon miilaken notions of private advan-

tage, are ever exhaulting the permanent hopes of the art.

Like favages, who are recklefs of the future, they cut down
the tree in order to obtain its fruit. The novelty of chalk en-

graving, by calling forth their ignorant exertions, coincided

with, and encreafed, the mania of the public, and except
for the landfcapes of Vivares, Rookcr, and Woollett, which
required and exhibited more vigour and more detail of
drawing than ftippling could bellow ; and that now and
then an hifrbrical engraving by Strange and Bartolozzi, and
the feries from Weft's hiilory of England, (of which the

death of general Wolfe was the firfl,) attefled the exiflence

and maintained the dignity of the legitimate art, the en-

gravers of Great Britain were compelled to feel, ar.d

iilently to acknowledge, that

" Since
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" Since ignorance was blifs,

'Twas folly to be wife."

This mode of engraving, however, has fince been greatly

Improved, and this improvement has been effected chiefly

by living profedors. For an account of its procefs and fuf-

ccptibilities, fee the article Stippling.

Engraving, a mode or fpecies of fcnlpture performed

by incifion. The radix of the word thould rather be fought

in the Hebrew, than in the Greek language, becaufe the art

itfelf was praciifed by the Hebrews and their Chaldean an-

ceftors for centuries before Greece had exiftencc.

There are feveral words ufed by the facred hiflorian to

exprefs or denote the work of the engraver. In the 2Sth

chapter of Exodus, verfe 9, HDi? fignifiea to make an

opening, or incifion ; and hence come both the noun and

its plural, Q'H'nS engravings.

One of the original fenfes of the root is to plough up, fo

that the engraver is called the plougher ; and frequently the

word T25"\' < lJl°"f > ' s added for the fake of diftin&ion, and

both together may be properly trauflated the ploughcr or en-

graver injlone.

Mr. Strutt with much truth obferves, that " no word
can exprefs more perfectly the operation of the en-

graver on metals of the prefent day (when performed fimply

with the graver) tr an the verb to plough." His line is a

furrow, and in cutting it he turns up the copper, or other

metal, as the hufbandman turns up the earth. Tiie metal

fo turned up is termed the burr, which is afterwards removed

with a tool termed by engravers a fen per.

In the 6th chapter of the firft book of Kings, the word

^'7p is ufed to exprefs the hollowing out of the carved

work upon the cherubim, palm trees, and open flowering in

the functuary, which were afterwards filled up with gold ;

which word in the Latin Vulgate is rendered fculpjit ; by
Others Ciilavit, and by others inc'ldlt.

Engraving has been performed in different countries and at

different periods of time, on various fubftances; ehiefly on

metals,wood, and the oriental precious ftones, which are called

gems, but with initruments that have varied but little fince

they were firft invented. For the latter arts, lee Gem En-
graving a"d Wood Engraving.

The metals upon which engraving is chiefly employed

are copper and fteel, the former for producing impreffions

on paper in various ways ; the latter for ftriking coins, me-

dals, &c.

Engraving on copper, for the purpofe of producing im-

preffions, may be divided into five fpecies, engraving in

aqua-tinta, for which fee Aq,ua-tinta; engraving in the

r!,alk manner, for which fee Stippling; engraving with

aqua-fortis, for which fee Etching ; engraving on mezzo-

tinto, for which fee Mezzotinto Engraving, and the ori-

ginal art of engraving in lines.

Engraving in lines, for the purpofe of producing impref-

fions on paper, may almoft be faid to be an art of modern in-

vention, for though the ancients ornamented their pateras,

armour, metal vafes, &c. by this means, they appear never

to have thought of printing from the incifions, or lints cut

with the graver; nor was it thought of at all until about the

middle of the 15th century, for which fee our accounts of

the German and Italian Schools of Engraving.

This art is chiefly employed in reprcfenting hiftorical fub-

jedis, landfcapes, portraits, &c. &c. after pictures, or other

defigns made for the purpofe.

It is performed, as we have dated, with the graver, dry

point, or mere frequently with the work cf both thefe

tools, mingled with lines corroded with aqua fortis. For
the iirft there need but little apparatus, and few inftru-

ments. The plate you work on being well poliflied, (for

the method of preparing which, fee CopPER-/>/<.7t j-,) is

covered over with a thin (kin of virgin-wax, and on this the
outline of the draught, or defign, done in black lead, red
chalk, or other ungummed matter, is laid ; and rubbed
down for the wax to take off. The defign, thus transferred

upon the wax, is traced through on the copper, with a
point, or needle ; then heating the plate, and taking off the

wax, the ftrokes remain ; to be followed, heightened, &c.
according to the tenor of the defign, with the graver,

which is to be very (harp, and well tempered.
The dry point, or needle, which has been of late much

ufed in engraving, is a tool like an etching point, which
being drawn hard on the copper, cuts a ltroke, and raifes a

burr ; the burr is feraped off, and there remains a ftroke

more foft and delicate than can be produced in any other
way. See Dry Point.

In the adroit conduct of the graver and dry point the art

chiefly confifts ; for which there are no rules to be given j

all depending on the habitude, difpoiition, and genius, of the

artift. However,iome general obfervations and directions may-

riot be improper. As the principles of engraving are the
fame with thofe of painting, a perlon cannot expect to attain

any confiderable degree of perfection in this art who is not a
good mafter of defign ; and therefore he ought to be well ac-

quainted both with perfpective and architecture : for the for-

mer, by the proper degradations of ftrong and faint tints,,

will enable him to throw backward, or bring forward, the
figures and other objedbs of the piAure or defign which he
propofes to imitate ; and the latter will teach him to pre-

ferve the due proportion of its feveral orders, which the

painter often entrails to the difcretion of the engraver. In
order to preferve equality and union in his works, the en-
graver fhould always (ketch out the principal objects of his

piece before he undertakes to finifli them. Care fhould be
taken that the graver be carried level upon the plate, and be
preffed, as occalion requires, with greater or lefs force,

carrying the hand as evenly as poffible. In engraving ftraight

lines, a lefs degree of prefTure ferves for thofe that are finer,

and a greater is required to form the broader and deeper
lines. In forming circular or curved lines, the hand and
graver muff be held Heady, and the plate is to be moved
upon the cufhion under the graver. In large works a cufhion

is ufelefs. The engraved work may be rendered more
vifible, by rubbing it over with a roll of felt, dipt in oil,

and which is called an oil rubber. The ftrokes of the

graver fhould never be eroded too much in the lozenge man-
ner, particularly in the representation of flelh, becaufe fharp

angles produce the unplealing effecT; of lattice.work, and
take from the eye the repofe which is agreeable to it in all

kinds of picturefque defigns : we fhould except the cafe of
clouds, tempefls, waves of the fen, the fl:!ns of hairy ani-

mals, or the leaves of trees, where this method of eroding

may be admitted. But in avoiding the lozenge, it is not

proper to get entirely into the fquare, which would giva

too much of the harduefs of ftoue. In conducting the
ftrokes, the action of the figures, and of all their parts,

fhould be confidered ; and it fliould be obferved how they
advance towards, or recede from, the eye ; and the graver

fhould be guided according to the ritings or cavities of the

mufcles or folds, making the ftrokes wider and fainter in the

light, and clofer and firmer in the fhades. Thus the figure 1!

will not appear jagged ; and the hand fhould be lightened in

fuch
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/'jcli a manner] that Ae enrtline* ncaj be formed and t<-v-

.ininated without bring cut too hard : however, thong!;

strokes break off where the mufcle begins, yet they ought
always to have a certain connection with each other, fo that

the tirft ftrake may often ferve by its return to make the

fecund, which will fhc.v the freedom of the engraver.

In engraving the flefli, the effect may be produced in the

lighter parts, and middle tints, by long pecks of the gra-

vers, rather than by light lines ; or by round dots, or by
-dots a little lengthened by the graver, or, belt of all, by a

judicious mixture of thefe together.

In engraving the hair and the beard, the engraver fiiould

begin his work by laying the principal grounds, and fkctch-

jng the chief /hades in a carelefs manner, or with a few
.flrokes ; and he may finiih it at leifure with finer and
.thinner ilrokes to the extremities. When architecture is

to be reprefented, except it be old and ruinous buildings,

the work ought not to be made very black ; becaufe, as

edifices are commonly conftruc'ted either of (tone or white

r.iaible, the colour, being reflected on all fides, does not pro-

duce dark fhades, as in other fubitances. Where fculpture is

to be reprefented, white points muft not be put in the pupils

-of the eyes of figures, as in engravings after paintings ; i>or

mud the hair or beard be reprefented as in nature, which
.makes the locks appear flowing in the air ; becaufe in fculp-

iure there can he no fuch appearances.

In engraving cloths of different kinds, linen fhould be

.done with finer and clofer lines than other forts, and be exe-

cuted with fingle flrokes. Woollen cloth fhould be en-

graved wide, in proportion to the coarfenefs or finenefs of

the fluff ; and when the flrokes are croffed, the fecond

fhould be fmaller than the firfl, and the third than the fe-

cond. Shining fluffs, which are generally of {ilk or fatin,

2nd which produce flat and broken folds, fhould be engraved

.more hard and more ttraight than others, with one or two
flrokes, as their colours are bright or otherwife ; and between
-the firlt courfe of lines other fmaller mult be occafionally in-

troduced, which is called interlining. Velvet and plufh are ex-

rirefied in the fame manner, and fhould always be interlined.

Metals, as armour, &c. are alfo reprefented by interlining,

or by clear fingle flrokes. In architecture, the flrokes

w Inch form the rounding objects fhould tend to the point

cf fight ; and when whole columns occur, it is proper to

produce the effect as much as poflible, by perpendicular

flrokes. If a crofs flroke is put, it fhould be at right an-

gles, and wider and thinner than the firft flroke. The
ilrokes ought to be frequently difcontinued and broken, for

Utarp and qraggy objects. Objefts that are diflant towards

The horizon fhould be kept very tender. Waters that are

calm and ftill are belt reprefented by flrokes that are flraight,

and parallel to the horizon, interlined with thofe that are

finer; omitting fuch places as, in confequence of gleams of

light, exhibit the fhining appearance of water ; and the forms

of objedts, reflected from the water at a fmall diflance upon
it, or on the banks of the .water, are expreffed by the fame

ilrokes, retouched more flrongly, or faintly, as occafion

may require, and even by fome that are perpendicular.

For agitated waters, as the waves of the fea, the firfl ilrokes

fhould follow the figure of the waves, and may be in-

terlined, and the crofs flrokes ought to be very lozenge.

In cafcades, the flrokes fhould follow the fall, and be in-

terlined. In engraving clouds, the graver fhould lport,

where they appear thick and agitated, in turning every way
according to their form, and their agitation. If the clouds

.are dark, fo that two Ilrokes are neceffary, they fhould be

eroded more lozenge than the figures, and the fecond fin! -i

fhould be rather wider than the firft. The flat clou
!

,

that are loft infenfibly in the clear fky, fiiould be made by
flrokes parallel to the hori/o;-., and a little waving; if

fecond flrokes are required, they fhould be more or lets lo-

zenge ; and when they are brought to the extremity, the
hand fhould be fo lightened, that they may form no out-
line. The flat and clear fky is reprefented by parallel and
flraight flrokes, without the leall turning. In landfcapes, the

trees, rocks, earth, and herbage, fhould be etched as much
as poffible : nothing fhould be left for the graver but per-

fecting, foftening, and flrengthening. The dry paint pro-

duces an effect more delicate than the giaver can, and may
be ufed to great advantage in linen, ikies, diflances, ice,

and often in water, cfpecially in fmall engravings. In mod
things it is proper to etch the fhadows, o.-.ly leaving the
lighter tints for the dry point, graver, &c.
The other inftrumenti), befides the graver and dry point,

are, a cufhion, or fand-bag, to lay the plate on, to give

it the neceffary turns and motions : a burmfher, round at

one end, and ufually flattifa at the other, to rub out flips

and failures, and to foften the flrokes, &c. A fcraper, to

pare off the furface, on occafion, and remove the burr
;

and a rubber of black cloth, or hat, to fill up the flrokes,

that it may fhew how the work proceeds: but the latter

fhould be fparinglv ufed.

Engravinc on Jlcel, is chiefly employed in cutting

punches, matrices, and dies, proper for linking coins, medals,

and counters.

The method of engraving, with the inflniments, &c.
are the fame for coins as for medals and counters: all the

difference confiils in their greater, or lefs relievo ; the re-

lievo of coins being much lefs confiderable than that of me-
dals ; and that of counters ftill lefs than that of coins.

The engraver in fleel ufually begins with punches, or punch-
ions, which are in relievo, and ferve for making the creux,

or cavities of the matrices, and dies ; though fomctimes

he begins immediately with the creux ; but it is only when
the intended work is to be cut very fhallow. The firft

thing is to defign his figures ; then he moulds them in

white wax, of the fize and depth required ; and from this

wax he graves his punch.

This punch is a piece of fleel, or, at leail, of iron and

fleel mixed ; on which, before they temper, or harden it,

the intended figure, whether a head, or a reverfe, is cut,

orcarved, in relievo. The imtruments ufed in thisgraving
in relievo, which are much the fame a* thofe wherewith the

iinifliing of the work in creux is effected, are of fleel : the

principal are, gravers of divers kinds, duffels, flatters, £cc.

when the punch is finifhed,they give it a very high temper,

that it may the better bear the blows of the hammer, where-
with it is ftruck, to give the impreflion to the matrice.

What they call matrice, or matrix, is a piece of good
fleel, of a cubic form, called alfo the dye, whereon the re-

lievo of the punch is ftruck in creux : it is called matrix,

becaufe in the cavities, or indentures, thereof, the coins,

or medals, fcem formed, or generated, as animals are in the

matrix of their mother. To loften this fleel, that it may
more eafily take the impreflions of the punch, they make it

red-hot ; and, after flriking the punch thereon in this flate,

they proceed to touch up, or finifh, the flrokes and lines,

where, becaufe of their finenefs, or the too great relievo,

they are in any refpect. defective, with fome of the tools

above-mentioned.

The figure thus finifhed, they proceed to engrave the reft

J of
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of die medal ; ar, t>ie mouldings of the border, the engrailed

ring, letters, &c all which, particularly the letters, and grain •

ing, or engrailmewt, are performed with little fteel punches,

Well tempered and very (harp. Add, that as they fume-

times make life of puncheons to engrave the creux of the

matrix, fo, on fomc occalions, they make life of the creux

of the matrix to engrave the relievo of the punch.

To fee and judge of the engraving in creux, divers means
have been deviled to take the imprclTions therefrom, as the

work. proceeds; fomctimes they make ui'e of a compolition

of common wax, turpentine, and lamp-black; which, al-

ways retaining its foftnefs, eafily takes the irnpreffion of the
part of the graving it is applied to; but this only ierving to

fhew the work piece-meal, they have had recourfe to other

ways to fliew the whole figure. The firfl bv pouring melted

lead on a piece of paper, and clapping the matrice thereon
;

the fecond, with melted fulphur, managed the fame way;
and the third, proper only where the graving is {hallow, by
laying a piece of foft paper on the graving, and over the

paper a leaf of lead; when giving two or three blows with

a hammer on the lead, the paper takes the irnpreilion of

the work.
Wh«?n the matrix is quite finifhed, they temper it, rub it veffels nfed to be laid.

E N II

wards eight o'clock in the morning, and towards four in
the afternoon. Tliis circumftanee is confidered as mira.
culous

: the inhabitants fancy that providence purpofely
lends them this water in the feafon, and at the time when
they are to water their cattle. Nothing, however, is mote
eafily explained than this phenomenon. Many brooks iffue
from mount Engftlen, and form a fmall lake. In the
fumtner months, the fnow water caufes this lake to over-
flow

; and the melting of the fnow begins with the day,
and ceafes towards night. F. I. Durand's Statidique clc-
mentaire de la Suille, ij<j^.

ENGUELEGUINGIT, a town of Africa, in the em-
pire of Morocco, not far from Mogador.
ENGU1CHE, in Heraldry, is applied to the great

month of a hunting horn, when it has a rim of a different
colour from the horn itl'elf.

ENGYSCOL'E, from fyfv;, near, ai . d nm 54>, / oifrrve,
a machine better known under the name of microfco'ie.
See Microscope.

ENGYTHECA, from evjl-r, rear, arid Sukm, repofttory,
in Antiquity, a cup-board, or place where cups and other

well with a pumice-done, and clean out the done again with

a hair-brufh; and, ladly, polifh it with oil and emery: in

this condition it is fit for tiie mill, to be ufed to drike coins,

medals, &c.

After the like manner are the matrices for cading of

printing letters engraven. See Letter Foundery.
Engraving of fcah, Jlamps, puncheons, marking irons,

gilding irons, and other matters, for goldfmiths, pewterers,

ENGYUM, or Engvyv.m, in Ancient Geography, a
town of Sicily, fituated near mount Maurus, at the fprinrs
ofAlxfus. Cicero (in Verr.) reprefents it as one of the
mod confiderable cities of that ifland. It was founded by
the Cretans, and famous for a temple dedicated to Ceres,
in which, it was conltantly affirmed, certain goddefTes, called
the «' Mothers," appeared from time to time. Plutarch
fays, that this temple was built by the Cretans, and dedi-o v>
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bookbinders, &c. either in relievo, or indenture, is performed cated to tlitic goddefies fo called, viz. Cybele, Juno, and
after the manner laft defcribed. Vetta. This writer adds, that in the temple were lodged
Engraving in wood. See Cuttino in wood, and javelins and brazen helmets, which had been coniecrated to

Wood Engraving. the goddefTes of the place by Meriones and UlyfTes. The
ENGRAULIS, in Ichthyology, a name given, by fome town was fituated in the interior of the ifland, to the weft

authors, to the anchovy, called alfo, by fome, lycodomus, of Hubita.

and, by others, halecula. See Encrasicolus. ENHADDAD, a town of Judea, comprifed in a part
ENGROSSING, the writing a deed over fair and in of the tribe of Idachar.

proper legible characters. Among lawyers it more particu- ENHALLOW, in Geography, one of the fmaller Ork-
larly means the copying of any writing fair upon parchment, ney iflands, between Rowfa and Pomona.
or damped paper. See Copy, CalliGraphus, &e. ENHANCE, To, in Law, is to raife the price of goods

Engrossing, in Law, denotes the getting into one's or merchandize. See Engrossing and Forfstalling.
poffeflion, or buying up large quantities of corn, or other

dead victuals, with intent to fell them again. This mud of

courfe be injurious to the public, by putting it in th

• of one or two rich men to raife the price of provifion

e

ons

_
ENHANCED, in Heraldry, a term applied to any or.

dinary, when removed from its ufual fituation, and placed
higher in the field.

ENHARMONIC Genus, in the^„ ; ,V;,/ Greek Mufic.po wer (

at their own difcretion. And fo the total engrafting of any The Greeks included all mufical founds in 'ctiree genera or
other commodity, with intent to fell it at an unrca'fon- kinds of interval i the diatonic, for tones and femi-tones

;

able price, is an offence indictable and fineable at the com- the chromatic, for femi-tones and minor thirds ; the enhar-
mop law. (Cro. Car. 232.) And the general penalty for mouic, for quarter-tones and major thirds. The fcale of
this offence, as well as forforrjlalling and regrating (which each genus was arranged in tctrachords, or fyflems of four

fee), by the common law, (for all the llatutes concerning founds, of which the firft and laft were ftautcs, immobiles,
them were repealed by 12 Geo. III. c.71.) is, as in other or fixed ; whilv the two middle founds were termed mo.
minute mydeme&iors, difcretionary fine and imprifonment. biles, or changeable : and it is by thefe changes that the

( 1 Hawk. P. C. 23J.) Among the Romans thefe offences, genera are diftmguifhed.

and other mal-practiccs to raife the price of provisions, were Each of the three genera had fome founds in its fcale

punifhed by a pecuniary mulct. " Poena viginti aureorum that were peculiar and charaeteriflie, and fome that were irt

ftatuitur adverfus cum, qui contra annonam fecerit, focieta- common with the other two. For inllancc, B C E F A
temve coierit quo anuona carior fiat." (Inf. 48. 22. 2.) Bb and d, were ufed in all the three genera, whereas D G
ENGSTLEN, in Geography, a remarkable fpring of were peculiar to the diatonic, C* and F* to the chro.

Switzerland, in the canton of Berne, in the valley called matic, and Bx Ex and A x to the enharmonic, A
1. The water flows only from the beginning of May complete fcale of each genus in modern notes will explain

till tlu latter end of Augull, and that twice n day to. thi: matter better than words.

Vol. XIII. Dd Diaton,



Diaton.

E N J

ift Tctr. jcl Tttr. v' Teff.

ENK
4ih Tctr, 5H1 Tttr.

Prcdani.

id Tctr. 2<1 Tctr. Hi Tctr. 4th Tctr. cih Tctr.

Cliron-1. siE—xn

Enha izziziaixaiiszm
-e->»- =

-̂o-x-r -©-
-e-x«- :a;H

This fubjcft will be further purfued under the articles

Ancient Greek Music, Genera, and Tetrachords.
As modern melody is built upon harmony, derived from

the harmonics of a fundamental-bafe, we have no inftru-

irtents with quarter«tones, or which can furnifh a bafe to an

enharmonic melody, if we had the power of framing and

executing it with the voice or violin. We have, therefore,

only two genera in our mufic, with all our refinements in

melody of nominal enharmonic (harps, diefes, double flats,

and fharps, &c. : which two genera, the diatonic, confift-

ing of five tones and two femi-tones in the octave, fuch as

the key of C natural fupplies upon keyed inftruments ; and

the chromatic, confiding entirely of femi-tones, twelve in

number, fuch as moving from any given note to its oftave

by femi-tones will furnifh. See Tone, Semi-tone, and

Enharmonic Sharps or Dieses.
Enharmonic Diefis, is an interval whofe ratio is rr§'—

21 £+ 2 m. See Enharmonic Diesis.

Enharmonic Degree of Arifloxenus, otherwife his diefis

quadrantalis, was a quarter of the major tone, or 26 S -f

if+Jlm.
Enharmonic Degree of Euclid, otherwife his diefis

quadrantalis, was three-thirtieths of a minor fourth, or

254-S + \i + 2f m.

Enharmonic Ditone of Euclid, was twenty-four thir-

tieths of a minor fourth, or 203A E + 4 f + 1 7f m.
Enharmonic Quarter of a tone, is the fame with enhar-

monic diefis, above.

ENHYDRI, in Chemiflry, are fmall nodules of chalce-

dony, each containing a drop of water, which are found in

the porous trap of the picentine. They are often polifhed

and fet in rings, rather as an objeft of curiofity than of

much beauty ; and after a time the water ufually difappears

by evaporation.

ENHYDRIA, in Ancient Geography, a town of Phoe-

nicia, between Caranus and Marathus. Strabo.

ENHYDRI S, the ancient Greek name for the otter.

ENJEDIM, George, in Biography, a learned Uni-
tarian divine, who flourifhed in the 16th century, was a

native of Hungary, whence he removed to Tranfylvania,

where he became a fuperintendant of the Unitarian churches.

He died in the year 1597, and wa6 regarded as one of the

btft writers in what is called the Socinian caufe. His prin-

cipal work was entitled " Explicatio Locorum Scriptutx

Veteris et Novi Ttftamenti, ex quihus Dogma Trinitatis

ftabiliri folet," 4to. The firft impreffion of this work was
burnt by the orthodox, but a new edition was afterwards

publifhed in the Netherlands. Moreri.

ENIF, in Aflronomy, a fixed itar of the third magnitude,

in Pegafus's mouth.
ENIGMA. See Enigma.
ENIMIE, Sainte, is Geography, a fmall town of

France, in the department of Lozere, 12 miles S.W. of

Mende, in a country formerly known by the name of le

Gevaudan.

ENINGIA, in Ancient Geography, a country or ifland

in the north of Europe, in the Serius Codanus or Baltia

fea, according to Pliny ; fuppofed by fome to be Fin-

land.

ENIPEUS, or Enipe, a river of Greece, in Triphylia,

which ran W. of Heraclea. In the time of Strabo, it was
called Barnichius.

ENIPPA, or Agonippa, a mountain of Greece, in

Boeotia.

ENISEI and Eniseisk. See Yenisei and Yf.ni-

SEISK.

ENISIPIA, an ifland of the Mediterranean fea, near

Egypt, called JEnefyppa by Ptolemy, and Eneftpafla by
Strabo.

ENISPA, a town of the Peloponnefus, in Arcadia,
called Enifpx by Seneca the tragedian.

ENIX, in Geography, a town of Spain, in the province

of Grenada ; 8 miles W. of Almeria.

ENIXUM Sal, in Chemiflry, is the fulphat of potafh

remaining after the preparation of nitrous acid. It is pure,

if only nitre and fulphuric acid have been made ufe of; but
as the manufacturers of aquafortis ufually employ green

vitriol inftead of fulphuric acid, the refidual fait is much
mixed with colcothar or oxyd of iron ; from which, how-
ever, it may be feparated by fubfequent folution and cryltal-

lization.

ENKIANTHUS, in Botany, from tyxvo;, pregnant,

and av§o;, aflower, " becaufe," fays Loureiro, " its flowers

are pregnant with others." Loureir. Cochinch. 276.
Clafs and order, Decandria Monogynia. Nat. Ord. .

Gen. Ch. Common Cal. of fix roundifh, concave, pointed,

coloured leaves. Common Cor. of eight oblong, flat, fpread-

ing petals, containing five florets, on long reflexed italks.

7 Perianth
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Perianth of five (mail, permanent, acute, coloured laavet.

Cor. proper of one petal, bell-lhuped ; tube wick' ; limb

fhort, in five rounded tegmenta. Slam. Filaments ten,

mvl-lhaped, tumid at the bale, hairy, attached to the bot-

tom of the corolla, and (hotter than its limb ; anthers ovate,

incumbent. Ptfi. Germen five-fided, fuperior ; ftyle thick,

as long as the ilamens ; ftigma fimple, coloured, mining-.

Perie. Berry ovate-oblong, five-fided, of five cells. Seeds

numerous, oblong, fmall. Loureiro.

E(T. Ch. Common C.ilyx to feveral flowers
;
proper one

inferior, of five leaves. Corolla bell-fiiapcd, five-cleft.

Berry of five cells, with many feeds.

The fpecie3 are two.

i. E. juingu.-Jljra. " Calyx containing five flowers-.

Stem arboreous." Tliau tiling h r
ia of the (Jhinefe. Culti-

vated at Canton. Its branches laden with red flowers, be-

fore the leaves expand, are kept for feverai days in china

vafes of water aiming the opulent Chinefe, and are very or-

namental, though deilitute of fcent. The tree is of a middle
li/.e, with a imooth Lark, and fpreading branebes. Leaves
crowded, oblong, pointed, entire, Imooth. F/oiuer fcli-

tary, of a beautiful red, crowned with a white fringe, and
containing five florets within.

2. E. bijlora. " Calyx containing two flowers. Stem
fhrubby." San lieo hoa of the Chinefe. Native of Canton.

AJhrub three feet high, with fpreading branches. Leaves
lanceolate-ovate, entire, hairy, fmall, crowded, with fliort

footftalks. Flowers fcarlet, terminal, crowded, fefiile.

Common Calyx of five coloured, ovate, concave, deciduous

leaves. Common Corolla none. Florets two in each com-
mon calyx. Perianth fmall, deeply five-cleft ; its fegments

lanceolate, hairy, fpreading. Cor. bell-fnaped, fpreading ;

tube with five furrows or plaits ; limb in five deep, ovate,

large fegmenta. Filaments ten, thread-fhaped, erect, un-

equal, rather fhorter than the corolla, inferted into the re-

ceptacle ; anthers ovate, incumbent. Germen ovate, very

hairy ; ftyle thread-ihaped, longer than the corolla ; ftigma

thickifh, five-cleft, gaping. Berry? (not feen ripe), ovate,

with five cells and many very fmall roundifh feeds.

The above is Loureiro's account of the genus in queftion,

concerning which we confefs ourfelves unable to form any-

decided opinion. His defcription of the fecond fpecies is a

little at variance with the generic characters, and what he
every where terms a common calyx and common corolla

mull of courfe be bra&eas. Some particulars indicate a

plant of the Arbutus or Vace'inium tribe, but others dif-

agree. Ornamental fcarlet flowers, fo well known at Can-
ton, muft long ago have been introduced to the acquaint-

ance of European botanifts. This is one of thole botanical

enigmas with which the good father Loureiro's book
abounds, in confequence of his having ftudicd almofl en-

tirely without communication with other botanifts. Hence
he took the Hydrangea for a Primula, and made a new
genus of Argemone mexicana. See Echtrbs.
ENKIOPING, or Endkiopisg, in Geography, a fmall

town of Sweden, fituated on a river clofe to an inlet of the

lake Maeler, and confilling chiefly of wooden hcufes painted

red. It Hands on a ridge of ground compofed of fand and
gravel, which once formed the ftiore of the lake ; 2 1 miles

S.W. of Upfal.

EN KIRCH, a town of Germany, in the circle of the

Upper Rhine, and county of Spouheim ; 3 miles N. of

Traarbach.

ENKUSEN, a town of the ifland of Borneo.

ENLARGE, in the Manege, is ufed for making a horfe

fo large, that is, making him embrace more ground than

e Leforc covered. This is done when a horfe works upon

a round, or upon volts, and approaches too near the centre,

fo that it is deiired he lhould gain more ground, or take a
greater compals. To enlarge your horfe, you mould prick

him with both heel?, or aid him with the calves of your leg;,

and bear your hand outwards. If your horfe narrow;, he is

enlarged with pricking him with the inner heel, and fufl

ing him with the outer leg, in order to prels him forwards,

and make his moulders go. Upon fucb. occalions the riding-

mailers cry only large, large. See In.

ENLARGER L'EstAte, in Law. See Release.
ENLARGING Statute. See Statute.
ENMANCHE', is Heraldry, is when a chief has two

lines drawn from the middle of the upper edge, to the

fides, the depth of half the chief ; the two lines including

an obtufe angle, whole vertex is the centre of the top of the

chief.

The heralds conceive this, as bearing fome refomblance

to fieeves ; whence the etymology of the word, from the

French mancbe, lleeve. It differs from chappe, where the

lines come from the top to the bottom of the chief.

ENNA, in Ancient Geography, now Cc.lro Gi"vani, a

city of Sicily, fituated on an eminence in the middle of the

ifland, whence, according to Diodorus, it was called the
" navel of Sicily." It was one of the ftrongelt places in

the ifland, and remarkable for its beautiful plains, fruitful

foil, and the numerous lakes and fprings which watered its

territory ; and the waters of which were highly commended
for their limpidity and falubrioufnefs. Diodorus informs us,

that Ceres was born in this diltrict ; and that fbe hrft taught
the inhabitants of Enna the art of agriculture. He adds,

that the rape of Proferpine by Pluto happeHed near Enna,
while the young goddefs was gathering flowers in a neigh-

bouring meadow. The Enneans fhewed a large cavern,

which, as they believed, opened of itfelf, to make the god
a way to hi; infernal kingdom. Hence originated the wor.
fhip which the Sicilians paid to thefe two divinities ; the
magnificent temple which Gelo erefted to Ceres in this city;

and the folemn feftival, which the Syracufians annually cele-

brated near the fountain Cyane, fuppofed to have fprung up
when the earth opened under Pluto's feet. The temple of
Ceres was famous and reforted to from all parts of Italy,

Greece, and Afia^ and was deemed One of the richefl in

Italy.

ENNEACHORD, in Ancient Mujic, an inftrument

with nine firings.

ENNEACRUNOS, q. d. the nine fountains, in Ancient

Geography, a fountain of Greece- in Attica, at the foot of
mount Hymcttus, the waters of which were conveyed
through nine pipes or channels into the town, conftrucied

by order of Pifilfratus.

ENNEACTIS, in Natural Hiflory, a name given by
Linkius to a fort of (tar-filh, of the more branched oraflro-

phyte kind, which has only nine rays, where they firlt part

from the body, but thefe divide into a vali number of others

afterwards.

ENNEADECATERIS, in Chronology, a cycle, or
period, of nineteen folar years.

The word is formed of &.•%, nine ; h.icc, ten; and rro«>

year.

Such is the lunar cycle invented by Meton, at the end
whereof the moon returns nearly to the fame point from
winch it departed. Whence the Jews, Athenians, and

nation., who were dilpolcd lo accommodate the It

months to the folar years, made ufe of the enneadecateria ;

allowing to (even of the years thirteen months apiece, and

to the reft twelve. See Cyclf, and Em holistic
Enneadecateris, the Jtik'i/lj, is properly a cycle <;f 19

D d z lunar
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lunar years, beginning from molad tohu, ar.d returning

again and again ; whereof every 3d, 6th, 8th, nth, 14th,

17th, and 19th, are embolifmic, or of 383 days 21 hours

apiece ; the rell common, or of 3J4 days 8 heurs apiece.

See Year.—Confcquently, the Jewifh enucadecatcris is

6^39 days 18 hours.

ENNEAGON, in Geometry, a figure of nine angles,

and nine fides.

The word is formed of men, nine ; and yutm, angle.

Enneagon, in Fortification, denotes a place with nine

baftions. See Fortified Place.

ENNEAHEDRIA, derived from the Greek ana, nine,

and •£{??, ajide, in Natural Hijlory, the name of a genus of

fpars.

The bodies of this genus are fpars, compofed of nine

Dlanes, in a trigonal column, terminated at each end by a

trigonal pyramid. Of this genus there are four known
fpecies. Hill's Hilt, of Foil", p. 208.

ENNEANDRIA, in Botany, from wek, nine, and ««;,

a man, the ninth clafs of the fexual or artificial lyilem of

Linnaeus, confiding of plants with nine feparate or dilli::dt

ftamens in the lame flower with the pittil or piftils. It

contains three orders, Monogyr.ia, of which the valuable

genus Laurus, including the Cinnamon, Cafliu, one fort of

Camphor, Sweet Bay, &c. is an example, and there are

fome other fine plants in this order; Trigynla, of which

Rheum or Rhubarb, nearly allied to Rumex, is the only in-

ftance, and Hexagynia, confiding of Butumut umleilatus

aione. Hence it appears that nine is an unufual number in

the parts of flowers, though not quite fo uncommon as

feven.

ENNEAPYRGjE, in Ancient Geography, a town of

Greece, in Attica, 7 or 8 leagues from the promontory of

Sunhim.
ENNEATICAL Days are every ninth day of a fick-

nefs ; which, fome imagine, naturally oecafion a great al-

teration, either for the better or worfe.

Enneatical Tears are every ninth year of a man's life.

See Climacteric.
ENNEBACKA, in Geography, a town of Norway

;

26 miles S.E. of Chriftiania.

ENNEEMIMERIS is one kind of the caefura of a

Latin verfe, where, after the fourth foot, there is an odd
fyllable ending a word, which helps to make the next foot

with the following word ; as in this inilance,

" Hie lalus niveum molli fultus hyacintho,"

where all the four kinds of the casfura occur.

ENNEL Lough, in Geography, a lake of the county

of Weftmeath, Ireland, near Mullengar.

ENNEOPHTHALMOS, from ana, nine, and otfx\-

pat, eye, in Zoology, a name given by fome to the lam-

prey.

ENNERIS, in the Ancient Ship-Building, a name given

to thofe galleys, or vefiels, which had nine tires of rowers.

Thele were of a very confiderable fize ; though Meibom has

found fo convenient a method of placing the rowers that he
has taken off very much from that immenfe height others

fuppofed they had above the water. We read of the tefla-

racontcs, and other amazing vefiels of this fabric ; and that

of Philopater having forty rows of oars, and that of Pto-
lemy Philadelphia, thirty j and fome others which are

fpoken of, twenty. It has been difputed by many, whether
luch large veffels as thefe were ever actually built, or ufed ;

but Meibom gives great reafon to believe that they really

were, though he, at the fame time, alleges againll Salma-
fius, and the more fanguine admirers of the works of the an-

«ients, that very few veflels were built larger than thefe

enneres, or nil e tiered ones, and proves it from Livy and
Plutarch, and from Polybius. We are apt to admire, in

many cafes, what we ought alfo to imitate, but never at-

tempt it. This is the cafe in thefe galleys ; and Meibom,
who has given the rules of this ancient naval architecture,

is of opinion, that by imitating it at prefect, modem gal-

ley and galleafies might be built much more conveniently

both for ftrength and celerity, and alio at lefs expeiiec,

than they are at prefent. Meibom. de Trirem.

The modern form is indeed allowed to be better than

theirs ; but if in the ftructure, the proportion of the long

(hips of the ancients were obferved, they might be greatly

improved : in the modern way of five men fitting at one oar

in the galleafies, much ftrength is waited to no purpofc,

becaufe they fit too near to the fulcrum, or (lay, whereas a

fmaller number of rowers, at a greater didance from the

(lay, would give* more ftrength, and throw the vefiel along

much more fwiftiy, and would require lefs charge. Galleys

of this fort, thus managed at a fmall expence, would be

found of great ufe in the large rivers, and in the (hallow

feas, and therefore convenient for the Baltic, the Britannic,

and the Mediterranean feas, and would be the molt ufeful

of all vefiels for tranfporting great numbers of forces.

ENNEZAT, in Geography, a fmall town of France, in

the department of the Puy dc Dome, chief place of a can.

ton in the diftrift of Riom, with a population of 2393 in-

dividuals. The canton contains 8 communes and 9168 in-

habitants, on a territorial extent of 142^ kiliometrcs.

ENNIS, a poft-town in the county of Clare, Ireland,

of which it is the capital. It is large and populous, and

has the advantage of a fmall port at Clare, which is fituated

a few miles lower on the river Fergus ; the tide bringing up
large boats thence to Ennis. There are at this town the

remains of one of the finelt abbey-churches in Ireland, built

in an elegant ftyle of Gothic architecture. It is a borough
town, and fends or.e member to the united parliament. It

is I12A Irilh miles S.W. by W. from Dublin, and 17 N.
by W. from Limerick. W. long. 8° 54. N. lat. 52'' 49'.

ENNISCORTHV, a poft-town of the county of Wex-
ford, Ireland. It is fituated on the river Slaney, which is

navigable for fmall (loops to this town. Its fituation is

agreeable and picturefque ; and there are the remains of a

confiderable caltle b'ult Ly the Grit EnglifiS fettlers. It is

the eltate of the earl of Portfmouth. Ennifcorthy has a

manufacture of co2rfe wool)-n cloth, and is a thriving

town. Near it are lead mines, which are very productive.

Vinegar-hill] near this town, was a ilrong hold of the in-

furgents in 1798 ; and the loyal inhabitants were great fuf-

ferers at that eventful period. Ennifcorthy was reprefented

in parliament before the union. It is 60 ra.les S. from
Dublin, and near 12 N. from Wexford.
ENNISKTLLEN, a poft-town of the county of Fer-

mancgh, Ireland, and the place where the aflizes are held.

It is built in an iflar.d, formed by the river which unites the

two lakes, and is the fingle pafs of communication between
the parts of the county which thefe waters feparate. The
ftrength of its fituation pointed it out as a military poll ; and
when the adherents of James II. excited a juft alarm

throughout the country, numbers flocked to this place,

where they bravely refilled a much fuperior force, and even

gained feveral important victories. Thefe valiant men were
formed into a regiment, which rendered effectual fervice to

king William ; and to this day the 27th regiment glories in

the name of the Ennijhilliners. There is a fchool here,

founded by James I. on the plantation cf Ulller, the in-

come of which, by the great rife in the value of lands, has

become very coufidei able, Eonifkillen returns one member
to
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to the imperial parliament. Diflancc from Dublin N,W.
79 miles.

ENNISTYMOND, or Innistymond, a ("mail poft-

town of the county of Clare, Ireland; fituated I 18 miles

W. by S. from Dublin, and I 3 W. from Ennis.

ENNIUS, Quintus, in Biography, an ancient poet,

was born at Rudiae, a city of Calabria, near Tarentum, about

the year of Rome 514, B. C. 237, and flouriflied about

the clofc of the firft Punic war. According to Silius Ita-

licus, he fervedas a centurion in Sardinia, when that ifland

was fubdued by T. Manlius, and diitinguifhed himfelf by
bis valour. After the war he probably remained in Sardi-

nia ; for Cornelius Nepos informs us, that Cato, the cenfor,

when praetor, brought back with him from his government

of Sardinia, the poet Ennius, who mult at this time have

been in his 35th year. Another of his patrons was Scipio

Africanus the elder, who made him his companion in mod
of his campaigns. This fatt we learn from Claudian. He
was alfo intimate with Scipio Nafica. The notice taken of

h-im by thefe eminent perlons affords favourable teltimony

to his general character and manners ; although Horace
(Epift. xix. 1. 1.) reprefents him as warming his heroic vein

by liberal potations. The gout, with which he was afflicted,

and his deprefTcd circumltauces, were probably owing to his

intemperance. Thefe evils, however, he bore with great

equanimity ; and his life was prolonged to the age of 70.

He is faid to have been the father of epic or heroic poetry

among the Latins,though the Greek was his mother-tongue.

He was diitinguifhed by that ruilic vigour, which is the

wfual cliaracteriftic of genius in an unpolifhed age. Thus
Ovid reprefents him ;

" Ennius ingenio maximus, arterndis."

Lucretius mentions his having firft brought the mufe to

Latium; and Virgil has tranferibed into his works many
whole or half lines from Ennius, thu3 teftifying his efteem

of him. The events of Roman hiflory formed the leading

fubje&s of a large performance entitled " Annals," fub-

fequently divided into eighteen books. On certain days

he was accuftomed to recite portions of this poem. He
alfo compofed tragedies, comedies, epigrams, and fatires

;

and alfo fome didaftic works. By his life of Scipio

Africanus, he engaged the affeftion of the Cornelian

family, who manifelled their gratitude to him even after

his death, depofiting his afhes in the fame tomb with thofe

of Scipio, and erefting a marble ftatue to him near that of

this great commander. The poet Nsvius, who was his

contemporary, after having made fome campaigns in the firft

Punic war, wrote the hiitory of that war in verfe, accord-

ing to the tafte of thofe times. Fragments only of the

works of Ennius remain ; thefe have been publilhed fe-

parately, Amft. 410.1707, and alfo in Mattaire's Corpus
Poetarum.

ENNODIUS, Magnus Felix, bifliop of Pavia in the

fixth century, was born of illuftrious parents about the year

473. Hi education and maintenance devolved upon an

aunt, by whofe death, before he was fixtcen years of age, he

was reduced to diftrefiingcircumftanees, but afterwards, by a

fortunate marriage, he attained to a ftate of affluence. Not-
withstanding this union, he hadaftrong inclination for the cc-

cleliaftical profeffion, and obtained his wife's confent to enter

into holy orders, whilft (he at the fame time embraced a reli-

gious life. He was ordained a deacon by Epiphanius, bifhop

of Pavia, with whom he lived in habits of the itricteft intimacy

and friendfhip. He had an early tafte for literature, which
he cultivated in connexion with his theological itudien, with

iu muchfuceth at obtained for him the reputation of an ex-

cellent fcholar. On the death of his friend Epiphanius,
he was admitted among the deacons of the church of Rome,
and for fome fervices do.ie for the popes and church, he was
promoted to the fee of Pavia about the year 510, and ap-
pointed on the commiffion for negotiating a re-union between
the eaftern and the wefteru churches. The only reward for

his fervices in this refpedt, was drawing down upon his head
the refenlment of the emperor Anaftafius, who, after much
ill treatment, difmifled him home in a mattered vefiVl, with
a flriet prohibition of never again landing at any port in

Greece, by which his life was expofed to the moil immi-
nent danger. He arrived iafe in Italy, but died as he was
on his journey to Pavia, in the 48th year of his age. His
works are numerous, and have been frequently printed ;

they were publilhed, with many ufefnl explanatory notes,

at Paris, in the year 161 1. Mofheim Eccl. Hill. Moreri.
ENNUI, a French term which is iometimes ufed to de-

note a kind of liftleflhefs orunaptnefs for mental exertion ;

or which may benure Scientifically defined to mean the an-
eafinels that prevails during the abfence of mental impref-
fions. The averfion from ennui, or the defire of intellectual

emotion, is defcribed by Helvetius, in his work" On Mind,"
as a very powerful and general fpriug of conduct, and he af-

cribes to this law of the mind, perhaps, a greater degree
of influence than that which properly belongs to it, con-
formably to the avowed fentiments of a writer, who main-
tains that " to judge is to feel," (juger c'elt fentir.")

ENO, in Geography, a town of European Turkey, in the
province of Romania ; the fee of a Greek archbilhop ; 28
miles N.W. of Gallipoli.—Alfo, a river of America, in

North Carolina, which unites with Little and Flat rivers in

Orange county, and forms the Negus, about 17 miles below
Hill (borough.

ENOCH, in Biography, the fon of Jared and father of
Methufelah, was the feventh in lineal defcent from Adam,
and born in the year B. C. 3382. Eminently diftinguifhed

by his piety and virtue in a corrupt age, he was tranflated to
heaven in the 365th year of his age, without undergoing the
pains ef diffolution. An apocryphal book, entitled " The
Book or Prophecies of Enoch," has been afcribed to this

celebrated antediluvian, and is cited, as fome fay, by Jude in

his epiftle, and more certainly by Irenaeus, Clement of
Alexandria, and other ancient fathers. But this book was
probal.ly forged in the fecond century. The Mahometans
mention Enoch under the appellation of Edrils, or Idnfs, .

and record many fables concerning him, which it is ueed-
lefs to mention.

Enoch, in Ancient Geography, a city faid to have been
built by Cain in the land of Nod, where he .'id his family
fettled, and called after the name of his fon Enoch. (Gen.
iv.16, 17.) Mofes places it, according to our tranflation,

ontheeaflof Eden; and Ptolemy mentions a citycalhd
Anuchtha in Sufiana, or Cluifiltan, a country lying eall-

ward from Chaldaea, which the learned Huet fuppofes to
have been the fame with that built by Cain. But it feems
very improbable, thatthecity of Enoch, built before the
flood, Ihould either withflaud the deluge or retain its ancient
name, after fo great a change in the l'urface of the earth.
Befides, Siifiana being a very fertile and pleafant country,
it is not likely that Cain fhould be baniflicd thither, but
rather to fome barren and defolate land, remote from the
place of his nativity, and feparated by mountains, or other
natural impediments, from intercourfe with his relations.

As there was another Enoch (fee the preceding article) be-
fides the fon of Cain, it is not improbable that the city
Anuchtha mentioned by Ptolemy, might have taken its

name from him, whole memory would be held in veneration,

or
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or from fome other Enoch or Anoch, who might have lived

after tin.- flood. Grotins and Junius are of opinion, that

the country into which Cain retired was the defart of

Arabia ; but as this country lies on the well, and not on the

eail »f Eden, it is faid, that the words which we trauflate

" on theeaft" of Eden fignify no more than " before" or

" over-againfl" Eden, according to the translation of the

Septuagmt. According to this opinion ; the land of Nod
mull have been Arabia Deferta, or fome part of it, and not

Sufiana. Wells's Geog. vol. i.

ENODLS, Culmus, in Botany, a culm or ftraw def-

titute of any knot, joint, or promiiient tranfverfe interrup-

tion. See Culmus.
ENOLA, in Geography, a town of Naples, in the pro-

vince of Lavora
; 4 miles N. of Fundi.

ENOLMIS, F.-.oXfi.-, in Antiquity, a dcfignation given to

Apollo's prieflefs at Delphi, becaute (he fat on the tripod

which was called olmos, otyo;. Hence alio Apollo is called

Enolmos, Kfstyw;. Pott. Archseol. Graec. lib. ii. cap. 9.

torn. i. p. 275.
ENOMTEKIR, in Geography,* town of Swedifh Lap-

land ; 150 miles N. of Tornea.

ENON, in Ancient Geography, a place of Judea, fitu-

ated near Jordan in the half-tribe of ManafTeh ; which was

the place in which John baptized, (John iii. 23.) becaufe

there was abundance of water. This place was between

Shalim and Jordan, about 8 miles from Scythopolis.

ENOPA, a town of the Peloponnefus, in Meflenia, fitu-

ated on an eminence at a fmall diflance N. of Cardamyla.

ENORAINE, in the Manege, a wither-wrung horfe,

or one that is fpoiled in the withers. The word is obfo-

lete.

ENORCHIS, in Natural Hijlory, the name given by

many authors, to that fpecies of ostites, or eagle-itone, in

which the callimus, or internal nucleus, is not loofe, fo as to

rattle in it when fhaken, but remains fixed to one fide. The
Germans call this hodenjlein. The outer cruft is ufually of

a whitifh colour, and the internal nucleus is yellowifh or

brownifh, and it is ufually of the fize of a pigeon's egg, and

of the fhape of the human tefticle ; whence the name.

ENORMOUS, fomething exceffive, or monitrous, ef-

pecially in bulk. The coloffus of Rhodes was of an enor-

mous ftature.

The word is formed of the privative e , and nornm, rule ;

q.d.voidof, or contrary to, rule or meafure ; contra rtor-

mam. In the corrupt ages of Latinity, they ufed innormis,

and inormis.

In the French jurisprudence, Ufio enormis, enormous da-

mage, is that which exceeds half the value of the thing

fold.

ENOTAEVSK, in Geography, a town of Ruflia, m the

government of Caucafus, on the Volga ; 72 miles N.N.E.

of Altrachan.

ENOUREA, in Botany, (a barbarous name, from the

Caribaean word F.nourou.) Aublet Guian. v. I. 587. t. 235.

JufT. 249. The only fpecies is E. capreolata, a climbing

fhrub, with fomething of the habit of a Paullinia, furnifhed

with circularly-turned tendrils, pinnated leaves, fpiked

flowers, and a remarkable globular capfule of three valves,

containing a globular feed imbedded in farinaceous pulp.

Juflieu has copied its characters from Aublet, but Schreber

has pafled it by.

ENQUEST, or Inquest, in Law, denotes an inqui-

sition of a jury by hearing of witnefies.

This is the mod ufual manner of trial, in all caufes,

both civil and criminal, within this realm. In civil caufes,

after proof is made, on either fide, of fo much as each

ENR
party thinks good for himfelf; if the doubt be in the

effect, it ij referred to the difcretion of twelve indifferent

men, impanelled by the fht-riff for that purpofe ; and as

they bring in their verdict, fo judgment pallet h : for the

judge faith, thejuryJindeth the fait thus. See Writ of En-
quiry. For the e:>queft in criminal caufes, fee Jury.

ENRICHED Column. See Column.

ENRICHING Plants, a term ufed, by the Englifh

farmers, to exprefs fuch plants as arc found to do good to

land, rather than to exhaufl it, and in confequence of which

the fame piece of land will produce a good crop of corn,

though it would, without the affillance of their having

been planted on it, have yielded a very poor one. The
myftery of this difference between plants, fome of which

are found to burn up, that is, impoverifh lands, while

others enrich it, and leave it fitter for fucceeding crops than

they found it, is explained by Mr. Tull. This author

having obferved, that breaking the earth, by digging, or

horfe-hoeing, between the plaut3, gave them great increafe,

found that it was this practice that enriched the earth :

and that, while corn and fuch plants as fland clofe, and

cannot be hoed between, impoverifh the ground, and fuffer

no means of enriching it again to be ufed, there were fome

other things, the crops of which being planted thinner,

gave room to the earth to be ploughed, dug, or hoed be-

tween, and that thefe were the plants which were called the

enriching kind by the farmers; and the whole fecret lay in

this, that the hoeing, ploughing, or othcrways breaking

the earth between them, in order to kill the weeds, en-

riched the ground greatly more, in proportion, than thefe

plants exhaulled it ; and the confequence was, that though

they had thriven very well, yet the earth was left richer thaa

before, notwithftanding all that they had imbibed from it.

Tull's Horfehoeing Hufbandry, p. 37.

On this obfervation, this excellent author feems to have

founded the lyftem of what he calls horfe-hoeing hufban-

dry, concerning which he has written a large and ufeful

treatife. He found that this flirring up of the earth en-

riched it fo greatly, that, where it was ufed in a proper

manner, the kind of plant need not be changed, but that

the fame earth would yield a fuccefiive feries of crops of

the fame plant, and that even without dunging, or ever

lying fallow, and every crop, for a long time, would be

better than the former ones. The method of fowing, to

this purpofe, is not by fcattering the corn with the hand,

but fowing it in rows, and leaving large intervals between,

the naked earth of which might be turned up by the hoe.

See Alley and Hoeing.

ENROL, in Military Matters, fignifies the regiflering

of fucli perfons as, being inlifted, or appointed, are placed

upon the rolls, or flrength, of any particular regiment,

troop, company, or portion of the military eflablifhment.

The aft of enrolment feems to be held neceffary in proof of

a foldier's having become a fervant of the ftate ; equally fo

with the circumflance of his having received pay, or fome
money, however trifling, in advance. For it does not ap-

pear reafonable, that a foldicr fhould be punifhed for abfent-

ing himfelf from that employ in which he has not received

either pay, or fubfiflence. It is not, however, to be un-

derflood, that, after being duly inlifted in the prefence of

a magillrate, the recruit is at liberty to quit the party by
whom he has been entertained : far otherwife ; for though

we hold a decided opinion regarding the devices often prac-

tifed, to enfnare young men from their homes and fami-

lies, we consider it indifpenfible that the facred engagement

fhould remain purely inviolate, after being once legally ac-

knowledged
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knowledged by the party to be enrolled. See Inlist and
Ester tain.

In regiftering, that is to fay in enrolling, a recruit, it is

ufual to be very exatt in afcertaining the place of his nati-

vity, his religion or feet., his age, his Itate of health, impe-

rially whether he be fubjeci. to tits, or be ruptured ; while,

for the pnrpofe of apprehending him in cafe of defertion,

his height, complexion, general figure, the colour of his

hair, and of his eyes, together with any particular dilliu-

guifhing marks, whether natural or accidental, are all noted
;

compriiiug, in the aggregate, what is called " defcription

roll,'" of which a tranicript isfent with each foldier, when-
ever draughted from one company or regiment to another.

Although a recruit is bound to the fervice after being ex-

amined and deemed competent to ferve, by the infpedting

furgeon, and the fupervifor of the recruiting fervice of the-

diltridt refpeftively, and after having acknowledged his

being duly inlifted in prefence of a magiftrate, by whom
the oath of allegiance (hould be tendered as fpeedily as con-

venience might admit, he is not faid to be enrolled until he

is efficiently placed upon fome lift, whether under the re-

cruiting officers, or in any particular regiment, troop, or

company. In fome inftances, efpecially in the fervice of
the Eaft India Company, the whole of the recruits are

lodged at a general depot, under the charge of officers fixed

thereat, but without being attached to any particular regi-

ments untii tneir arrival in India : in the mean while they are

formed into fquads, under thejmmediate controul of non-

commiffioned officers, by whom they are trained in the ru-

diments of military difcipline. We cannot with ftrift pro-

ety fay, that fuch men are enrolled ; nor, indeed, do we
old the term to be applicable until they are in a certain de-

gree fixed in fome particular company, and entered upon its

muiter-roll, as well as upon the long-roll of the regiment.

ENROLLMENT. See Inrollment.
Clerk of the Enrollment ofJines. See Clerk of the

Inrollmenls.

ENS, in Latin Ani/ia, Anafum, or Enfia, in Geography,

a town of Auftria, in the province called Upper Auftria,

cr the country above the Ens, in the diftrift of Traun. It is

fituated on an eminence in the river Ens, which, not far from
this place, falls into the Danube, 15 miles S. E. of Lintz,

and 108 miles W. of Vienna. N. lat. qS J 11'. Its origin

dates from the year 900, and it is built on the fame fpot

where ftood the Laureacum of the Romans, one of their

colonies, which was deftroyed by the Huns about the year

45'0. Ens is ftrongly fortified ; its citadel is called Enfeei,

or the corner of Ens.

Ens, in Latin Anifus, or Anafus, a river of Germany,
which has its fource in the mountains of the form-r bilhopric,

now grand duchy of Saltfburg, flows through Upper Auf-
tria, and falls into the Danube near the town of Ens.

Ens, Entity, Being, in Melaphyfics, is applied, in a ge-

neral fenfe, to every thing which the mind any way appre-

hends, and whereof it affirms, denies, proves, ordifproves,

any thing. This other philofophers call cogitable, and intelli-

gible ; and the logicians, thema.

Ens, in a lefs general fenfe, fignifies fomething that is,

or exifts, fome way farther than by being conceived, or be-

ing capable of being conceived, in the mind. This is par-

ticularly called ens pofitivum, or reale ; pofitive, or real,

being. In oppofition to which (lands non ens.

Ens, in its proper, or reftrained fenfe, is that to which

there are real attributes belonging, or that which has a

reality, not only out of the intellect, but in itfelf. This
is what is properly meant by res, thing ; and what we
ether wife call ens reale, and alfo fubftance,

.

ENS
Ev9 ratianis, is that which depends wholly on the mind,

or which cxills only in the imagination: of which they
diftinguilh three kinds : ens rationis aflcctivum, which 13

done or produced by the mind, at knowledge; ens rationis

Jubjeclivum, which is received into the mind, as fcierice ;

and ens rationis objedtivum, which is reprefented bv the

mind, as a chimera, a golden mountain, or the like.

Which laft, if it have no other manner ot being', i. e. it it be
prefented fo as it does not, or cannot be, is what we mod
properly call ens rationis. The generality of fehool phi-

lofophers, and the Peripatetics among the reil, aflert, tint

there are of thefe eutia rationis objeCtiva. Others deny
there are, or can be, any fuch things.

Ens, or Ens 'primum, in the Ancient Chitniflry, denotes

the mod efficacious part of any natural mixed body, whether

animal, vegetable, or fofflle, wherein all the qualities or vir-

tues of the ingredients of the mixed are comprehended in a

frnall compafs.

Paracellus pretends to have been able to feparate the ens

primum from bodies, and with it to •. ffe£t prodigious things

towards the renovation and reftoration of youth ; hut his

procefTes are fo oblcurely delivered, that no body has been
induced to try them.

Ens primum folium, a name given by Paracellus to a pre-

paration of fea fait, which he calL alfo a perpetual oil, and

fal circulatum, which fee.

Ens martis, and Ens veneris. If che filings or iron or of

copper be mixed with fal ammoniac and ftrongly heated, a

decompofition, greater or lefs in proportion to the quantity

of metal employed, will take place : the ammonia will be

liberated in the form of gas, while the muriatic acid will

combine with the metal. The metallic muriat thus formed

will fublime at nearly the fame heat as the undecompofed
refidue of the fait, whence will refult an accurate mixture of

the two in the form of flowers, or a cruft of a red colour :

if iron filings have been ufed, and of a green colour if cop-

per has been employed. The former of thefe is ens martis,

the latter, ens veneris.

ENSATjE, in Botany, from en/Is a fword, alluding to

their fword-fhaped leaves, a name very happily applied by
Mr. Gawler to the natural order of Jricles of Juffieu, it

being deiirable that, if poffible, every natural order fhould

have an expreffive name, independent of any particular ge-

nus it may contain ; or at leatt that its name mould not be

a mere unchanged repetition of that of any inch genus.

-

This order is illuftrated by the able botanifl above-mentioned,

in Sims and Konig's Annals of Botany, v. i. 219, and efpe-

cially in Cuitis's Botanical Magazine.

ENSCONCED, in the Military Art. See Insconced.

ENSEELED, in Falconry, a term ufed for a hawk
which has a thread drawn through her upper eyelids, and
made fait under her beak, to obfeure her fight.

ENSEINT, in Law, a term ufed to denote a pregnant

woman.
ENSEMBLE, a French term, fometimes ufed in our

language, literally figniryiug together, or one with another ;

being formed from the Latin, in, Andjimul.

In Architecture, we fay, the enfemble, or tout enfemble

of a building ; meaning the work or compofition, confidered

together, and not in parts ; and fometimes alfo the relative

proportion of the parts to the whole. All thofe pieces of

building make a fine enfemble.

To judge well of a (latue, or other work of fculpture,

one muft firfl examine whether the enfemble be good.

The to'Ut enfemble of a painting, is that harmony which

refults from the diftribution of the feycral objects of figures

whereof
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whereof the whole is compofcd. This picture is good,

taking the parts Separately : but the tout er.femble is bad.

Ensemble, Fr. together. This adverb, nfeil fubdan-

tivcly, and received in the French mufical technica, is, ac-

cording to Roufieau, invelted with a very extenfive fignifica-

tion. To regard an object in its enfemble or totality, is to

confider the effect which the feveral parts produce, when

united if. a whole.

It is only in the execution of a piece of mafic, that this

term is applicable, when the performers are fo perfectly

together in time and tunc, fecming to be all fo much ant-

mated by one foul, that they communicate exactly to the

ear, all that the eye can fee in the fcore.

The being together does not merely depend on the ac-

curacy with which each reads his part, but in the intelligence

with which he feels its peculiar character and connection

with the whole ; whether in the exactitude of phraleology,

the precifion of the movements, or feizing the inllant and

degree of pianos and fortes: or finally in the nice attention

to inch ornaments, which the author has thought fo necef-

fary as to be indifpenfible. It is in vain for mufkians to

have abilities, they can never be together without an intelli-

gence of the author's defigns, and perfectly undcrdanding

eacli other : for it would be impoffible to keep together a

band of performers that are deaf, nor in the execution of

mufic in a dyle with which they are totally unacquainted.

It belongs to the maders, conductors, and leaders of an

orchcllra, to guide, check, or accelerate individual per-

formers, and to keep them together in the aggregate, which

is always the office of a judicious firll violin : who, by a

certain firmnefs and energy in his manner, drongly imprelfes

the character of the piece in every ear. The vocal part is

fubordinate to the bale and the time ; the firffi violin ought

to watch and follow the voice ; the repienos mould liften to

and be guided by the firlt violin : and, finally, the harpfi-

chord or piano forte, at an opera where the compofer is

fuppofed to fit, mould be the principal and mod important

guide of the whole. In general, the more character there

is in the ftyle, periods, phrafes, melody, and harmony, the

more cafy it will be to feize the enfemble ; becaufe the fame

idea, ftrongly imprefted on all minds, will prefide in the

whole execution. On the contrary, when the muiic fays

nothing, and nothing is heard but a fuccefiion of notes with-

out meaning : then as there is no whole to which each per-

former can refer his part, the enfemble goes ill.

This (fays M. RoufTeau) was the reafon why French

performers could never be together.

ENSENE', called alfo Infine, Scheich Abatll, and by the

Arabs Enfne, in Geography, a town of Egypt, fituated

towards the middle of the Said, eaft of the Nile, and de-

pendent on the province of Achmounain, which is on the

• other fide. Abulfeda reprefents it as an ancient city, fur-

rounded by a well cultivated country, abounding in fruits

and harvefts. But thefe fertile plains have difappeared with

their inhabitants, and given place to fands and deferts. See

Antinoe.
ENSHEMESH, i. e. the fountain of the Sun, a town or

fountain, which lay on the frontiers of Judah and Benjamin.

(Jofh. xv. 7.) The Arabians give this name to the ancient

metropolis of Egypt, which the Hebrews called On, and

the Greeks Heliopoitt.

ENSIFORM, in Anatomy, a term equivalent to xi-

phoid, and meaning dagger-Shaped. It is applied to the car-

tilage placed at the lower end of the iternum, See

Trunk.
Ensiform Leaf, in Botany, a vertical two-edged leaf

like a fword, as in many fpecits of Iris. See Leaf.

ENS
Essiform Cartilage. Dr. Hunter remarks, thaf, - if

this cartilage be forced inwardly by a blow, it will occafiou

vomiting and violent pains, by prcfiing again!! the pylorut :

in this cafe, it would be proper to lay it baie and elevate it."

However, the fame eminent writer admits, that as part of

the diaphragm arifes from the cartilage, the latter would be

likely to be drawn out of its proper Situation again by the

action of fo powerful a mufcle.

ENSIGN, in Military Affairs, is an officer whole duty it

is to carry the colours ; hence, when a youth Brit obtar

commiflion 1.1 the infantry, he is laid to " receive a pair of

Coloi«*S.
M This is thefirfl gradation above the rank of cadet,

or volunteer, but is the loweit of all the ranks in which
commifiions are heid, and though obtainable by purehaie,

cannot be realized without Satisfactory recommendations,

and the approval of the commander of that regiment to

which the nomination is to be made. From this of courle,

fomc deviations are occasionally admitted ; but the neceiiity

for afecrtaining that none but proper perfons be included

within the circle or contmiflioned officers, occafiou confider*

able ftricluefs to be obtenej in this particular ; notwith-

standing which, instances have occurred of men, by no
means eligible to fo honourable a distinction, having obtained

commifiions even in fome of what are technically termed
" crack regiments."

The duty of an enfign requires much attention, and at

times fome Share of bodilv ftrength ; for, on a windy day,

when the colours are fully dilplayed, a puny perfon might
fnffer conliderahle inconvenience ; and, indeed, at all times,

thoughfupportedin a ding, the colours are rather oppreffive ;

cfpecially to thofe unaccuftomed to carrying them. With
regard to the ilation of the eniign when acting with h:s

company, or when bearing the colours, we refer to the head

of Evolution ; where the various changes of locality to

which this officer is fubject will be exhibited.

It is proper to remark, that although there are two ftands

of colours to each regiment, only one of them is properly

called " the enfign." The Sag, confiding of the union only,

is called the king's colour, and always takes pod of the other,

which being in general of the fame colour as the facings of

the corps, and bearing any device or motto, by which it is

diftinguiShed, is appropriately called " the regimental en-

fign."

In cafe of defeat, the enfigns bearing the colours mud be

very careful to collect as many of the fugitives as poffible

for the purpole of rallying the corps, or, at lead, of prevent-

ing it from being further difgraced by the lofs of their

facings, which formerly was an irreparable confequence an-

nexed to the lofs of the colours. This regulation certainly

mud often produce considerable enthuliafm ; and we may
reafonably conclude, that the attack made by a regiment

under fucb a privation, (which could only be remedied by
its taking the colours of their opponents,) mull be of the

moft arduous defcription. In truth, we find in every walk
of life, that where an imputation is to be removed, con-

fiderable energy is created by the exilting difgrace ; and,

that the moft determined refolution i» formed not only to

remove it, but to obtain a claim to pre-eminent consideration

in future.

The pay of an enfign in the Guards is five Shillings and
tenpence daily ; in the line, only four Shillings and eight-

pence : a fum by no means adequate to the maintenance of

a young gentleman in fucb. ftyle as is at prefent too gene-

rally prevalent in almoft every regiment. So far is this

carried, that many young men of considerable merit are

often compelled to exchange, or even to fell out ; becaufe

their finances are inadequate to bearing a Share in the rneft

8 expences.
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expcnccs. Nor is it nmifual for a notice to be given !>y the

agent, or other perfon, to the candidate for a pair of colours,

that fuch a certain Fum annually will be needful, beyond his

pay, to enable his keeping on a par with his brother officers.

We are credibly informed, that in fome regiments it is

aclnally im] offible for an officer to aifociate with his peers,

unlefs he may pofiefs from 500 to 1000/. income, over and

above his allowances

!

When we analyfe this, we cannot but confider it to be a

national evil, and that too of no final! extent. We are far

from wiihing to fee the refpcftability of our officers, in the

fmallelt degree, tarniflied ; but it certainly cannot fail to

flrikc, even the moll fuperficial obferver, that fuch an excafs

of cxpenee amounts nearly to a prohibition of the middling

clafTcs, and operates in the fame manner, though not fo

avowedly, as the ancient regime of France, which profcribed

all but thofe of noble family, or of ellablifhed defcents

through generations devoid of mercantile fpeculation, from

entering within the military pale. The very drefs of fome

corps mull colt lo much as to preclude the poffibility of

moderate fortunes being admitted. What (hall we fay to

the charges made on a young gentleman's purfe, when it is

ftated, that in fome regiments of horfe, full fix hundred

pounds may be required to equip him as a cornet ! While
an equal fum per annum, will be in requtfitton (here the

term feems peculiarly appropriate) to enable him to eat,

drink, and appear in the fame company with his brother

officers. Nor is this all ; for the commiflion may coll a

large fum, fuch as added to the other items would form a

capital wherewith the youth might purchale an annuity,

far exceeding the pay he would be likely to receive, for at

lead ten or twelve years. We believe the Scotch regiments

are no douches in the field, and that tliey bear as many good
characleriilics as any in our fervice ; yet their drefs is gene-

rally very plain, and their fare very far from fumptuous.

They are born economills ; and from being brought up in

a hardy, aftive routine, are capable of enduring great

fatigue, and of putting up with various privations, which, to

a perfon brought up with lefs ceremony, and habituated to

the enjoyment of various luxuries, might be at leafl un-

pleafant, if not abfolutely diftreffing.

TheTurkifh enfignsare horfes' tails; the number of which
diftinguifh.es the rank of their commanders ; the fultan has

feven, the grand vizier only three, &c. Thofc- of the

Europeans aie pieces of taffety, with divers figures, colours,

arms, and devices, thereon. Xenophon tells us, that the

cnfign borne by the Perfians was a golden eagle on a white

flag ; the Corinthians bore the winged horfe, or Pegafus ;

the Athenians, an owl ; the Meffenians, the Greek letter

M ; the Lacedaemonians, the A.
The Romans had a great diverfity of enfigns ; the wolf,

minotaur, horfe, boar, and at length the eagle. See

61CNA.
A military enfign, on a medal of a Roman colony, de-

notes it a colony peopled with old foldiers.

Ensign, \n Naval Affairs, is the large flag hoifled at the

ftem of a fliip, whether of war or in the merchant fervice,

and denotes the country to which fhe appertains, or tin-

government under whole protection and authority die is

navigated. Of the feveral diitinguifhing enfigns, a more
ample d fcription will be found under the head Flag : we
fhall briefly obferve in this place, that this, as well as mofl

of the colours of diips, whetherjacks or pennants, arc com-
monly conftru&ed of bunting, and, that it is ufual to make
them lo ample as to occupy two thirds of the flag-ftaff in

height, and to give them depth enough jwd to touch the

furface of the water, when in a quiefcent Hate. «A11 enfigns
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are hoifled with their unions, or diflinguifhirig cantons, up-
pennoil, next to the truck on the head of the flag-flaft'

:

when lioilled in the (hrowds with the union, or diflinguidt-

jng canton, lowermoll, io as to reverie all the figures, deco-

rations, or inferiptions, it is indicative of diflrefs. The
liberality of fome nations has been confpicuous in forbearing

from making prizes of veffels fo circumllanced, provided

their commanders have engaged to return to thenearefl port,

without intermediately offering any violence to fuch as they

might meet, there to remain in ordinary until the conclufion

of the war.

The dilplay of an enfign in prefence of a flrange fail is

generally conlidered a mark of civility during times of peace,

and in times of war ferves to ditlinguifli between friends and
foes. During the latter period, fuch veffels as do not hoift

their enfigns may be reafonably fufpedled to be privateers,

or to be defirous of evading every kind of communication.

So long as the enlign remains hoifled, during an engage-

ment, the fiiip is to be confidered in a flate of defiance ; but
when it is lowered, die is faid to ftrike ; that is, to givs up
the conteft, and to fubmit, as a prize to her opponent. It

occalionally happens that a fhip's enfign ftaff, or the haul-

yards by which the enfign is hoifled to the mizen-peak, is

diot away ; this does not indicate fubmiffion ; on the con-

trary, the annals of warfare exhibit many inflances of
extraordinary courage in individuals, who, at fuch mo-
ments, have ran aloft, or even flood on the poop, there to

fuilain a portion of the enfign as a token of the mofl deter-

mined oppofition. In the Britilh fervice we have three en-

figns, namely, the white, the red, and the blue ; the firft

is divided into equal portions, by a broad St. George's crofs

of .red, of which the upper canton, or quarter, is filled

up with the union. The fecond and third are both plain,

with the exception of the union in the fame canton. Thefe
feveral enfigns indicate the rank of the admiral under which
a diip of war is commiffioned, or employed. Thus, an admiral

of the white bears a white, or, as it is commonly called, a

St. George's enfign, at the main top-gallant mafl head ;

a vice admiral of the white has one at the fore top-gallant

mail head ; and a rear admiral one at the mizen top-gallant

malt head; the fame rules of precedence obtain, with the ad.

mirals, vice-admirals, and rear-admirals of the red and blue

refpectively ; each bearing a dag of his proper colour at

that mafl head correfponding with his rank. When fleets

are feparated into fquadrons or divifions, each (hip afiumes

for the time the enfign of that admiral who commands the

fquadron, or divifion, in which it afts. The fame is ob-
ferved by all veffels acting under any particular port-admiral

;

all under his authority invariably bearing an enfign conform-
able to his designation, whether of the white, red, or blue.

ENSIGNCY, denotes the rank of that officer who bears

the enfign or colours of a regiment of foot ; and corre-

fponds with that of " comet" in the cavalry, and of " fe-

cond'lieutenant" in the artillery. It is, perhaps, one among
the curious anomalies which pervade many parts of our
fyflcm, i fiat an eniigncy fhould exifl in the engineer depart*

ment, there being no colours to be canied in that corps,

while the colours of the artillery battalions are borne by the

fecond lieutenants.

An eniigncy in a marching regiment may generally be ob-
tained for aboul three hundred pounds, when fen ing within

the realm : but in various fituations abroad, efpecially in the;

J Indies, where an increafe of pay is given, the price is

ulually much higher. See EtiSICN, military.

ENSISPIEIM, in Geography, a handfome town of
Prance, in the department of the Upper Rhine, in the dif-

trii't ofColmar, with a population of 1800, individuals. It

E c is
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Is fituated on the river 111, 12 miles N. of MuHianfen,

12 miles S.W. of Brifack, 294 miles S. by E. of Paris.

N. lat. 47 52', and is the chief place of a canton, which has

a territorial extent of 257J kiliometres, 17 communes, and

10,122 inhabitants.

ENSTASIS, Evywi;, of u and "m^w, Jlatuo, in Z.o^«V|

a manner of replying to an opponent, cither by confuting

his argument, or denying the juftnefa of h:3 conclulion.

Voff. Rhet. lib. iii. p. 380.

Enstasis, in Medicine, a term ufed to exprefs the ingrefs

of moleculae into the vacuity of the pores which obftrudt

them, and thereby canfe dii'cafes. It i3 a word familiar

with Erafiftratus and Afclepiades, wl 1
follower

of Democritus, and taught that mod difeafes ..ere caufed

by fuch an ingrefs of matter into the pores. Thus Af-

clepiades defined a phren/.y to be fuch an enftafis in the

membranes of the brain. Plutarch, in his precepts of

Health, alfo mentions this enftafis; and Galen and Caf-

fius, who is fuppofed to liave been of the feci of the Ra-

tionalifts, expreflee the fame fenfe by the fame word.

ENSTQRF, in Geography, a town of Germany, in the

circle of Bavaria and Upper Palatinate ; 22 miles N. of Ra-

tifbon.

ENT, Sir George, in Biography, an eminent phyfician,

was born at Sandwich, in the county of Kent, on the fixth

of November, 1604. After going through the ufual courfe

of claffical inftru&ion, lie was fent to Sidney college, in

Cambridge. He afterwards travelled to the foreign feats of

learning, received the degree of doctor of phyfic at Padua,

and on his return was incorporated in the univerfity of

Oxford, on the feventh of November, 1638. During the

usurpation of Cromwell he fettled in London, vyhere he

obtained confiderable eminence in the practice of his profef-

fion : he was elected a fellow, and afterwards prefident of

the College of Phyficians ; and at length his merits were re-

warded with the honour of knighthood by king Charles II.

He enjoyed for a long period the efleem and confidence of

the public, and died at the age of eighty-five, on the 13th

of October, 1 689. He was buried in the church of St.

Lawrence in the Jewry. He was a very intimate friend of

the celebrated Dr. Harvey, and wrote a defence of his great

difcovery, entitled " Apologia pro circulatione fanguinis

contra iSmilium ParHanttm," which was publifhed in 8vo.

in the year 1641, and again in 4to. in 1685. About 1 6 $ I

he prevailed with Dr. Harvey to confent to the publication

of his " Exercitationes de generatione animalium," which

he fupei intended, and prefented to the College of Phyficians

in a fenfible and elegant dedication. He likewife publifhed

a treatife of his own in 1679, which was reprinted in 1682,

entitled, " Animadverfiones in Malachise Thruttoni, M. D.

diatribam de refpirationis ufu primario," in 8vo. His works

were collected, and publifhed in one volume 8vo. at Leyden

in 1687, under the title of " Georgii Entii Opera omnia

Medico-Phyfica, &c. :" and after his death, his " Obferva-

tiones ponderis teftudinis, cum in autumno terram fubiret,

cum ejufdem ex terra, verno tempore exeuntis pondere

comparati, per plures annos repetitte," were printed in the

Philofophical Tranfactions, N' 194, anno 1691. See Eloy

Diet. Med. Biog. Did.
ENTABLATURE, in Architcclure, is that part of an

order of column which is over the capital, comprehending

the architrave, frize, and corniche.

The word feems formed of tabulation or intabulameiitum.

The entablature is alfo called the trabeation, and by

Vitruvius and Vignola crnamtnt. It is different in the

different orders; indeed, it confifts of the three grand parts

er divifions above-mentioned, in all ; but thofe parts confift
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of a greater or lefs number of particular members or fub.

divifions, as the orders are more or lcf3 rich.

Vignola makes the entablature a quarter of the height of
nole column, in all the orders.

In the Tufcan and Doric, the architrave, frize, and cor-

niche, are all of the fame height ; in the Ionic, Corinthian,

and Compofite, the whole entablature being fifteen parts,

five of them are allowed for the architrave, lour for the frize,

and fix for the corniche. See Ionic, Corinthian, &c.
and Column.
Entablature, or Entablament, is fometimes alfo ufed

for the laft rows of flones on the top of the wall of a
building, whereon the timber and covering; reft.

As tliis is frequently made to project beyond the naked of

the wall to carry off the ruin, iome authors call it in Latin

ftiilicidium, or drip. Such an entablature does not ftand

out far enough; it lets the water fall on the foot of the

wall.

ENTA13LER, in d , is faid of a horfe whofe
croupe goes before his Dioulders, in working u; on volts;

for, in the regular manege, one-half of the ihoulders ought
to go before the croupe. Thus we lay, your horfe entables

;

for, in working to the right, lie has an inclination to throw
himielf upon the right heel ; which fault you may prevent,

by taking hold of the right rein, keeping your right leg

near, and removing your 1 Far as thehorfe's fhoulder.

A horfe cannot commit this fault without committing that

called aculer ; but aculer may be without entabler.

ENTAIL, in Law, fignifks fee tail, or fee entailed, that

is, abridged, curtailed, or limited to certain conditions.

For the docking of an entail, feeDocKiNG and Recovery.
See Tail and Estate, Sec.

ENTALIUM, the pipc-fjcll, in the Materia Medica, a

fhell of the fame genus with the dentalia, being- a fpecies

of the tubuli marini. It is frequent in the Ealt Indies,

and fometimes is found on our own fhores. The virtues

afcribed to it are the fame with thofe of the dentalium;

but neither of them have any title to more than thofe of

alkaline abfoibents, like the other teflaccous powders.

ENTE', in Heraldry, literally implies engrafted, and is

ufed by foreign heralds to exprefs a method of marfhalling,

little known among us
;
yet we have an inftance of it in the

fourth grand quarter of his majefty's royal enfign, whofe
blazon is Brunfwick and Lunenburgh, impaled with ancieut

Saxony, enti in pointe.

ENTELECHIA, EvTr,\nXM, of an>\nx«U per/eft, a

Greek term, by which Ariflotle defines the foul ; and which,

not occurring in any other author, has given the critics and
philofophers infinite perplexity to difcover its true meaning.

See Soul.
Hermolaus Barbaras is even faid to have confulted the

devil about it ; after which, in his paraphrafe on The-
mcilius, whether from the devil or himfelf, wc know not,

he renders it by perfeclihabia, which is not a whit the

clearer.

Cicero, whofe interpretation fhould be preferable to that

of any modern, defines entelechia (Tufc. Quefl. lib.i. cap. i.)

to be, "a certain, continued, and perpetual motion;"
whence it fhould feem, that Ariflotle took the foul for the

mode of the body; a continuous motion being, doubtlefs, a

mode of body.

The common Peripatetics hold entelechia to fignify act,

and under it fuppofe the form of the compound or animal to

be underftood.

Laftly, others, and thofe the lateft Peripatetics, agree,

that the act, or entclechja, whereby Ariftotle meant to ex-
plain
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phia the nature of the foul, is either fomc mode of the

bodv, as motion, or it is mulling.

ENTENDEMENT, in Law. See Intendment.

ENTER, 7», n Hawk, among Sportfmen, is ufed of a
hawk when (he begins to kill.

Enter., To', a Hound. See Entrance of Hounds.

ENTEKADENES, ofe»i pov, intejline, and aim, gland,

in Anatomy, a name by which many authors have called the

inteflinal a I

ENTERENCHYT.E, of*eme«, th vi/cera, and eW»,

I inf\ . in M di ini, a name given by authors to the ieve-

ral inttruments contrived for throwing clyfters into t!ie

bowels; inch as the bladder and pipe the fyringe, and
the like, for liquid clyfters ; and the box with the double

pipe for conveying the fraoke of tobacco. See Clyster,
Snd Fum ir, ator.
ENTEkFERING, in the Manege. See Cutting.

ENTERITIS, in Medicine, from ; ;

%
-., intejline, fig-

nifies an inflammation of the inteftincs. The difeafe has

been varioufly denominated ileus, ItXio;, iliac pajjion, char-

dapfus, &c.
The fymptoms of inflammation of the bowels generally

come on fuddenly. An acute and fixed pain, with a fenfc

»f heat in the abdomen, more efpecially abou the umbilicus

or navel, often with a feeling of twilling in tbat part, at-

tacks the patient ; this pain is iucreafed by prefiure. Pre-

vioufly to its occurrence, or together with it, the ufual fymp-
toms of fever come on, Inch as rigor or ihivering, followed

by flumes of heat, third, arid drynefs of the tongue ; the

pulfe becomes frequent, hard, and commonly fmall ; con-

fiderable anxiety enfues ; the bowels are obftinately coilive ;

the ftomach is. foon deranged ; and emulations, naufea, and
vomiting fucceed. As the diforder advances, the pain be-

comes more acute, without any difpofition to evacuation
;

the abdomen becomes diftended with flatulence, and more
ler under preffure ; and the urine is often voided with

difficulty a.;d pain. If the inflammation be not alleviated,

gangrene generally enfues, often \yithin_twenty-four hours

From the commencement of the difeafe, and terminates the

!
' of the patient.

The occurrence of gangrene is indicated by a fudden re-

million of the pain, while, at the fame time, the ftrength

fails, the pulfe finks, the voice grows feeble, the countenance

fh.,,.!.% and affumes even a cadaverous afpect, yet the diften-

ficm of the belly is not diminiflied, but often increafed. This
tendency to terminate fpeedily in mortification conltitutes the

great danger of inflammation of the intellines. Sometimes

the difeafe terminates in fuppuration, which., though lefs

rapidly fatal, moil commonly wears out the patient's ftrength

and life in a lingering manner; but occalionally this con-

dition ends in recovery. The formation of pui is indicated

in this difeafe, as in other internal inflammations, by the re-

million, but not total ceflation of the pain, and by the oc-

currence of frequent fits of rigor, and fometimes by a puru-

lent difcharge by llool. But the difeafe, efpecially when
the aid of medicine is eai>ly and actively obtained, frequently

terminates favourably, by refolution, as it is called ; i.e. by
a gradual diminution and ceflation of the fymptoms. If

the pains abate gradually, and the tendernefs and diftenfion

of the abdomen It ffen, while the pulfe becomes loiter and

fuller, natural evacuations of fxculcut matters arc palled,

and a free general perfpiration breaks out, this favourable

termination may be anticipated. Whereas, the contimi

of the conflipation, and of the fixed pair., the increafe of the

omiting, the occurrence of the ivmptoms juil

described as indicative of gangrene, efpecially if accom-

ENT
pahied with hiccup and cold fweats, are among the unfa-

vourable prognofl ii .

The principal lburce of miflake, into which the practi-

tioner is likely to fall in treating this difeafe, is in con-

founding it with colic ; a fpafmodic diforder, which requires

a treatment cflentiaily different, but which, neverlhcleis,

occalionally terminates in enteritis. The diagnoilic ly.np-

toms of the two complaints have been already ilatcd at

length, under the former article. See Colica.
Enteritis occurs moil commonly in perfons fomewhat ad-

vanced in life, generally after the age of torty, or fifty ; and

it feems to be moil frequent in plethoric habits, and in thofe

particularly who indulgs in indolence and full living. In

fome individuals there appears to be a cenftitutional irrita-

bility of the intellines, which renders them liable to attacks

of inflammation, upon the application of flight caufes.

The exciting cai'fcs of enteritis are various ; amon '<e

moil common are obilrudlions in the bowels, which necef-

farily retain the fasces, until thefe, by their quantity or

quality, become extremely irritating, and excite inflamma-

tion. Thefe obftructions to the palfage of the ilools through,

the inteilinal canal are occasioned by different circumftances.

A fpafmodic contraction of any part of the canal, as in

colic, if it continue for any coniiderable time, is liable to

induce inflammation : a ftricture, occalioned by a chronic

thickening of the coats of the bowels, fometimes brings it

on : intro-fufceptipn, or the inverted paffage of one part of

the gut into the adjoining part, produces a iimilar effect ; as

well as the ilrangulation of the interline from hernia, or

rupture: the formation of calculus in the inteilinal canal,

which, though a rare occurrence, fometimes takes place,

may alfo occafion a Iimilar obftrufilion, and confequent in-

flammation. Enteritis is likewife excited by irritating fub-

ftances conveyed into the intellines, which, by their b.ulk,

fliape, or indigeftibility, or by their chemical or fpecific acri-

mony, produce much excitement in the canals. Thus, the

fwallowing of hard kernels, feeds, or Hones of fruit, of

pieces of metal, &c. has often induced the dileaie ; and

the prefence of fcybala, or hardened '.sees, and of calculous

concretions, operates partlyby the immediate irritation which

they occafion. Thus alio, ftrong concentrated acids or al-

kalis, fpirituous liquors, high fealoned food in large quan-

tities, draftic purgatives, worms, &c. in the intelli al canal,

have excited inflammation in it in different i iftances. Hence
the difeafe has fometimes hern the immediate effect of re-

pletion, or of a fit of intoxication : and even a mild cathartic,

when the bow, Is were loaded with much hardened !.
i

which the medicine was incapable of removing, lias, in lome

rare cafes, produced inverted motion and intus-J

terminating in enteritis. A very common eaufe of inflam-

mation in the bowels is the application of cold to the

and feet, or to the abdomen itfelf, efpecially if hidden or

long continued. The retroceffion of >ut, rheumatifm,

eryiipelas, or chronic eruptions, from tiie external p
is fometimes followed by fymptoms of inteilinal inflam-

mation.

In the cure of enteritis, as in all other acute inflammatory

difeafes, the leading object is t.> remove the inflammation,

from which all the other iymptomt of the dilate originate*

This, though apparently an identical proportion, i

too ftrongly inculcated, in the treatment of enteritis; be-

caufe the exceifive conftipatiqn of the- bowels, which, i«

common with the reft of the fymptoms, is in general merely

an effect of the inflammatory condition ot the bowel", in

fomc part, i« often attacked by the inattentive practitioner

with active purgative medicines, as if it were the primary

object, and the fource of .nl the mifcliief. Tin- inflamina-

i f ?. tiuii
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tion is to be fubdued by blood-letting, from a large orifice,

to an extent which mult be various according' to tbe confti-

tution of the patient, and the violence of the fymptoms.
Tliis depletion may be aided in its effects by the application

of leeches, and afterwards of a bliller to the abdomen ; and

by tl inencc from all flimulating and nutritious

•fllimi blood-Ietri be repeated in a fhort time,

if the fymptoms do not abate, and the flrength of the

I the eva< hich can

only be determined by the obferval perience of the

practitioner. If the pulfe (1 I dler and lefs

wiry after the operation, it will afford a ihong reafon for

the repetition of it, fhould the continuance of other fymp-
toms appear to require it. The life of emollients externally

was in great vogue among the ancients ; and fomentations,

or, what is better, the warm bath, may berefortedtb with

advantage. Cclfns recommends the ufe ofwarm cataplafms,

frequently changed, and covering the greater part of the

trunk, " a mammis ufque ad inguina et fpinam," and a!fo

a bath of warm oil ;—" demittere totum hominem in cali-

dum oleum." De Medicina, lib. iv. cap. 13. The dirty

applications of living animals, or the fkins of thofe recently

killed, can only operate as emollients, and are ncceffarily lefs

effectual than fomentations ; they are at prefent, there;. .

fallen into difufe. Sydenham recommended the application

of a live whelp to the abdomen in thefe cafes. Opera, feet. i.

cap. 4. p. 77. Edit. Lugd. 1726.

It mull be obvious, that before the inflammation of the

interlines isleffened or removed by thefe meafures, any ad-

ditional irritation to the membranes, already in an acute ilate

of fen fibility, whether by the immediate ftimulus of a cathartic

medicine, or by the contents of the bowels being forced

forwards to the inflamed part, mud tend to aggravate the

diforder, rather than to relieve it. In fact it is ufually found,

that purgatives, given by the mouth, are not fuccelsful,

where this previous diminution of the inflammation has not

been effected. And when this has been accomplished, feme

of the milder purgatives, as the neutral falts, fhould firft be

admini!lered, the action of the interlines downwards being

at the fame time folicited by emollient glyflers, which alio

contribute to the fame relaxant purpofes as the external fo-

mentations. Dr. Gregory ufed to remark, in his lectures,

that a purgative medicine had often been known to operate

as foon as a blifler, applied to the belly, began to rife, which
had not acted previously : and this obfervation is flill more
commonly verified, after a free evacuation by blood-letting.

See Ed.nburgh Med. f.nd Surg. Journal, vol. i. p. 64. Some
practitioners have attempted to open a parage forthe fec^s,

by mechanically diilending the large interlines, by throw-

ing up five, fix, or feven pints of warm water with an in-

jecting fyringe. This expedient may be ufeful in fpafmo-

dic colic ; but it is objectionable, in enteritis, on feveral

grounds. Such diftenfion can only be accomplifhed in the

colon, or great gut ; whereas the obilruction by inflamma-

tion is commonly in fome portion of the fmail interlines,

;nd therefore out of the reach of the enema. In the next

place, any forcible difteniion of an inflamed and thickened

canal, if it could be accomplifhed, would rather conduce

to an increafeof the inflammatory condition, than to leffen

it by the removal of foeces. In a word, all meafures ap-

plied to the inflamed interline fhould be mild ; fmce forcible

ones cannot but augment the inflammation, upon which the

impeded function of the organ depends. l^y way of glyf-

ter, therefore, a little common fait, magnefta vitriolata, or

infuiion of fenna, with gruel or warm water, will probably

aufwer every £ood purpofe that can be expected from inch

an expedient. Tobacco fraokc has been ofte.i i»ject«d when
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milder means have failed, or infufions of tobecco ; but their

fuccefs, we believe, has not been often experienced. In-

deed tobacco injections are liable to produce ;;reat lick

and irritation, if that herb be not ufed in very fmail 1

titles.

The extreme ficknefs which often accompanies enteritis,

and by which every thi.ig that is taken into the ftoin

whether liquid or 1 '., renders it difficult, in

fome cafes, to produce a upon the bowels by in-

ternal rued:, in". In this cafe, the irri ability of the ftomach
may be quieted by the faline cflcrvefcing diaught, or by a

fmail opium pill, or, if this b . by ;.n opiate given

inaglyfier; after which the neceflary laxative medicines

may ;

I, and accomplifh the intended object. It

fhould be obferved, however, that the flimulus of opium
will prove rather injurious than ufeful, while the inflamma-

tion is unfubdued.

Where the inflammation has arifen from flrangulated

hernia, the operation, Lv which the flrangulation is re-

moved, and the interline returned into its place, can alone

fave the life of the patient. See Hernia.
We have already had occafion to allude to a remedy for

conftipation of the bowels, which has been recommend :d

as a laft refource, namely, a quantity of crude quicksilver ;

and to point out the abfurdity of the hypothefes, which
have led to its ufe, as well as fome of the ill confequences

of it. Sydenham reprobates the practice, which appears

to have been firft adopted about his time. Eoc. cit. p. 76.

See Constipation.
When the inflammation of the inteflines has been fub-

dued, the utmost caution fhould be employed, with a view-

to the prevention of a rt-lapfe, to which the convalefcent

from enteritis is extremely liable. A thin, fpare, and laxa-

tive diet, confilling of vegetable fubflances, of gruels, or
barley water, or thefe mixed with milk, mull be adhered to

moft rigidly for a considerable time after recovery; and a'.l

acrid, llimulating fubflances, or thofe which are difficult

of digeftion, fhould be moft fcrupuloufly avoided. The
moft fatal effects have been obferved to take place, in fome
inftances, from returning too foon to ordinary diet, after the
removal of inflammation ot the bowels. In order to guard
againft a future recurrence of the diieafe, the application of
cold to the abdomen and feet fhould be prevented by warm
cloathing; and the occurrence of coftiv^nefs r.t ail times

avoided, by laxative diet or medicine, fo that no accumu-
lation of faeces can take place, and the fleady action c:

bowels b? conftantly preferved.

TERMEW. See Falcon.
ENTEROCE'LE, (from ;"-.-.., an intefline, and x -,.-,

..our, or rupture,) in Surgery} a hernia is fo termed,
when its contents are entirely compofed of ir.teftine.

ENTERODYNIA, from eyrtfu, mtefiine, and
/>>7.

;

.:, in Medicine, a term ufed by fome writers, as nearly fv-

nonymous with colic, but expreffing a minor degree of pain

;

fuch, for inilance, as arifes from the irritation of vitiated

bile, loaded bowels, worms, &c. and which, therefore, lax-

ative medicines generally relieve.

ENTERO-EPIPL'OCELE, (from r' ;; v., aninh
ft.t .;;., the omentum, and y.r.\r., a tumour,) in Surgery, a
term applied to a hernia, which contains both a portion of
the bowels, and a piece of the omentum.
ENTERO-HYDROCE'LE, (from oftp», a» Intejline,

and ilet/.rXr., a dripfy of the fcrotum,) a fcrotal hernia,

containing a good deal of fluid.

ENTEROLOGY, from ;>j7E;i», inteftinum, a gut, and '.'-.:,

fermo, difcourfe,) is properly a trcatife of the bowels.

TLough the word is generally underftood to include the

2 cpntentj
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contents of three cavities, head, breaft, and all the vifeera

or belly.

ENTERO'MPHALOS, (from ifrpw, an inteftine, and

onQxXo; the navel, ) a hernia at the navel, and containing

inteftine.

ENTERORATHE, (from iriepw, 01 in/e/ffw, and
ja?»!, fl /. I i

,. .) a future of the bowel;-.

ENTE II OSCHEOCELE, (from e»V> an mteftine,

and wxEoxtiX*, a rupture, or h rn'ta ptuated in theJcrottim,) a

fcrotal hernia, the contents of which are entirely cempoied
of inteftine.

ENTERPEN, To, in Falconry, is a term applied to a

hawk, when her feathers are wrapped up, fnarled, or en-

tangled.

INTERPLEADER, in Law. See Interpleader.
ENTERPRISE, denotes an undertaking attended with

fome difficulty and danger.

Enterprise, in Military Affairs, appertains rather to

thofe defultory expeditions which often prove of confider-

able importance in their confequences ; though, perhaps, ap-

parently trivial, when compared with thofe great events that

lometimes characterize a campaign. In fotne inftances we
fee the molt decided effects produced by the operations of
enterprifing partifans, who, exclufive of the quantity of

forage, and the intelligence they generally afford, diftrefs

the enemy feverely, by compelling him to act with fuch

circumfpection, and fo to ftrengthen liis pofitions, as inevit-

ably muft weaken his other operations, as well as create con-

fiderable alarm among his troops, efpecially when detached

jn expofed htuations.

In fome countries, detached enterprifes feem to conilitute

the chief incidents in warfare ; thus, we find that irregular

corps commanded by baron Trenck were peculiarly

active, and haralTed the enemy beyond meafure ! Thus,
alfo, the Croats, the Pandours, and the Pindaries, of the

Mahratta empire, the Sooties under the late Tippoo, and

various other fuch predatory eftablilhments, commanded by
officers of a fuitable difpofition, have ever been famous for

annoying, and for cutting off the fupplies of their adver-

farier,.

No enterprife, whether military or naval, mould be en-

trufted to the charge or conduct of an individual deficient

in any one of the rcquifitcs for fuch a refponfible, and, in-

deed, fo arduous an appointment. In the firft place, a

knowledge of the geography of that country he is to infeft,

and of the language of its inhabitants, is iudifpenfably re-

quifite. His character for marked pevfonal courage, and for

the prompt application of fuitable remedies againft every

fpecies of difafter, or of difappointmetit, mould be confpi-

cuous. He fhould poffefs that kind of deportment which
preferves the ftridteft fubordination, while it fecures the

affection, and excites the admiration, of ail under his com-
mand. He mould be expert in all military exercifes, a ..l

poffefs both an active mind, and the foundeft conftitution.

With-'uch valuable gifts, ad i to a certain conciliatory

mode if conduct towards the peafantry, &c. of the dis-

trict in wl - on his enterprifes, a partifan may
do all the exploits an equal num-

ber of regulars could achieve under a lefs capable leader.

The truth is, that, generally fpeaking, foldiersand failorsare

mere automatons, afting under the direction of an '

machinist, whofe charadter is ever appreciated according to

the fuccefs oi . How far permanent reputa-

tion may 1 commander of fuch an auxiliary

, may be collected from that dread which was en I

hy the TarletOfl among the Americans, during their

ftruggle with the mother country. That legion, even at

this day, are fpoken of in terms of adi ry

neople who fullered fo feverely from the > and abi-

lities of its commander.

It being obvious that, on many oocafi" . n army muft

depend greatly for fupplies on the activity and talents of a

partifan, we cannot too forcibly point out the peremptory

neceffity which exifts, for the rejection of all who may be

deficient in the above qualities, without which, it is unrea-

fonable to expect that any enterprife of moment fiiouldever

be fafe to thofe who might be employed; much lefs could

it be of fervice to thofe in whofe behalf it might be under-

taken. Naval enterprifes require no lefs attention in fome

cafes; though, for the mod pait, we find them rather in-

debted for fuccefs to undaunted bravery, and a moderate

portion of judgment. Thefe ordinarily are made under

cover of, or fupported by, fome fufficient force ; whereby,

in cafe of defeat, they are refcucd from total ruin : whereas,

the military partifan rarely has fuch protection at hand.

ENTERSOLE. See Mezanine.
ENTERTAIN. This term has, no doubt, crept into

military phrafeology in confequer.ee of the entertainment

afforded at public-houfes, &c. to fuch candidates as prefer

a fcarlet coat and a mufket, to a frock and a pitch-fork.

We cannot fufficiently exprefs our regret, that no better

mode has been ordinarily brought into practice, than that of

plying men with liquor for the purpofe of inducing them to

inlift. We are, indeed, rather infidels on the fubject of any

numerous accefftons to the real ftrength of our armies, in

confequence of this cuftom : for we have had occafion to

learn, that a very large portion of the recruits obtained in

confequence of inebriety, either abfeond at fome favourable

moment, or prove to be the worft foldiers in their regiment.

If drunkennefs has been habitual to them, they rarely re-

linquifh their addiftednefs to liquor ; and if, on the contrary,

they had, until the moment of being inlitted, been of a fober*

difpofition, their peace of mind is totally deftroyed, and they

ferve without alacrity, without zeal, and generally, too,

without health : they are often known to fall a prey to

rcmorfe !

We are fenfible that, fpeaking abftractedly, the affording

of entertainment to perfons who appear defirous of inlifting,

may be defended under the plea of ftate neceffity ; but it

becomes a very fcrious queftion, whether the nation does

not pay confiderably more in confequence of the monies

expended in this way ? alfo, whether it is found policy to

allow military perfons to be in any fhape concerned in over-

whelming the fenfes of that nan, who is to be for life affo-

ciated with them, and who will not always be unmindful of

the condition to which they may have brought him? To
condemn a practice, (aid to be fo neceffary towards our

fafety as an independent nation, without offering a fubftitute

of a more favourable defcription, might, perhaps, juftly fub-

jedt US to the imputation of prcfuniptuoufly branding the

exifting cuftom with obloquy.; we fhall, therefore, briefly re-

mark, that, in all probability, not only an many, but mofi

valuable recruits v/ould be obtained by defiiting from what

is vulgarly called entertaining the candidates; and from ex-

pending a very large portion of his bounty in liquor, rarce-

fliows, and I'uch dillipations as "make him poor indeed I"

In place of this, let the whole oi' his bounty-money be givi

to the parilh from which lie may have been taker), foi th

fupport of hi;; family ; and let the recruit himfelf be fubfifted

. loathi d entirely at the upence of the ftate. Should

the recruit have no family fl jedt to parochial aid, or likely

to be fo, let his bounbj i be. re! rved until he fhould

have ferved a certain tin then to be given to hil ' i

inftalments ; fo that he tot difSpate the whole ad.

ventitioufiy,
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ventitioufly, and that he fhould be enabled, from time to time,

to provide himfelf with various articles of apparel, or of com-

fort, fuitcd to his profeilion.

We cannot clofc this fubjedt without llrongly reprobating

the practice of flopping certain fums, for off reckonings, and

necefTaries. If the foidier is to pay for them, let it be by a

plain and peremptory reduction of his pay, in exchange tor

which he fhould receive certain articles from government;

but let there b? no account-current between the foidier and

his officer, for feathers, lace, buckles, canteens, knapfacks,

and fuch like: this kind of dealing lets alide that refpect

which the former ought always to entertain for the latter,

and, not unfrequently, occalions a certain kind of fufpicion

by no means tending to promote either efteem or fubordi-

nation. While reform feems to be the order of the day,

it may, perhaps, be at lead fafhionable, if not praifeworthy,

to point out this as an inllance in which much melioration

might be very eafily, and fafely, .i
rfCted.

ENTERTAINMENTS, epule, among the ancients,

were of various kinds, as, I. Funeral entertainments, epuls

funcbrrs. 2. Entertainments given by the hufband on

bringing home his wife, called epulis giniales. 3. Thofe be-

ftowed on the foldiers, called cpuU mitltares ; which was

done before or after an engagement, or on ocoaiion of pro-

claiming the general imperator. 4. Birth-day entertain-

ments, epulis natalit'iit.

There were many other kinds, denominated either from

thu place where, the perfons by whom, or the occafion for

which thev were given.

ENTERVIEW, in Falconry, a term ufed for the fecond

year of a hawk's a e.

ENTHALIUM, in Natural Wijlory, a name given by

for.ie to a fpecies of the tubuli marisi, more ulnally known
by the name of penicillum marinum, and pmceau de mer.

See Pevicilli Marin'i.

ENTHUSIASM, E»8oue,«w/to?, a poetic, or prophetic

rage or fury, which tranfports the mind, inflames and raifes

the imagination; and vnakes it conceive and exprefs things

extraordinary and furprifing.

The word is derived from the Greek, Erfitoe, or s

man animated in an extraordinary manner with the fpirit of

God ; in whom God is, or whom God animates. Whence
the verb EnObtria^u, or tdvamu, and the noun nOtxricurfio.;,

-enthufiafm : and a6v<*arK, enthujioft, a pcrfon lubjeft to

Inch tranfports.

M. de Pdes defines enthufiafm to be a tranfport of the

m.i-'d, -whereby it is led to think and imagine things in a

fublirae, furprifing, yet probable manner.

The fubliffi* he thinks a ncceffary ingredient in the de-

fi .ition, as being the proper effect and production of en-

thufiafm.

This is the enthufiafm /elt in poetry, oratory, mnfic,

painting, fculpture, &c. (fee the next article) ; but this

enthufiafm which belongs to the works of art, is very dif-

ferent from that attributed to the fibyls and priefteffes of

the oracie6, and heathen gods, which was little elfe but

fanaticifm, and confuted principally in grimace, and con-

tortions of the body. See Oracle and Pythian.
There is a degree of affent, fays Mr. Locke, which,

with fome men, has the fame authority as either faith or

reafon ; and that is enthufiafm, which, laying by reafon,

would fet up revelation without it ; whereby, in effect, it

takes away both leafon and revelation, and fubftitutes in

the room of it the ungrounded fancies of a man's own brain,

and affumes them for a foundation, both of opinion and

conduct.

Immediate revelation beirg a much cafier way for men to

ENT
eftabliih their opinions, and regulate their conduct by, tl

the tedious labour of ftrict rcafoning ; it is no wonder, that

fome have been very apt to pretend to it : efpeciaily in 1

of their actions and opinions as they cannot account for by

the ordinary methods of knee irinciplet of reafon.

Hence we lee, that in all ages men in whom melancholy has

.orion, or whole conceit of themfelve:

raifed them into an opinion of a greater familiarity with

God than is allowed other.-, have often flattered tb

1 the perflation of an immediate intercourse with

Deity, and frequent communications with the It

fpirit.

ir minds being thus prepared, whatever groundlefs

opinion comes to fettle itfelf llrongly upon their i

a:i illumination from the fpirit of God ; and, whatfocver

odd action they find inthemfelves an inclination to do, that

impulfe is concluded to be a call or direction from heaven,

ailt be obeyed.

This we take to be properly enthufiafm ; which, though

j from the conceit of a warm and over-weening 1

works, where it once gets footing, more powerfully on the

perfualions and actions of men than either reafon or revela-

tion, or both together ; men being moil forwardly obedient

to the impultes they receive from themfelves.

When men are once got into this way of immediate re-

velation, of illumination without fearch, and certainty with-

out proof, reafon is loft upon them ; they are above it ;

they fee the ii rht infufed into their underftanding, and I

cannot be n.iftaken : like the light of bright lun-fhiue, it

(hews itfelf, and needs no other proof but its own evidence ;

they feel the hand of God moving them within, and the

impulfes of the fpirit, and cannot be miftaken in what they

feel. Cut, of this feeming and feeling, it is a perception

of an inclination to do fomcthing, or of the Spirit of God
moving that inclination : thefe are two very different per-

ceptions, and fhould be carefully diftinguifhed.

If they know the thing to be a truth, they muft do it,

either by its own fetf-evidence, or by the rational proofs

that make it out to be fo : if they know it to be a truth,

r of thefe two ways, they in vain fuppofe it to be a

revelation ; for thus, all truths, of what kind foever, which

men uninfpired are enlightened with, come into their minds.

ey fay, they know it to be true, became- it is a revela-

tion from God, the reafon is good ; but then it w ill be de-

manded, how they know it to be a revelation from God ?

If they fay, by tiie light it brings with it, they fhould con-

fider, whether this be faying any more than that it is a re-

velation, becaufe they believe it to be true ; for all the

light they fpeak of is but a itrong perfuafion of their own
minds that it is a truth, which is a very unfafe ground to

proceed on, either in our tenets or actions. True light

in the mind is nothing e'.fe but the evidence of the truth of

any propofition ; and if it be not felf-evident, all the light

it can have is from the clearnefs of thofe proofs upon which

it is received. See Evidence.
God, when he makes the prophet, doth not unmake the

man ; he leaves his faculties in their natural Hate, to enable

him to judge of his infpirations, whether they be of divine

original or not. If he would have us affent to the truth of

any propofition, he either evidences that truth by the ufual

methods of natural reafon, or elfe makes it known to be a

truth which he would have us affent to by his authority

;

and convinces us that it is from him, by fome marks which

teafon cannot be miftakeu in. EBay on Hum. Underft.

book iv. chap. it).

The holy men of old, who had revelations from God,
had foraetliing elfe befides internal light, of ailusance in

their
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their own minds, to teflify to them that it was from God;
they had outward figns to convince them of the Author of

tliofe revelations ; and when they were to convince others,

they had a power given them to juftify the truth of their

commiflion from heaven ; and by vifible figna, to affert the

divine authority of the meffage they were lent with. Mofes

faw the bufh burning without being confumed, and heard a

voice out of it. God, by another miracle, of li is rod

turned into a ferpent, allured him likewife of a power to

teflify his million, by the fame miracle repeated before thofe

to whom he was fent.

Enthufiafm is defined by Dr. Hartley (Obf. on Man)
to be a millakcn perfuafion in any perfon, thai he is a pe-

culiar favourite with God ; and that he receives fupernatnral

marks thereof. The vividnefs of the ideas of this clafs

eafily generates this falfe perfuafion in perfons of flrong

fancies, little experience in divine things, and narrow under-

flandings, (and efpecially where the moral fenfe, and the

fcrupulofity attending its growth and improvement, are but

imperfectly formed,) by giving a reality and certainty to

all the reveries of a man's own mind, and cementing 'the

affociations in a preternatural manner. It may alfo be eafily

contracted by contagion, as daily experience (hews ; and in-

deed more eafily than moll other difpofitions, from the

glaring language ufed by enthuiiafts, and from the great

flattery and fupport which enthufiafm affords to pride and

felf-couceit. The ingredients, fays lord Lyttelton in his

" Obfervations on the Converfion, &c. of St. Paul," of

which enthuiiafm is generally compofed, are great heat of

temper, melancholy, ignorance, credulity, and vanity, or

felf-conceit.

The true fources of enthufiafm, fays Mr. Hume in his'

" Effay on Superflition and Enthufiafm," are hope, pride,

prefumption, a warm imagination, together with ignorance.

From the influence of thefe caufes arife raptures, tranfports,

and furprifing flights of fancy ; and whiltt confidence and

prefumption ilill increafe, thefe raptures, being altogether

unaccountable, and teeming quite beyond the reach of our

ordinary faculties, are attributed to the immediate inspira-

tion of that Divine Being, who is the objeft of devotion.

In a little time the infpired perfon comes to regard himfelf

as a diftinguilhed favourite of the Divinity ; and when
this phrenfy once takes place, which is the fummit of

enthufiafm, evtry whimfy is confecrated. Human reafon,

and even morality, are reje&ed as fallacious guides; and

the fanatic madman delivers himfelf over, blindly, and with-

out rcferve, to the fuppofed illapfes of the fpirit, and to

infpiration from above.

Devotion, undirected, or unreftrained by reafon, dege-

nerates into enthufiafm, or a religious phrenfy, founded

in an apprehenfion of a prefent Divine energy 0:1 the mind,

to which all its powers are fuppofed to be fubjecf, and by

which a perfon is carried on without attention to any thing

clfe as his guide, and producing not only great perturbation

of mind, but moll amazing agitations of body. Many in-

ftances of this kind occur, both in ancient and modern times,

to the difgrace and injury of rational religion.

Mr. Hume (ubi fupra) makes fcvcral reflections con-

c-r.iing the different influences of enthufiafm and fuperftition

(which fee) on government and fociety. He obferves,

jirjl, that fuperftition is favourable to prieftly power, and

enthufiafm not lefs, or rather more, contrary to if. than found

reafon and philofophy. He obferves, fecotidly, that reli-

gions, which partake of enthufiafm, are, on their firit rife,

mor id violent than thofe which partake of fuper-

ftition ; but in a little time become more gentle and mo.

ite. When enthuiiafm rifes to that height as U infpire

the deluded fanatic with the opinion of d'vinc illuminations,

and with a contempt for the common rul 6 >>i nil,:., mo-
rality, and prudence, it produi noft'cruel diforders in

human fociety ; but its fury is like that of thunder and
tempeft, which exhaull themfelves in a little time, and
leave the air more calm and ferene than it was before.

When the firft fire of enthufiafm is fpent, men naturally, in

all fanatical feels, fink into the greatell remiffnefn and cool-

nefs in facred matters; there being no body of men among
them, endowed with fufficient authority, whofe interefl is

concerned to fupport the religious fpirit: no rites, no cere-

monies, no holy obfervances, which may enter into the

common train of life, and preferve the facred principles

from oblivion. For the influence of fuperftition, fee that

article. He obferves, thirdly, that fuperftition is an enemy
to civil liberty, and enthufiafm a friend to it.

Enthusiasm, in Poetry, Eloquence, and Elocution, is a

fpecics of rapturous elevation and fervour, which tranfports

the writer or fpeaker beyond the limits of apparent rule,,

and mere methodical propriety. Like genuine lublimity,

to which it is very nearly allied, and with which it occa-

fionally co-operates, in producing the higher! imprefilons

that can refult from human eloquence, it defies, perhaps,

the exaftnefs of logical definition ; its ,yery effence confiding

in a ilate of feeling, at once fo potent and fo evanefceirt, as

to elude the cautious touch of analyfis. It belongs, there-

fore, only to perfons of fuperior genius, and by fuch alone

muft be attempted ; fince, like all fuperlative excellencies,

it verges for ever on the brink of ablurdity ; and cnticifm

lias never yet been able to ereft a fufficient barrier to defend

its utmoft limits. Like every other paffion, it muft be felt

before it can be expreffed ; and the mind of the writer cr

the fpeaker mud be well fortified with knowledge on the

fubject he is handling, and the judgment well exercifed in.

the nice difcriminations of tafle, of feeling, and of decorum,

before he ventures to indulge it in compofition or in de-

livery, if he addrefles himfelf to the enlightened or educated

portions of the community, or he will be worfe than difap*

pointed of his object. In circles of a different defcription,

however, it is evident that the mere femblance of enthu-

fiafm, unaided by thefe preliminary qualifications, feldom

fails of a very powerful effeft : and, by this quality alone,

bigotry and fanaticifm frequently accomplilh their end, and

maintain abfolute dominion over the minds of their ignorant

votaries. It is therefore fufficiently obvious, that it is a
quality the orator, if he be fufceptible of it, fhould never

fail to chcrifh ; and if he be not fufceptible of it, he is but

a fragment of an orator. As for poetry, enthuiiafm is ad-

mitted to be its very foul and effence. In the delivery of

eloquence, or the recitation of poetry, genuine enthufiafm

is expreffed by a deep and powerful afpiration, by an
increafe of quantity in all the fyllables principally produced

by the prolongation and increafe of the power of the voice

on the Liquids and liquiliable confonauts ; a retrained vehe-

mence, which, without any of the difgufting effects of voci-

feration, fpreads the undulations of found through an ex*

tended circle. It is generally accompanied by a conlidcrable

dilatation of the noltrils, a protrufion of the eye" halls, and
great tenfion and rigidity of the whole mufcular fyitem.

Shakefpeare, who felt its influence fo frequently, has finely

defcribed its operation in the fpcech of Henry V. before

Harff ur :

" Now fet the teeth, and ftretch the noftrils wide,

Hold hard the breath, and bend up every fpirit

To its full height."

The whole fpcech is one of the fined ttftifions of entl
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finfm ever penned, and requires in the reciter all tli

tion of that powerful feeling.

ENTHUSIAST, T a perfon poffefii I

ifiafra. Se USIASM, Fanatic, &c.

The word is generally underftood in an ill fenfe. It wis

applied by the ancients to a feft of heretics, called alfo

Maffalians a, id Euchites; who, as Theodoret expreiTes it,

were denominated enthufiafts, becaufe being poifefled by

the devil, they believed themfelvea divinely infpired. See

alians and Euchites.
Among i is, enthufiaft is fometimes of like import with

fanatic, and is applied to the Quakers, and ancient Ar.a-

baptifts, and modern prophets, from their pretences to

extraordinary lights, revelations, vifions, impulfcs, &c. from

heaven.

ENTHYMEME, in Logic and Rhetoric, an argument

confiding only of two proportions, an antecedent, and a

confequent deduced from it.

The word is Greek, tvSupipa, formed of the verb eAv-

fiti-?.M, to think, conceive, a compound of v, and 3tjuo 5
-,

mind.

Ariftotle calls it the rhetorical or probable argument ; the

fchools, the imperfect fyllogifm, in contradiftinetion to the

perfeft, which confills of three propofitions, and is called

the dialectical argument.

It mull be obferved, however, that the enthymeme is

really a perfeft fyllogifm in the mind, and only imperfect in

the expreflion, becaufe one of thefe premifes is fuppreffed,

as being fufficiently clear and obvious, and eafily fupplied

by the underilanding of thofe with whom we dileourfc.

Thus, in every right-lined triangle, the three angles are

equal to two right ones ; and confequently, they are fo in

an ifofceles triangle, is an enthymeme ; the proportion, that

an ifofceles triangle is a right-lined triangle being omitted,

as being fufficiently known and granted.

The enthymeme is the mod fimple and elegant of all argu-

mentations ; being what a man, in arguing clofely, com-

monly makes, without attending at all to the torm. Thus,

that verfe remaining of Ovid's tragedy, entitled Medea,

contains an enthymeme : " Servare potui, perdere an poffum

rogas:" " I was able to fave you ; confequently, to have

deftroyed you." All the beauty would have been loft, had

all the propofitions been expreffed ; the mind is difpleafed

with a rehearfal of what is no ways neceffary.

Sometimes, alfo, the two propofitions of an enthymeme
are both included in a {ingle propofition, which Ariftotle

calls an enthymematical fentence, and gives this inftance

thereof: " Mortal, do not bear an immortal hatred." The
whole enthymeme would be, " Thou art mortal ; let not,

therefore, thy hatred be immortal."

ENT1ER, in the Manege, is ufed for a fort of refty

liorfe, that refufes to turn, and is -fo far from following or

obferving the hand, that he refills it. If your horfe is en-

tier, and refufes to turn to what hand you will, provided he

flies, or parts from the heels, you have a remedy, by putting

the Newcaille on him ; that is a caveffon, made after the

duke of Newcaftle's way.
The word is French, and is alio ufed among them to de-

note a llone-horfe.

This term, in its common acceptation, is applied to a

horfe that refufes to turn, and whofe refulal proceeds from

the awkwardnefs and (liffuefs of the body and limbs, and

fometimes from malice and bad habits. In fome cafes, a

hurt in his foot, leg, or (houlder, may be the caufe of his

refilling to turn to that fide where he feels any pain. A
hurt in his reins or haunches, a curb or fpaving, which, by
hindering him to bend and reft upon his hocks, may make

1 !m guilty of this difobedience. Thefe are evils which art

le towards curing. The term entier, in its figura-

tive fenfe, in which it is always to be undcrilood in horfe-

m u (hip, means a ftiff hcrfe, or one that is not fuppled, and
refufes to turn, from the pain and difficulty which

he finds in putting Jiimielf into a proper pofture. Ac;
- the Italians, from whom the term 3 of liorfcmanfhip

are chiefly taken and adopted, or naturalized by other na-

tions, figuratively call a ftiff and undifcipliucd horfe, a

whole, entire, or unbroken liorfe ; which, from the Miff-

nefs and tightnefs of his joints and mn; it able to

bend himfelf, but in turning moves all of a piece, like a
beam, or bar of iron; \ and fuppled horfe,

who can bend himfelf readily, and become; part of the

circle he defcribes in turning, may be faid, like a chain, fo

to loofen and ihift his limbs, cs Lo break and divide himfelf,

as it were, into parts ; whence, perhaps, the term " horfe-

brcaker," for one who forms the paces, and qualifies

horfes for being rode. Berengcr's Hiitory and Art of

Horfemanfhip, vol. ii.

ENTIERTIE, from the French entier, is ufed in our

Law-books, in contradiftinetion to moiety, and denotes the

whole. Thus a bond, damages, Sec. are faid to be entire,

when they cannot be divided or apportioned.

ENTIRE Leaf, in SyJUmatic B -jinny, folium ir.lcgerri-

mum, a leaf whofe edge is not cut or toothed ; the term has

no reference tQfolium integrum, an undivided leaf, which lad

is deftitute of lobes or fegments, without regard to its

margin.

Entire Tenancy, in Lain, is contradiftinguiflied to

feveral tenancy, and iignifics a fole poffeffion in one man ;

whereas the other denotes a joint, or common one, in feveral.

See Tenant and Joint-tenai r.

Entire Arms. See Arms.
ENTITATIVELY, Entitative, implies an abftrac-

tion, or feparation of all the circumftances,:rom a thing under

confideration.

Thus, a thing is faid to be taken or confidered entita-

tively, or fecundum entitatem, when confidered nakedly and
prccilely, according to what it is in itfclf, without any thing

extrinfic. E. gr. Peter entitatively taken, is Peter, as a

thing, a fubftance, a man, &c. without any regard to his

being a lord, a hufband, learned, &c.

ENTITY, in the School Philofophy, a phyfical ens, or

being, confidered according to what it is in its natural capa-

city.

Some dealers in diftinctions give us feveral kinds of en-

tity.

Or, entity denotes the actual effence or exiftence of any
thinking thing. See Ess.
ENTLIBUCH, in Geography, a village of Switzerland,

in the canton of Lucern, the principal place of a bailliage,

which extends from the Emme-thal in the canton of Bern
to the bridge near Wertenllein, about l 5 miles in length

and 9 in its greateft breadth ; and contains 1 1,000 perfons.

It is governed bv a bailiff, who is always a fenator of Lu-
cern ; he continues in office two years, and generally refides

in that capital. The bailliage is divided into three diilvicts ;

the upper, or Efchiifmat, the middle, or Shuepfen, and the

lower, or Entlibuch ; each of which has its teparate courts

of juilice, from which u appeal lies to Lucern. The val-

ley of Entlibuch is watered by feveral rivulets, winding for

fome way between two ridges of well- wooded hills, and
abounding in piifturefque Scenery. It contains feveral vil-

lages, of which the principal are Efchiifmat, Shuepfen, and

Entlibuch, which takes its name from the river Entle, and

gives it to the whole dillritl. The inhabitants chiefly fol-

low
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lmv agriculture ; they rear large quantities ofhomed cattle,

(heepi goau, and Cwine; tlieyalfo make and export cheefein
great abundance. 'I he peafants of Entlibuch are mucheftcem-
ed for their independent fpirit, vigour, and ftrengthj and are

remarkable lor keenni fs and vivacity, for great quicknefs in

repartee, for a peculiarity of garb, and for many ftriking

cufloms, which difttnguifh them from the natives of circum-
jacent diltricts. The valley of Entlibuch may be corrii-

dered as one of thole parts which unite with the mild and

cultivated the wild and nigged fcenery of Switzerland;

its acclivities gradually aicend and terminate in mount Pi-

late, whole barren top is feen towering above the fertile and
well-wooded hills. In the i ^tli century, Entlibuch was
fiibjcct to the counts of Wolhaufen, and came by purchafe,

ill 1299, to the emperor Albert. In the following century

it was held as a fief from the houfe of Auflria by feveral

fuccefiive counts ; till the nation, grievoufly oppreffed by
Peter of Torrenberg in 138?, threw itfclf under the

protection of Lucem. That republic continued to poffefs

Entlibuch, as a feudal tenure under the houfe of Auilria,

till the year 1405; when the archduke Frederic renounced all

the rights of lovereignty. For above a century and a half,

the inhabitants, inflamed with a deiirc of independence, and
excited by the example of the popular cantons, frequently

-rofe in arms, and attempted to eftriblilh a democracy, but

without fuccefs. Their lait infurrection broke out in 1653 ;

fince which time they have continued in a ltate of perfect

tranquillity under the adminillration of Lucern, enjoying,

with contentment, the privileges with which they are en-

dowed. The peafants of Entlibuch were dittinguilhed by
their attachment to the government, and by their decided

oppolition to French principles, during the late revolution.

Coxe's Travels in Switzerland, vol. i.

ENTOGANUM, in Botany, Ga;rtn. t. 68. See

Mf.licope.
ENTOMOLITHUS, in Natural Hiflory and Mineral-

ogy, is the name of a genus of the animal order of remains

{reliquia, or relicts) of a former race of beings, which in-

habited the earth or its waters, and includes the different

kinds of infects found in a foffil Mate. According to Mr.
William Martin (Outlines of the Knowledge of extraneous

Foffils, p. 191 ), the effential characters, or diagnoftics of

the permanent fpecies in this genus, are to be fought, in

" the upper external covering of the thorax, united to that

of the abdomen ;" the temporary fpecies of this genus are

to comprise the detached head, thorax, abdomen, limbs,

Sec. of foffil animals, refembling the recent fpecies of in-

fects. 8ee RtLim'iA.
ENTOMOLOGY, the fcience of infects, or, as literally

rendered from the Greek, a tiifcuurfe on ia/effs; the term by
which the (ludy of thefe animated beings is expreffed.

Infect, from in/eSum, Latin, is of later origin than mafia,

the term made ufe of by Ariftotle, who flourifhed in the

fifth century, before the Chriltian era, and was invented

much earlier than the time of that celebrated philofopher.

Ariitotlc defines it to iignify an animal which by inciiious

ii nearly fevered into two or more parts, and the Latins, long

before the time of Pliny, (who lived in the reign of Titus,)

employed the word infrchtm, from in/rear, which precifcly

bears the fame interpretation.

The infect race conltitutes the moil confiderable portion

of the whole clafs of organized bodies pofTeffing the vital

principle </f life. The number of aquatic beings concealed

from our rcfearch in the depths of the ocean cannot be within

the reach of human cftimate ; it is to the tcrrellrial tribes, or

thofc which inhabit tlie furface of oar globe, that we alone

sulud<-; and the entire aroouut of thefe, including every order,

Vol. XIII.
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is confeffedly inferior in point of number to the fingle clafi

of infects. Among the larger animals the difcovery of a
few new fpecies, or of individuals not correctly afcertained
before, is elteemed of confequence ; but fo extenfivc are the
limits of entomology, that the difcovery of a multitude of
infects under the fame circumltances fail to excite aftonifh-

ment, though it may awaken curioiity ; and, indeed, its

frequency leenis calculated to confirm the commonly received
opinion, that the infect race, in the divcriity of fpecies,

much more in the number of its individuals, mult be almoft
boundlefs.

In this view the fcience of entomology becomes one of
the mod important that can engage the mind of the natural

philolopher. It is the difficulty of difcriminatir.g the par-
ticular affinities and characters of thefe beings, ariling from
their amazing number and variety of form, in addition to
their mimitenefs, that more ftrongly enforces their claim to
his confideration. The naturalift who neglects the ltudy
of infects, cannot deferve ourrefpect as a general obferver of
nature. His views are partial ; his enquiries circumfcribed ;

he regards only an inconiiderable portion of animated na-
ture; and his remarks are confined chiefly to thofe which,
from their magnitude and diitinctnefs of character, prefent
the leail obflacle to inveftigation.

The itudy of every clafs of animals is iudifputably attend-
ed with peculiar advantages ; and in none is this afTurance
more clearly manifested than in the tribe of infects. In the
mazy labyrinths ofentomology, the naturalift will find abun-
dant fcope for the exercife of his zeal and application, and
in the courfe of his enquiries the full exertion of his penetra-
tion will be oftentimes required to the afcertainment of truth.
The amazing number of fpecies it embraces ; their forms
fo extraordinary ; fo infinitely varied ; and yet fo gradually
approximating through an endlefs feries of tranfitions from
one fpecies to another ; the diveriity of ftructare obfervable
in their antennx, their limbs, bodies, wings, and every other
particular which conflitute the effential differences of their

orders, genera, and fpecies; added to the furpriiing changes
in form which the generality of infects undergo at ftated

periods of their life :— thefe are circumltances which con-
tribute to render them objects of the moft curious fpecu-
lation to the naturalift, and we fhall venture to affirm,

that it is from a knowledge of thefe, their character*,

tranfitions, metamorpholis, and the various modes, of lifp

thefe little beings are deftined to purfue, that he will obtain
a more intimate acquaintance with the great laws ofanimated
nature, than can poffibly be derived from the contemplation
of any other tribe in the creation.

As infects furpafs all other animals in their number, varie-

ty, and Angularity, fo alio it is a natural inference that they
muft deferve the greateft fliare of attention. The hiftorv

of thefa creatures abound with the mojl valuable information
in a philofophie view, and ftrongly recommend the ftudy to
the attention of every curious obferver. Entomology pof-
felfes many other attractions, fume at halt of which have
not been well conjidered. The only one to whieh we fhall

particularly advert at this moment, is the beauty of infects in

general, a point on which there can be no difference of o;. i-

nion. Thefe little creatures are rendered engaging from tin*

gaiety of their natural hues : from combining oftentimes
with the moft graceful forms a difplay of colouring very
far excelling in lplcndour, vivacity, delicacy, and harmony of
difpolition, that bellowed by the hand of nature on her other
works. One defect in their appearance mult be neverthe-
lefs conceded ; and this may be regarded in point of beauty
as a material defieiesey indeed : they are not always fo conh.

durable in magnitude, as to become, even with thefe embtl.

F f lillunentl,
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lifhments, drikingly attractive : were they only equal in fize

to the minor tribes of birds and animals, their unrivalled

elegance would certainly render them objects of higli edeem

in the general opinion of mankind.

But the dtminutivenefs of infects ought to operate in a

contrary manner on the mind of the philofopher. While

this caufe oppofes the greater difficulty to the ftudy, it

mould more (trongly incite investigation. This we are aware

is not always confidered as an inducement, and the dimi-

mitivenefs of thefe creatures has been fometimes urged as a

reafon that they do not merit the attention bedowed upon

them. However injudicious this opinion ought in candour

to be conceived, it has obtained the countenance of many ;

and among the number, of fome men at lead who, from their

fuperiority of talent, might be deemed incapable of advancing

fuch an argument ngainit the ftudy of any department of

natural fcience. Thus the ingenious Buffon, whofe atten-

tion, as is well known, was restricted to the larger tribes of

animals, intimates its inferiority in language fufficiently

pointed. " Who (fays this lively author) gives us the

grandeft and mod magnificent ideas of the creator of the

univerfe ? he who reprefents him in the plenitude of his

power, directing the formation of funs and of planets, and

guiding the revolutions of worlds, or he who difcovers him

bufied in regulating the economy of a hive of bees, or

deeply engaged in folding the wings of a beetle I"

How different is this from the fentiments expreffed by

other philofophers, who, with more enlarged and liberal

views, have held every branch of natural fcience in its proper

eftimation ! There are many who even affign a higher

degree of perfection to the infect race than to other clafles of

animals. We learn the opinion of Pliny from his own words.

" In his tarn parvis tamque fere nullis quae ratio ! quanta

vis! quam inextricabilis perfe&io ! " Boyle declares, that

for his own part his wonder was more excited by the con-

templation of" a mite than an elephant ; and Reaumur fpeaks

more decidedly to the fame effect, in language worthy of

repetition. Pourquoi, (fays this author,) craindrions-nous

de trop louer les ouvrages de l'Etre Supreme ? Une ma-

chine nous paroit d'autant plus admirable, et elle fait chez

nous d'autant plus d'honneur a fon inventeur, que, quoiqu'

auffi fimple qu'il eft poffible par rapport a la fin a laquelle

elle eft dedinee, il entre dans fa compofition un plus grand

nombre de parties, et de parties tres-differentes entre elles.

Nous avons une grande idee du genie de l'ouvrier qui a fu

reunir et fait concourir a la menu- fin, autant de parties

differentes et n'ceffaires. Celui qui a fait, les machines ani-

mees que nous appelons des infectes, n'a allurement fait

entrer dans leur compofition que les parties qui devoient

y etre. Combien, malgre leur petiteffe, ces machines nous

doivent-elles paroitre plus admirables que celle des grands

animaux, s'il eft certain qu'il entre dans la compofition de

leur corps beaucoup plus de parties qu'il n'en entre dans

celle des corps enormes des elephans et des baleines ! Pour

faire paroitre au jour un papillon, une mouche, un fcarabee,

en un mot, tous les infectes, qui ont a fubir des transforma-

tions, il a fallu au moins faire l'equivalent de deux animaux,

faire une chenille dans laquelle le papillon prit tout fon ac-

croiffement, faire des larves dans lefquelles la mouche et la

fcarabee puffent croitre". Swammerdam is imprefled with

the fame idea. " After an attentive examination (fays this

writer) of the nature and anatomy of the fmalleft as well as

the largeft animals, I cannot help allowing the leaft an equal

or perhaps a fuperior degree of dignity to the former. If,

while we diffect with care the larger animals, we are filled

with wonder at the elegant difpofition of their parts, to

what an height is our aftoniftunent raifed, when we difcover

all thefe parts arranged in the lead, in the fame regular man-
ner ! Notwithftanding the fmallnefs of ants, nothing pre-

vents us from preferring them to the larger animals, if we
conlider either their unwearied diligence, their wonderful

ftrcngth, or their inimitable propenflty to labour."

Another objection, for we fhall not term it argument, has

been advanced againft this ftudy, the validity of which can-

not be fo thoroughly examined in this place as we could

wilh ; it has been dated, that becaufe infects furnish few of

the articles of life they deferve no confideration. This

is the language of ignorance, and fuch as we could eaiilv

(hew to be ot the molt futile kind. The Itudy of thefe

creatures is as replete with utility ; and the knowledge ot

them as edential to the benefit of mankind, as molt other

branches of fcientilic purfuit ; nor (hall we icruple to aver,

that in this particular refpect entomology claims a decided

fuperiority over every other department of zoology. But
the fact is evident, that the importance of this fcience, at

lead in Britain, has never been duly appreciated, and this

arifes from the molt obvious of all caufes, that it has not

been fufficiently explained.

Infects may properly be divided into two kinds, thofc

which are either directly or remotely beneficial, or inju-

rious to the pnrpofes of mankind. Many infects, it is

true, do not feem to affect us in any manner; but ap-

pearances in this refpect, let it be obferved, are not al\va\ s

to be relied upon. Others, and the number of thofe is

very great, molt afluredly fall within the denomination of

one or other, and even both the nrtt mentioned kinds, and
for this reafon ought furely to demand our attention. In

the ordinary concerns of life it is deemed of as much, if not

greater confequence, to know our enemies, and afcertain the

powers of annoyance they pofTefs, as it is to learn what
benefit we may be able to derive from our friends : let us

apply this plain and rational argument to the ftudy of infects,

and we think it will appear equally confident, when we
aflert that it is as important to know thofe which are inju-

rious to our interefts, as thofe which contribute to our ad-

vantage. When we are convinced in what refpects particu-

lar infects have the means of doing us injury, we may guard
agaiud their attacks, or apply a remedy to the evil, and if

we neglect to obtain thofe fervices from the beneficial kinds

which they are deiigned by nature to afford us, it can be no
proof of our wifdom.

Led, to the fuperficial obferver, our allufion to the utility

of infects fhould appear theoretical, while the noxious pro-

pensities of others may be too fully experienced in the af-

fairs of agriculture, horticulture, and throughout the va-

rious branches of domedic economy, to admit of doubt, we
fhall be more explicit in this obfervation. The ravages of
infects upon vegetation are detrimental to us ; but let it be
remembersd alfo, that even in thefe depredations they fome-
times repay the injury they commit. The locuft itfelf, the

mod destructive of all infects, and whofe myriads fpread de-

folation through the vegetable world, are not unproductive

of advantage, except on fome very extraordinary occafions,

when their multiplication exceeds all bounds. At other

times they deprive mankind of a certain portion of his ve-

getable food, and, in return, their bodies afford him animal

nutriment of a wholefome and palatable kind, and in infi-

nitely greater abundance. The various forts of locuds are

the common food on which the inhabitants of many parts of

the world, at particular feafons, chiefly fubfift. The
honey of bees, both of the wild and domedic kinds, con-

ftitute another primary article of food in many warm coun-

tries, in the prefent as in ancient times. The hydromel

of the Ruffians, an excellent and delicious drink, is pre-

pared



ENTOMOLOGY.
pared from lioncy, as our beverage is from malt. The
various tribes of (ilk worms, (for of this kind there are

feveral fpeciee, ) furnifh materials for the raiment tmi-

verfally worn by all ranks in the cailcrn parts of the

world, and hence in thofe countries the filky produce of

tbefc induftrio'us little beings is of as much real confeqnence

to them, as the fleecy coal of the fheep is to us the itaple

article of clothing; as an object of traffic, fdk is one. of the

utmoil importance in China and Tartary, and in thole parts

the paper in common ufe is alfo manufactured from the re-

fule ot the fame material. The extenlive ufe of wax in all

ages is well known ; but it is lets generally undcritood that

wax is not the produce of the bee alone; the wax infect

of China is a very different creature, a fpecies of cicada in the

larva ltate, and which, with the addition of a vegetable oil,

forms the mixture of which the candles of that country con-

il it. (Donov. Inf. China.) Certain infects are employed
with hiccefs in medicine, and a further number might be

applied to the fame purpofe ; many others might be alfo

rendered ufeful in the arts, and laflly, we need only advert to

the valuable properties of the different fpecies of cochineal

in the art of dyeing, to prove the abfurdity of an opinion

very generally prevalent among us, that infects are a race of

creatures too insignificant to defcrve the notice of mankind !

But, were all thefe benefits unknown ; and allowing that

the lludy of infects did not feem to be productive of any
fubflantial advantages, how ablurd would it Mill be to treat

fuch a fair and extenfive portion of the creation with neglect.

The objection that they are in no manner conducive to our

interefts, even if founded in truth, would be no evidence of

the frivolity of the fcience itlelf, unlefs we are to conclude

that the only enquiries which merit the rational attention

of mankind, are thofe which tend to the gratification of

SellifhneSs. If this be admitted as a plaufible objection, how
many objects of philofophical inveiligation mull be rejected

as frivolous!

From the earlieft period of which anv authentic records re-

main, this race of animals has obtained the attention of every

civilized age. The fludy of thefe creatures has not affuredly

been cultivated with equal ardour at all times, nor has every

country produced entomologifts of confiderable talent. It

will be fufficient to (Ticw, that the fcience itfelf has never re-

mained in utter neglect, from the remotelt period in which

the light of natural knowdedge dawned upon the intellec-

tual horizon of man. The experience of all ages diftin&ly

proves the charge of frivolity to be inapplicable to this fludy :

many advantages, befides thofe above enumerated, have been,

and continue Hill to be, derived from this fourcc ; and it is

furthermore deferving of our obfervation, that among the

number of its votaries in diftant periods of the world, we
trace the names of the moll diflinguilbed characters that

adorn the page of hiftory. Perhaps we are at this moment
addrefling,among the circle of our readers, fome at leaft who,

nurtured in habitual indifference towards the fubject under

difcuffion, have incautioufly fallen into the error ofconfi-

dering it as a trivial purfuit. But we are not without ex-

pectation, that even the flight obfervations which the limits

of our paper allow, will direct their attention with more li-

berality towards this fubject, and we mail not hefitate to

think in tbe refult of this, they will eafdy conceive much
Stronger arguments in its favour than we have adduced. To
the idle, or the thoughtlefs confirmed in prejudice, it would

be in vain to offer any reafon in its behalf, and to thofe we
fhall obferve with brevity, that whatever opinion they may
be inclined to entertain of its frivolity, the fcience of ento-

mology will be found in every civilized age and country to

have engaged tbe Study «f men endowed with talents as

Splendid end judgment as refined, as the mod exalted for
ability among thofe who affect to treat it unworthily.

Thefe obfervations opportunely introduce to our confidcr-
ation a review of ihofe writings which have contributed to
enlighten the paths of fcience in this particular fludy. The
number of thefe ; the value and intereft which mull una-
voidably attach to their contents ; and the names of thofe
illuflrious characters by whom many of them were produced,
will fully fanction, it is prefumed, the affurances before
advanced. Thefe works, even in point of number alone, we
have no doubt will be found infinitely more confiderable
than moft imagine ; and this circumftance, independently
ot any other, tends to prove that we are not Angular in our
commendation of entomology either as an inftructive or
ufeful fcience ; as morally, and intellectually beneficial

;

for thofe who write on any fubject like the prefent,

muft be impreffed with fome idea of its importance,
and thefe opinions may be collected uniformly from the
labours of writers on the fludy of infects.

As we deem this fubject of confequence, it is our decided
wifh, even in the curfory view to which our limits are re-

stricted, not to omit the mention of any work, however flight,

that has been productive of material information. Our
flrictures, it will be underftood, are confined to thofe we have
had fufficient opportunity to confult with fome attention ;

for this we confider due, in candour, to the refpective wri-
ters whofe labours are devoted to the elucidation of fcience.

Sometimes we may be inclined to exprefs ourfelves witli

warmth in favour of merit, neglected, Wgotten, mouldering
in decay, or which, from latent motives, has never been
fufiiciently appreciated by later authors. If we err in this,

let it be remembered, that in the truth of criticifm we often-
times evince more judgment in beftowing praife, than
awarding cenfure. But we wifh it to be explicitly under-
llood, that we do not confider it within our province, at

prefent, to enter at large upon a critical aualyfis of tin-

multitude of writings before us. Our only object is to point
out the exiftence of the moft valuable works that are extant
within our ovyn knowledge, defcribing at the fame time the
leading intention of their authors refpectively : the collateral
remarks can be only thofe immediately incidental to fuch in-

vestigation. The feveral works enumerated will be adverted
to, as nearly as pofTible, according to the order in which
they appeared before the world; and hence our review,
however curfory, will be attended with this peculiar advan-
tage, that it will ferve to point out the progreffive improve,
ments the fcience has derived from the labours of each Suc-
ceeding author, in a more perfpicuous form than could per-
haps be accomplilhed in any other manner. It will alio by
this means be found calculated to afford the general reader

An Hijlorical view of the Rife, Progrefs, and Prefent State

of Entomology.

The destruction of the great public libraries of antiquity
has for ever deprived us of the means of afcertaining
precifely to what Slate of perfedion this branch of fcience
had attained, till within about two thoufand years of the
prefent period. Of thofe times a few fcanty memorials
alone remain, fufficient, however, to teftify that the fludy of
infects had then made fome progrefs, and was held in eftima-
tion. Whatever may be our ideas with regard to ft ill earlier
times, it would be needlefs to obtrude them in this place.
We fhall obferve only, that fome books muft have been,
written on the fubject before the exiftence of thofe which
have defcended down to us : the reputation of fuch writing*
is preferved, and in certain inflances the names of author*
recorded in the very earlieft of thofe works at prefentextant,
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which cle«rW demonftrates the truth of this opinion.

Time has not fpared the labours of any writer on tliis fubject

of more remote date than the third, fourth, and fifth century

before the Chriftian era, and the amount of thofe which have

furvived is frnall indeed ; but inconfiderable as they arc, in

P'jint of number, we may, notwithftanding, collect from them

that the lludy of infects, in thofe days, held a rank among

the liberal purfuits of llieir philofnphers.

We irav, indeed, proceed Hill farther in this retrofpeft, if

the facred writings of the Hebrews be confidered. Thefe

abound with paffages relating to particidar kinds of infects,

as the locuft, the caterpillar) (lies, and vermin. Moles, the

earlieft of the infpircd writers, had probably acquired fome

k owledge of this/ubje&tin common with die other Sciences,

fioni the fages of Egypt ; and among the books of Solomon,

bow loft to the world, it is recorded that he treated on

infects, or " creeping things."

Hippocrates fiourimed in the Soth Olympiad, or fifth

Cintury before the Chriftian era; he wrote on infects, as we

are told by Pliny, in whole time fome remains of the ento-

mological observations of this celebrated character were pro-

bably extant. The writings of the early Greek and Latin

writers, quoted by Pliny, afford extracts from this production

of his labour.

The fucceeding age gave birth to that diftinguifhed na-

tural hiftorian and philofopher Ariftotle : the production

of whofe labour, his hiftory of animals, is worthy of the pa-

tronage beftowed on its author by the conqueror of the

univerfe. No one can impartially perufe this ineftimable trea-

fure of antiquity without confefilng the intimate knowledge

its writer mull have poffeffed of the great arcana of nature.

This work of Ariftotle is rather of an elementary kind,

embracing a general, wide, and comprehenfive view of the ani-

mated creation, and does not, except on particular occafions,

defcend to the defcription of individuals or Jpecies. The

infedt tribe is treated under different points of comparifon

and view in Several parts of the work. In the feventh chap-

ter or his firft book, he informs us, that the name hlopa is

generic, or that of a family, and that they conftitute one of

his four orders ofexfanguineous animals, and points out with

great accuracy in what refpect they differ from the mol-

hifca, cruftacea, and teftacea, the other three families of

this clafs of animals. By exfanguineous he means only that

they have no red blood, for he Speaks generally to their bo-

dies being retained i:i a ftate of moifiure by other fluids.

The firft chapter of the fourth book affords a definition of

the" efl'ential character of infects, which confifts in the inci-

iions or cuts either on the back or belly, and fomctimes on

both, by which their bodies appear to be almoft divided

into two or more parts. But that portion of his work

which is more particularly devoted to infects, is entitled

il!f. tJv ixri; y.o pfon tu» hi roptfv. In this he more fully de-

fcribes infects to confift. of three parts, the head, trunk,

and belly or abdomen; the fecondpart, or trunk, is denomi-

nated an intermediate portion, correfpouding with the back

and breaft in other animals ; and he a'Co mentions as a cha-

racter of infects that they are furnifhed with feet.

The fubfequent paffages defcribe different genera, or, as

termed, tribes of infects, in which he treats of thofe which fly

and thofe which walk. Among thofe furnifhed with wings,

he fpeaks of fome having thefe parts entirely naked, and

others that have them protected by a Iheath, or covering, as in

the beetle kind: as he furthermore ftates, that in fome beetles

thefe (heaths divide or open when the infect flies, and that

in others they are infeparably united. The infects which

have naked wings, he obferves, poffefs either four, as in the

bec, or two, like the mufca or common fry. Some of thofe

with four naked wings have flings at the end of the -"- 'r,

while beetles, and infects with two naked wings, are di il lute

of this apparatus; but fome of the latter, he tells us, have a

piobofcis or inflrumeut at the mouth, by means of which

they draw blood from other animals. The horns before

tin eyes (by which he means the antennae) attract his

observation, and thofe of the papiliones and grylli are par-

tictllarly defcribed. In his remarks on the different ftructure

of the feet, thofe formed for leaping are exemplified by thofe

of the loenft, and arc compared to the pollerior ieet of

Springing animals. The humming noife of certain infects

in flight, the eruca, and various other circumltanccs relative

to this clafs of animated beings, have interfiled the philofo-

pher in this chapter.

The attentive entomologift will feel deeply fcnfihle of the

accuracy of every expreiuon, thoughts and Sentiment, im-

plied in the above-mentioned paffages. He will be furpriled

at their confiftency. Their accordance with the entomo-

logical definitions of the heft modern SylUmatifts will ex-

cite farther comparifon ; and in the refult of this inquiry it

mull be obvious, that with the acquired knowledge of two
thoufand vears fince his time, fo far as he does proceed, we
cannot materially aniend his obfervations. This will be ad-

mitted ; and at the lame time we belie-, e even a curfory per-

ufal of the whole work will ferve to (hew, that whatever

might be the merits of Ariftotle, and we allow them to be

tranlcendent, thefe writings evince too much acquaintance

with the fcience of nature, to be the produce of any indi-

vidual genius fhining with unborrowed light. When we
reflect upon the flow and gradual progrefs with which all

human knowledge is developed, we are really convinced

that the fcience of nature mull have made fome confidirable

advancements before his time ; and that he has derived many-

eminent advantages from confulting the works of more an-

cient uaturalifts : men whofa original labours have been loft

to poflerity for ages, and the only traces of which at prefent

extant are to be found embodied in his pages.

Lilian, in his work on animals, nEPI ZfiftN IAIOTHTOr,
appropriates feveral detached chapters to paiticular kinds

of infects, without entering in a methodical manner into the

hiftorv" of the tribe. Thofe he does include are defcribed

with attention : as, for inftance, the fcorpions, Szoj-.Vv
;

ants, Mtif/uiixM ; fpiders, 'A
5
-a^»a ; crickets, Ttriiywf ; the

generation of wafps, TTi{) 1%: EQr»t»» ywejrej ; of cantharides,

The Greek poet Philc, called alfo, from his fuperior

knowledge of natural hiftory, " Phile Sapientiffimi," intro-

duces fome pleafing poetical effufions relative to infects among
his poems on animals. The manners of the cicadx', and the

bees, rertiryta, and fuXpria, ar» very prettily defcribed in

verfe by this writer. He entertains the fame idea as ./Elian,

that the cicadx, by which he means the cricket, (not the

infect named cicada by Linnzeus,) lived on dew ; and that

the female was mute, while the male " enchanted the grove
with the harmony of fong." He fpeaks alfo of the 1am-

pyris, aud various other infects. The beautiful ode of

Anacreon to the cicada is familiar to many.

Among the Greek writers who immediately, or within- a
few centuries after, followed Ariftotle in treating upon in-

fects, were Democritus, Neoptolemus, Ariftomachus, Phi-

liftus, Nicander, Menecrates, Dionyfius Mago, Empe-
docles, Callimachus, Attains, Apollodorus, Eriphilus,

Erafiilratus, Afclepius, Themifo, Pofidonius the floie,

Meander of Priene, Euphronius of Athens, and Meander
of Heraclea, Theophrailus, and Hefodius. Thefe were
authors after the time of Ariftotle, and preceding or con-

temporary with Pliny. The Latin writens, during the

lame
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fame interval, were alfo numerous, and appear to have hern

influenced to purfue this fludy in imitation of the Greeks,
or were infenlihly led into it from attending to the culture

ot bees. The n:oft eminent among the latter were M.
Varro, Hyginus, Sc-opha, Sarcana, Celfus Cornelius,

JBmilius Macer, Virgil, Columella, Julius Aquila, Tar-
quilius, Umbritius, Cato Cenforiits, Domitius, Calvinus,

Trogos, MclifTus, Favonius, Fabianus, Mutianns, Nigi-

dius, Manillas, and Opius. The cultivation of bees was
attended to in thole times with tire moil euthuiiaftic ardour,

and their hiftory detailed by many eminent writers. We
are told that Arifhnnachus ot Soli wrote upon this lubj. ct,

from the refult of Csty years experience ; and that Phihlcus

the Thafian acquired the name of Agrius, from having em-
ployed his whole life in forefls and deferts, attending to

ti'iel; infects. The culture of (ilk-worms was another fa-

vourite object with the ancients, as we learn from Pliny,

who relates that in his da\ $ garments of lilk were greatly

admired by the fair lex, becauie, from the delicacy of its

texture, it dif played the beauty of their perfous almoll as

diitinc\ly as thougli they were naked.

The eleventh book of Pliny treats of infects, as the molt
fubtle of all animals in nature. P£e fpeaks of thofe which
fly ; fome with naked wings, and others with wings pro-

tected by a covering, as Ariitotle had previoufly obferved.

The bees, wains, hornets, ipiders, grafshoppers, locuils,

ants, &c. are among the number of infects defcri'oed by
this writer.

From the time of Pliny till the overthrow of the Roman
empire, a period of leveral centuries, the icience of infects

fcems to have made fome progrefs, though to what extent

we mav probably never learn. The names of writers in

thofe times, and fome few fcattered memorials of their

labours, are to be found recorded in the voluminous works
of authors that appeared at the revival of learning in the

fixteenth and following century. The number of thele

could not have been very inconlidcrable : among the prin-

cipal of them were jEtius, Paulus vEgineta, Alexander,

Trallian, and Oribalius.

The laft-mentioned authors lived between the fourth and

(eventh century. After this time, through the dark ages,

while ignorance in every Icience prevailed nearly over the

whole world, this ftudy might have been little attended to.

But we are not to conclude that even during this time it

was utterly neglected. Learning had then taken a retro-

grade courfe from Greece and Rome towards thofe eaftern

regions, from whence they had originally emanated ; and

the fciences, during this interval, were cultivated with fome

fuccefs in Arabia. The advancement made by the Arabians

in the iludy of botany, between the ninth and twelfth cen-

tury, is known to have been rather considerable'. Among
the entomologies of thofe ages we recognize fome of thofe

Arabian botanilU ; feveral of whom were diftinguifhed for

their acquaintance with plants, as Rhazes, Avicenna,

Avenzoar, and Averrhoer, each of whom wrote on infefts.

From the twelfth to the fifteenth century, a darker period

than the preceding, there are few writers on this fubjccL

The principal of thofe, at lead within our knowledge,

during this period, are Myrepfus, Hildcgardis, Platerus,

Arnoldus de Villa Nova, and Petrus Crcfcentienlis. There
are a few others, but they are too obfeure to defcrve

mention.

Some part of the general zoological work of Albertus

Magnus, " Vk- Animalibus," &c. relates to infedts. its

author was bifliop of Ratifbon, and died in izSo; but his

work, which is written in the Latin tongue, and was
priuted at Venice, did not appear till the year 15 ty.

In 1549, the work of Agricola, entitled, " De Am*,
mantibus fubterraneis," made its appearance ; and in this

we find one of the earlieflt lyllematie arrangements of infefts

extant. This author reduces all infects to three principal

claffes, namely, * thofe which walk, -''thofe which fly,

and ***thofe which fwim; and under each clafa describes

a number of fpecies.

About the middle of the fame century, Edward Wotton,
a doctor of medicine ii. London, publiflled " De DiiTcientiis

Animaiium ;" a work relating, among other tubes of ani-

mals, to that of infect::, a Icience in which its author ex-

celled. This work is in folio, a.;d bears date 15 J2 ; from
which it mult have appeared three years before the author's

death, which happened in 1555.
The work of Rondeletius of Montpcllier, " Libri de

Pifcibus Marinis," pubhlhed in IJ55, or rather earlier,

treats, as the title intimates, on liihes, and other aquatic

animals ; to which, however, it is not entirely confined ;

for he alfo fpeaks of infects, and even accompanies fome of
his defenptions of thele infects with figures cut on wood.
Leffer mentions that in the library of the Jefuits at Ratif-

bon, there is a copy of this work in two volumes ; on the

margins of the leaves of which are large notes, laid to be in

the hand-writing of Geiner. Whether thele notes have in

any manner appeared before the public we know not : the

Circumftance is repeated only for the purpoie of inquirv.

It Leffer afforded any intimation of the. nature of thofe
notes, we might alcertain whether they are the fame with,

the obfervations of Gefner on Rondeletius, in his " Hiftoria

Animaiium," an edition of which we fufpeel was printed

foon after the work of Rondeletius appeared.

Conrad Gefner, eiteemed the moft diligent inquirer into

nature which his age produced, and who, in reward for his

afliduity, obtained the title of the German Pliny, has
treated {lightly on infects in that part of his work which re-

lares to the nature of ferpents, '• De Serpentium Natura,"
&c. printed in 15S7. His difcourfe is chiefly concerning
the icorpion tribe. Some tracts of this author appear tc»'

have been publifhed fo late as 1620 : neither of thefe, how-
ever, are on the fubjec~t of entomology.
A far more voluminous work than either of the foregoing

was produced by the indullrious and learned Aldrovandus,
in 1602 ; a folio volume or feveral hundred pages, with the

title " De Animalibus InfeCtis," and forming part of his

grand work on animals. Aldrovandus has not efcaped cen-

iure. In the " Amoer.itates Academic*," Forikal con-
liders him as an indefatigable compiler, celebrated for the
number of his works, but who thought he had acquitted

himfelf in collecting together the undigefted obfervations of
the ancients. We cannot avoid exprefling other fentimeuts ;

and notwithllanding that he has fallen into many errors of

his predeceffors, this work entitles his memory to refpeft.

Aldrovandus was not merely a compiler ; he availed himfelf

of the labours of former writers, and in this reipett with
lefs fervility, and certainly with more candour, than many
who advance this objection agaiuft him : for he generalh-

refers to his authorities. Aldrovandus was profeffor of
medicine in the univeriity of Bologna, and, according to

his biographers, the Itudy of infects was his favourite ob-
ject. In this purfuit he expended large fums of money,
travelling for information, and in the employment of artilts;

was unfortunately, like fome other eminent naturaUfts,

himfelf deficient in the talent of drawing. During the
fpace of thirty years, he paid two hundred florins annually

to a painter, lolely occupied in the delineation of infects for

him. From the fatigue of his refearchee, this indefatigable

oaturalifi was unhappily deprived of light in his old age.

la
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In liis claffilieation of inlccts, lie divided all lliefe animals

into two primary orders, the terrclliial and the aquatic
;

the firft called favica, the other non-favica. Thefe two
clafiea are fubdivided into many orders ; the characters of

which are determined by the number, nature, and pofition

oi the wings and feet.

The reprcfentalions of the infect tribe?, from their inferi-

ority of li/.e, added to the general minutenefs of their cha-

racters, are rather more rudely cxprclTed in the work of

Aldrovandus, than the figures of the larger animals, which
thefe volumes contain. A defect of this kind is lefs excuf-

able, becaufe from the liberality of Aldrovandus towards

his artift it might not be expected ; and furthermore, be-

caufe about that period a better tafte, and a deiire for more

expenfive embellishments in works of this defcription, be-

gan to prevail. The graphic art, or engraving on copper,

though fcarcely emerged from infancy, was now introduced

in aid of this fcience, in preference to cuts on wood, and

with no fmall fuccefs, as we obferve in the works of Hoef-
nagle, Hollar, and others of that period, whofe labours are

well known. Thofe embellifhments, though greatly ad-

mired in their time, were, however, too coftly to be intro-

duced into works of the ordinary kind ; they were confined

to the more expenlive productions, and, indeed, almoft ex-

clufively to thofe produced by artifts themfelves ; for we
feldom meet with them in any work of which the artift is

not alio the author. The belt book of that period in our

own country, for fuch we confider Mouffet's " Infectorum

Theatrum," affords only cuts on wood, an initance fuf-

ficiently corroborative, as this work was printed in 1634.

Even for the fpace of nearly a century after this, copper-

plate engravings were fparingly introduced. The learned

Lifter, in his edition of the works of Geodartins, fo lately

as 16S2, laments the great expence of engravings, at the fame

time that he expreffes his conviction that they are indif-

penfable in works of this kind. " I have taken great care

of the dLligns," fays this writer, " in transferring them
upon copper- plates, which I dare promiie are exquilitely

performed by the beit of our Englifh artifts, which was at

my expence ; and the bookfellers were not willing to rcim-

burfe me."—" And upon this occafion I mull: needs fav, that

natural liiftory is much injured, through the little encourage-

ment which is given to the artift, whofe noble performances

can never be enough rewarded ; being not only neceffarv,

but the very beauty and life of this kind of learning."

But, to refume the courfe of our fubjeft in hiftoric order,

the next work immediately ill luecefTion to Aldrovandus is

that of Wolfang Frenzius, publifhed in 161 2, and called

" Hiftoria Animalium Sacra," a valuable work, as con-

taining much original obfervation. After the manner of

Agricola, he diftributes all infects into three clafTes, which
he names aerea, aquatica, and terrea et reptantia. A fmall

octavo, printed three years after, though a flight produc-

tion, fhoukl be mentioned in this place : it is a treatife on

ants, a pamphlet of about one hundred pages, and is writ-

ten in Latin ; the title " De formica," ecc. by Jeremiah

Wilde. The work of Fabius Columna, " Aquatilium et

Terreftrium aliquot Animalium Obfervationes," printed

at Rome in 16 16, relates alio, in fome degree, to infects
;

and finally, in point of precedence to Hoefnagle, we have

to notice another, a work of fome moment, that appeared

foon after, from the pen of Archibald Simpfon : this was
publifhed in North Britain, and from the motives of the

author and Angularity of its contents claims explicit men-
tion. From the title of this book, which is fufficiently

explanatory, it will be perceived that entomology was only

a remote object in the mind of the writer- The work de-

rive* its grcatefl fhare of intercfl, in our prefent view, from
being one of the firft publications connected with the lludy

of infects printed in Britain. This book, which is in quarto,

was printed at Edinburgh in the year 1622, and bears the

following title : " Hicroglyphica Animalium terreftrium,

volatilium, natatijmm, reptilium, infectorum, vegetivo-

rum, tr.ctallorum, lapidium, &c. qua: in Seripturis Sacris

iuveniuntur et plurioruin aliorum, cum eorum interpreta-

tionibus."

At length our enquiry arrives at that particular period

when the painting of infects was cfteemed fuitable and
worthy of the pencil of the mod fkilful artifts of the age,

the painters retained with magnificent falaries in the courts

of princes, and in the moil polifhed ftates of Europe.
Under the foflering influence of fuch patronage, it ought
not to excite furprife that fome advancement was made in

this branch of the art. For our own part, we are not im-

prefled with any very high opinion of the talents evinced

in depicting thefe pleating objects, at leaft by fome of the

artifts thus employed. With fuch inducements for the ex-

ertion of genius, and with the reward and credit naturally

attached to their productions, they ought certainly to have

fucceeded better. But though the arts derived no very ma-
terial advancement from their attention to this fubject, to the

caufe of fcience their aftiduities were productive of infinite

benefit. The cultivation of exotic plants, which about

that time began to be held in proper eltimation, afforded an

ample field to thofe artiils whofe labours were dedicated to

the talk of pourtraying thefe pleafing objects. Their great

forte prevailed in painting flowers, and though infects offered

fo many charms of attraction, they appear at firlt to have been

only introduced occafionally, and as fecondary objects, to

their pictures. Thefe embellifhmer.ts were attended with

fuccefs in proportion to their fidelity, foice, and truth.

In a ftate of nature thefe lively creatures arc couftantly feen

fporting about the unfolding bloffoms of the vegetable crea-

tion in fearch of their nectareous fuftenance, and their intro-

duction could not fail to infufe a fpirit of ideal animation

into their beft performances. Hence it feems, that infects

were afterwards reprefented in their eompofitions with a

lefs fparing hand ; and, in the courie of time, became with

many artifts the principal, inftcad of fecondary object of

imitation. Thus alio, from cafual obfvrvers, thofe artifts

were progreflively led to a more intimate acquaintance with

thefe creatures, and to an inquiry into their hiftory, the no-

velty of which may be perceived to have amply gratified

their curiolity, and rewarded their application. Their ex-

ample fortunately infpired a congenial tafte among their

patrons, and hence, in the fpace of a few years, a new
and more propitious era feemed to dawn upon the fcience

of infects. The ftudy was by this means promoted, and
rendered an object of attention among the higher orders

connected with the molt enlightened courts of Europe;
as for initance, that of France, the imperial court of Ger-
many, and thofe of the princes of the empire.

An oblervation of the celebrated Juflieu in the beginning
of the laft century is altogether applicable to this invefti-

gation. " The arts and fciences," lavs this writer, " owe
their perfection to circumltances -which may appear the ef-

fect of chance," and the truth of this remark is completely-

verified in this particular initance ; for, it mult be recollected

that the art of embroidery, a mechanical procefs, and which
in our days is fuperfeded by the more dignified production of
the pencil, is that which called forth the talents of the painter

to the delineation of natural objects in the age adverted to.

It was to the improvement of embroidery that his merits were
at firft iubfervient ; or at all events to a peculiar train of cir-

6 » cumflances
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cumftanccs arifing originally from this caufe, that we arc to

afcribe the progrefs made in this branch of the profefiion,

from the clofe of the fixtcenth till tlie middle of the fuc-

cceding century. About the reign of Henry IV. and

Lewis XIII. o( Fiance, embroidery was in the zenith of
fafhion, for the decoration of magnificent furniture, and
drawings of the molt beautiful plants were made exprefsly

for the embroiderer's imitation. The obligation which
botany lies under to this caufe is well known, and that of

entomology during the fame period, if attentively confidered,

will be found no lefs confpicuous.

The painters eminent for their abilities in this line, were
Hoefnagle, Robert, Aubriet, De Bry, Vallet, and Ro-
bin. There were others to whom we fhall advert more par-

ticularly afterwards. In order to demonftrate the benefit

which botany derived from the labours of fuch artilts, it

need only be mentioned, that the celebrated Tournefort

founded and arranged his fydem of plants upon the draw-
ings made by Robert and Aubriet for the royal library of

Fiance. The other artilts alluded to were itill more con-

verfant with the fcience of infefts than the former, and the

labours of their pen have contributed, in unifon with their

pencil, to promote this fpecics of knowledge. Some efpe-

cially were very fuccefsful in this refpeft.

Merian, Admiral, Schwertz, and Goedart, and alfo our

own countryman Albin, were among the number of thofe

moft eminent for their acquaintance with the hiftory of in-

fers ; and, were this lift to be augmented with the names
of other artilts of fomewhat later date, who have likewife

diftiuguiihed themtelves in the fame manner, the refult would
teftify that entomology, like many other branches of natural

hiltory, is greatly indebted for its advancement to this clafs

of authors. It is from the works of the artid, or of thofe who
by their application have rendered themfelves competent to

delineate the objefts they defcribe, that the moft valuable

information has been obtained. The works of Rofel will

fufficiently teftify the truth of this obfervation, but were

any other confirmation neceffary,we would advert to Lyonet
who, though not an artift by profeffion, felt proudly confei-

ous of his fuperiority as a natural'ft, becaufe from per-

feverance he had acquired the talents of an artift. Are they

r.otthe imitative labours of this clafs that furnilh ample ma-
terials for the productions of thofe who are mere defcribers

:

writers, who oftentimes like hornets enter the hives of in-

duftry, and plunder without moleftation?

The work of Hoefnagle, a thin volume in 4to. was pub-

lifhed in 1630, under the title of " Diverfx Infeftorum vo-

latilium icones ad vivum depiftae per D. J. Hoefnagle, typif-

que mandate a Nicolao Joannis Vifcher."

The plates altogether contain figures to the amount of

three hundred and twenty-fix. The execution of thefe ac-

quired the artift no fmall (hare of celebrity, yet it mud be

acknowledged that they are not invariably deferving of ap-

probation ; fome at leaft are very indifferent. Hoefnagle

does not adopt any particular mode of arrangement, and he

contented himfelfwith rcprefenting the infefts in the dates

in which chance prefented them, without always following

them through their progrefiive changes.

Only four years elapfed after this volume of Hoefnagle's

plates were brought forward, before another produftion of

infinitely greater confequence as a work of fcience appeared

in our own capital, namely, the entomological work of

Thomas Moufet. This, as it profeffes to be, is an improve-

ment on the work of Dr. Wotton, begun in the year I ^50,

about five years before his death : it was continued by Con-

rad Gcfner, was afterwards enriched, as it is expreffed by

Thomas Penny, and at length affumed the improved form

in which it was publ idled in 1^34, from the hands of Moufet.
This laft mentioned editor revifed the order of its arrange-

ment, corrected and enlarged the defcriptive matter, and
embellilhed its pages with nearly five hundred wood-cuts,

the greater portion of which, though rudely executed, are

not deftitute of merit. The work is Entitled " Infeftorum
five minimorum animalium theatrum : olim ab Edoardo
Wottono, Conrado Gefnero, Thomaque Pennio inchoa-

tum ; tandem Tho. Moufet Londinatis opera fumptibuf-

que ; maximis concinnatum audtum, perfeftum : et ad vi-

vum exprefiis iconibus fupra quingentis illuftratum." This
author divides his work into two parts, the firft containing

twenty-nine chapter?, the latter forty-two, under which he
refpedtively defcribes the feveral tribes of infefts, known
among the early writers by the names of vefpis, mufcis, pa-

pilionibus, cicindela, blattis, cantharide, buprefti, meloe,

&c. terms familiarized to the Linnaean fcholar, but which
are not always applied by Linnaeus to the particular tribes

of infefts, defignated by thefe names in the work of Mou-
fet and his predeceffors : a fault we truft to fee one day
amended.

Hollar gained confiderable reputation by his iconical

work, " Mufcarum, Scarabeorum Vermiumque variae figurae

et formae omnes primo ad vivum coloribus depiftae et ex col-

leftione Arundeliana," &c. published at Antwerp in the year

1646. The drawings were preferved in the Arundel
cabinet ; the plates are etchings in the ufual ftyle of its

author.

About an hundred and fifty pages of the extenfive work
of J. Jonfton, " Hiitoria Naturalis " is devoted to the fub-

jeftof infefts, which tribes he dillributes into four books,
the firft of which treats on terreftrial infefts provided with
legs and wings, the fecond of terreitrial infefts which have

feet and no wings, the third of the terreftrial apodal order,

and the fourth of aquatic infefts. Thefe are illultrated by
twenty-eight plates engraved on copper by the author, who
was doftor in medicine.

Few authors are condemned with more critical feverity

than Jonfton ; his work is certainly a compilation, and as it

has been ftated, his materials are moftly taken from the works
of Aldrovandus, Moufet, and others. Forfkal denominates

him a perfevering compiler, and at the fame time obferves

that he has not added a iingle remark to what was before

difcovered. Thefe obfeivations appear in the " Amceni-
tates Academieae," in which there is alfo another paper by
Bladh, where we find the fame fentiments repeated. The
opinion thus expreffed is known to have the fanftion of

Linnaeus. This deficiency in the arts, to which he afpired,

is warmly cenfured by Lyonet, who declares his butterflies

to be of unfufferable deformity, and in form, or outline, to

be conftantly alike in all the figures. As an artift, neverthe-

lefs, he had his admirers : if we can place any reliaace on
the truth of his biographers, he was not deftitute of ability.

Moncoyns fays, he faw in the hand of Mr. Platern of Bafil

a fet of drawings executed by him with tolerable accuracy.

And Lefferhimfelf owns that many years ago he was (hewn

others very prettily painted by him on blue paper, in the

poffefllon of a nobleman belonging to the houfchold of one

of the kings of Poland.

Tin- work of Jonfton, which is in folio, and dated 16^7,
was publiflied at Amftrrdam. In the year following, we meet
with an Englifh tranflation of Moufet*3 work, printed by
Topfal, chaplain of iit. Botolph's, in London. Nearly about

the fame time the work of Goedart, a Flemilh painter, made
its appearance in Holland in the language of that country.

The laft mentioned produftion dclerves more explicit men-

tion, for we think its merits have never been very candidly

•ftimated.
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cllimatcd. The engravings are described as of nriferable

execution, and the figures fo indifferent in point of refem-

r.'.incc to t]i».- objects intended, tbat they could only in par-

ticular instances be underftood ; and again, on the contrary,

tlie details are reprefented as fo defective, that unlefa ac-

companied by his valuable plates, they would be ufelcfs.

So much is advanced by his various annotators, and yet with

all thef- imperfections, thofe individuals have oondefcended

at different times to favour the world with trauflatious of his

work, originally written in Dutch, into the Latin, French,

German, and Enghfh ; and with various editions of the

plates alfo. The truth is, that Goedart was a painter ; the

mere defcribers, from unworthy motives, were offended that

be mould prefume to write, while they profeffed to be en-

raptured with his talents in the arts ; and the artifls denied

him praife becaufe they confidcred him as a naturalift, not a

painter. Were this work of Goedart the production of

our days, it would be undeferving of comment ; but let us

confider the period in which it was produced, and abating

our expectation of excellence in thofe times either in the ac-

curacy of obfervation, the hiftory of infects, the flyle of

language, or correctnefs of defijrii ; and we mull ac-

knowledge it in every refpect as a valuable performance.

The beft of his annotators, even the ingenious Lifter, to

whom the original work was certainly under mod obliga-

tion, has committed feveral errors in endeavouring to cor-

rect him.

For the fpace of about twenty years Goedart devoted

great attention to the ftudy of infects. He followed them

through their progrefuve changes with great precifion:

this renders his book more extenfively acceptable, and his

-figures, which have never been furpaficd by his predecef-

fors, are for the mod part fo far correct as to be underltood.

The Dutch edition of Goedart's work being foon fold off,

the firft volume of a Latin tranflation, by Dr. Mey, minifter

of Middleburgh, was brought forward under the title of
* Metamorphofes et Hiftoria Naturalis Iiifeclorum," in

the year 1662 ; and a fecond volume alfo, in the fame

language, tranflated by M. P. Veezaerdt, minifter in Zea-

land, who added theieto fome remarks of bis own. An-
other tranflation of this latter part was afterwards pnblifhed

by Dr. Mey, with a farther addition of notes. Lifter al-

lows thofe annotators no credit fir their labours ; Goedart,

he obferves, left his writings in Dutch ;
" His Latin inter-

preters," fays lie, " have ad.led comments indeed, but

were men wholly ignorant in natural hiftory, and their conv
nients are mere rhapfodies, rnd altogether impertinent to

the explication of any one hiftory of Goedartius." Dr.
Lifter re-arranged and corrected this work, and added at

the fame time many curious obfervations.

A hiftory of animals and minerals, in the courfe of which
the ftibject of infects is noticed at fome length, appeared in

London in 1661, under the title of " ITa^uopvxTci s» .:•;."

The invention of the microfcope opened to the curious a

new opportunity of penetrating into the mvftenes of nature,

and difcriminating with accuracy the 1110ft delicate organs

of the minor tribes of animals, which from their mir.utenefs

hud evaded obfervation before, and among thefethe infect race

alone conftituted fuch a vaft proportion, that we may attri-

bute to this caufe that fpirit and perfeverance with which
the ftudy of thele minute bodies was purfued about this

particular period, and for the fpace of fome years after. The
era of this invention is afcribed to the year 16S0, and al-

though this does not appear to be flriclly accurate, lince

an apparatus correfpoudiag with it was in ufe at the earlier

date of 1618, and that glafies pofiefling the power of en-

larging the appearance of objects very confiderably were

known among the ancients ; yet, upon the whole, it may be

concluded, that what is now underftood by the microfcopical

inftrunient, received fo much improvement afa »ul the time

full mentioned, that, in qualified terms, we muft di I

invention from that period. The difcoverii y the

aflillance of the microfcope within a few years after

time renders it a memorable epoch in the fcience of na

hiftory, and fo far ; to infect.-, it is probably

to the introduction ol this valuable inftrument into g
ufe, that the names of Hooke, Power, Pierre Borel, Bo-
nomo, Antoine Van Leuweuhoek, Joblot, and Hart-

foeker (the latter of whom detected the circulation of the

fluids in infects); and many other inquifitive indiv . .

appear in the lift of entomological phyliologifts, or a;.a-

tomifts.

Tile work of Power is ill quarto, and was printed in 16'+
;

this relates (lightly to infects as objects of microfcopical

inveftigation. Hooke's " Micrographia" appealed the year

after, and treats of infects in the fame view. In the me-
moirs of the French Academy of Sciences in Paris, for

1666, there are fome entomological obfervations by Mv
de la Voye ; and in the fifth volume of the Phitofophical

Tranfaclioiis a paper relating to " infects lodging them-
felvcs in willows," by King and Willughby. J5ut the let-

ters of Lifter, which alfo appeared about the fame time, or

within the courfe of five or fix years after, arc Hill more va-

luable ; among thefe are "letters concerning a fly that is

viviparous, and concerning an infect feeding on he;. bain."
" A confiderable aerompt touching vegetable e.\

.

ceacies;" " Letters about mufk-fcented infects, vegetable

excrefcencies, and ichneumon-worms;" "A Letter con-

taining the projection of the threads of Spiders, and Bees
breeding in cafes made of leaves, a viviparous fly, eVc."

A fmall number of the infects indigenous to Britain is

defcribed by Chriflopher Merret, in his " Pinax rerum na-

turalium Britannicarum," &c. publifhed at London in the

year 1667.

An account of the tarantula engaged the pen of Wol-
ferdas Sanguerdius (a medical profeflbr) about the middle

of this century ; his work, entitled " Tractatus phyficus

de Tarantula," appeared in the year 1 668 ; it is a fmall

duodecimo of feventy pages, and was printed at Lyons.
The general work of an Englifh entomologift, Charleton,

was the fame year publifeed in London, under the title of
" Onomafticon Zoicon, pluriorumque animalium drffe-

rentias et nomina propria pluribus linguis exponens," in

which we have a fyHematic arrangement of infects after

the manner of Aldrovandus. There is a mantifTa of this

work printed in folio in Oxford, in 1677.
Another work on entomology, a treatife profeffedly ele-

mentary, was publifhed at Leipiic, the year after the firft

part of Charleton's work appeared. It is in quarto, and is

entitled " Differtatio de Inlectis in Genere," &c. Jacob
Wolff, profeflbr of medicine at Jena, was the author.

Redi's " Experimenta circa Generationem Infcctorum,'*

for the time in which it appears (1671), is an interelling

little book. Its author combats the doctrine of equivocal

generation, maintained among the ancient philofopher.-.

;

and deduces its fallacy from a variety of experiments and
obfervations of great critical accuracy ; in the courfe of
which he demonftrates that every living creature is produced
from an egg. The fame work contains about thirty figures

of the lice peculiar to particular birds, fuch as the pigeon,

fwan, pie, heron, &c. The fame writer alfo publifhed his

work on the generation of infects in his native language,
" Efperienze in torno alia Generazione degl' Infetti,"

1 688. There are feveral ufehil tracts by Redi on natural

2 hiftory

;
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biftory; but the above-mentioned is that which principally

related totntomol y.

Another curious work, " Experience intorno alia Gene-

raziouc dollc Zanzare," a fmall tra£t of about twenty pages,

and errbelliflicd with one plate, was publifhed in 1679. ^ t

is entirely confined, as the title implies, to the common
gnat (culex pipiens), and is written by Y. P. Sangallo.

A writer, whole celebrity for hi 1 a 11 im,ic*l knowledge
i>f in feels can never be erafed, while the fcience itfelf con-

tinues to be refpe&ed, is the next in order for bur con-

federation : thi: odefatigable Swammerdam. One of

the moft important works of this acute obferver of nature,

his general hiftory of infefts, bears date 1669. We allude

to the firft edition printed at Utrecht, i.i the Dutch lan-

guage, under a Latin title, " Hiftoria Infeftorum Gene-
ral s ; ofte algemeenver handeling van de bloedeloofe Dier-

kens." Of this work it has been well obferved by a Ger-
man critic, that it hr.s no ether fault than that of being

written in a language not generally known. Tl " work, in

this original (late, is in the quarto form, comprising rather

more than two hundred pages, and is illuftrated by figures

contained in thirteen copper-plate engravings.

Some Tears palled away before the excellence of this

work, the admiration of the learned in later times, was in

any manner acknowledged ; and the fate of Swammerdam,
a man who, in the generafity of his mind, had exhausted the

greater portion of his life in the completion of a work, fo

wifely calculated to enlarge the boundaries of human know-
ledge, affords another and very ftriking inftance of genuine

worth negleCted :—another example of that culpable Spirit

of ingratitude which living merit lo rarely fails to experience,

in reward for the moft fplendid fervices their talents confer

upon an illiberal world !—Chilling thought ! that gloomy
reflection which oftentimes fuppreffes the bright, the en-

viable, but too fatal exertions of genius, and flirouds the

mind in apathy and indifference ! No fooner was the death

of Swammerdam announced, than his merits were disco-

vered ; and an anonymous tranflator rendered his hook into

French. Almoft immediately after, another appeared in

Latin ; and after fome time, another in Englifli : all which

contributed, but too late, to the author's fame. He died

in 16R0. The firft French tranflation is dated 1682, and,

like the original, is in quarto, and embellifhed with plates.

The Latin tranflation correfponds with the two preceding,

except that Hennius, in a fecond edition of the Latin

copies, enlarged one chapter which treats on the analogy

between infedts and otiier animals and plants. The firft

Latin edition, " Hiftoria Generalis InfeCtorum, Latinam
fecit H. C. Henninus," was printed at Lyons in 1685 ;

the augmented copy in 1693, at Utrecht. The Englifli

tranflation is by '1 homas Flloyd, and is printed with the

edition of the " Biblia Naturx," in our own language,

published in London, in 1758.

The latter work of Swammerdam was introduced to the

public under very extraordinary circumilances. Such was

the ill fuccefs of his former writings, that the " Biblia Na-
turse," after being prepared in matiufcript for prefs, was

left unpublifhed. No bookfell r would venture to print it

at his own rifk ; and the means of Swammerdam were in-

adequate to its production. At the death of the writer,

M. Thevepot, Ills friend, became poffeffed of his paper.,

and with the copy of this among the reft. "With him they

lined fome time, and then pafled into the hands of I)'i

Y ney, an able anatomift, who enriched his own cabinet

with the manufcript of this work. With him it lay buried,

till the zealous and illuflrious Bo thenr;

and lie wr.s no fooner poAcHcd of ii than he haftencd to

Vol. XIII.

communicate tluu treafufe to the world, and it was actnrd-

ingly put to prefs in 173d. lie included in this publica-

tion the former works of the author, and pubhlhed

whole unde; the title of " Biblia Nature, five Hiftpria I -

I Turn Belgice, cum Vcrlionc Latina H. 1>. Gaubii, et

Vita Audtoris per H. Boerhaave." This work \; i:i 1

the firft volume, confilling of live hundred and fifty pagi ,

appeared in 1737 ; and the fecond volume, of much gn
bulk, and with many plaits, in the year following.

The fyftem propofed by the author of this work, fol tl

arrangement of infefts, differs i'o materially from that given

by any preceding author, that we cannot avoid colifidering

it immediately rcle-vant to our prefent iubj'Ct. The gene,

ral or principal claffes into which infir<.s are divided in bis

fyftem amount to four; and the charadb rs of thefe relate

to the metamorphofes the infects undergo, rather than to

their appearance in the perfect It ate, the firft clafs ex"-

cepted.

The firft of thefe four claffes comprehends thofe SubjeCt to

no change of form, tut which quit the egg in the fame flate

and appearance they are to retain during life. This clals

includes fpiders, onifci, S:c. ; and muft be therefore under-

ltood as admitting of an increafe in bulk, though not uader-

going any change in form.

The fecond clafs includes thofe which, after leaving the

egg, appear under the form of an infect without wings, the

other members formed : in which {late it eats and grows, til',

having pafled into the fecond or nymph ftate, it iffues from
thence with wings, and is in a condition capable of propa-

gating its kind. The locufts and dragon-flies are included

by its author in this clafs.

In the third clafs, the animal, after having iffued from
the egg, where it remained in a difguifed ftate, and with-

out food, appears under that of an infeft which eats and
grows, while the members of the animal into which it is to

be converted are formed under the fkin, and which it at lalt

quits, and becomes a nymph or chryfalis (of the dormant
kind). This clafs includes moths and hutterflies, &c.
The fourth clafs confitts of thofe which, having arrived

at the nymph ftate, like thofe before mentioned, do not di«

veft themfeives of the fkin, in order to enter into that ftate,

but affume the form of the nymph under its fkin, where it

continues (hut up, till, quitting two fkins at once, it comes
forth in the perfedt ftate. The infedtsof this clafs, accord-

ing to its writer, are exemplified in the ichneumon.
There are fome few fmall trafts publifhed by this author

during his life, neither of which is of material confeqie 1 ,

except that on the natural hiftory and anatomy of the epl

mcra horaria, " Epbemeri Vita, of afbeeldingh van 's

menfehen leven, vertoont in de Hiftorie van bet uligent

ende een-daghlcvcnt Haft of Oever-aas,'' n work in oftav ),

printed at Amfterdam in 1675. Immediately after the

author's deceafe, namely in 1681, there were no lefs than

two tranflations of this work ; one in quarto, in Englifli,

and printed at London ; the other by M. Theven»t, at

Paris.

No work materially important on the Subject of entomo-
logy appeared after the firft edition of the work ofSwammer-
dam, till the years 167S and 1679, in which Lifter publifhed

Ins valuable hiftory of Englifli fpiders, and Madame Men in

her cxtenfive woik on the metamorphofes of lepidopterous
infeefs. In the interval between there were teveral publica-

tions, which, though not of the moft valuable kind, are

fufficiently tn.terefting to claim remark. Claude lYrraiilt.

one of the ableft writers on exotic infecls of his age, and
authoi of [i laperjiih tbe Memoirs of the French Aea-
demy, produced a work it Paris, in 1671, which

G g
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treats on infects, under tlie title of " Memoirs pourfcrvir a

l'Hiftoire naturelle dea Animaux }" and to this fome addi-

tions were made in ifijfi. The work of Ferrand of N
alfo relates to infects, among other animals; and this ap-

peared in 1672. '1 fubmittcd his

" Infedta cum nwe delapfaj" and at Franckfort

on the Main, D. \\ - Mollerus brought

ditatio de Infectis q.ubiiidain Hungaricis prodigiofis anna

proxime prseterito, ex nsre una cut. nive in a . . •

')-,"

an ufeful treatife of 12c pages, with two wood cuts. In

1675) George Berelio printed at Upfal his elementary

tract, Ttel The fame year alfo, Samuel B01

publilhcd his " Hierozoicon, live bipsrtttum ' VnU
mahbus fanctz Scripture." Muller, in 16-0, gave an ora-

. ry paper on tlie tarantula fpider, " Diflertatio de Ta-
rantula ;" and Hermannus Grube, a curious little octavo

volume on the fame fubject, •' De Tarantula, et vi Mulic '8

in ejus curatione, conjectural phyfico-medicae.

Dr. Lifter diftinguifhed himfelf in the annals of entoh 0-

logy about this period. Previous to the publication of his

"' Hiltoria Animalium Angli.c Tractatus de Aran. ."

feveral papers by this author appeared in the Philofophical

Tranfaftions, the principal of which relate to this tribe of

creatures ; fuch as his oblervations on the darting of fpiders,

in the fourth and fifth volume ; his paper entitled, " Some
Inquiries concerning Spiders ;" and his " Tabulae com-
pendiaria? Araneorum Anglic," in the fixth volume. Lif-

ter's work on fpiders, before mentioned, relates chiefly to

thofe indigenous in England, and are arranged and designated

by concife fpecific characters with much fcience, corre-

fponding with that adopted afterwards by Linnauis. This

is in quarto, and was printed at London in 1678 ; the ap-

pendix, " De Araneis addenda et cmendanda," &c: in

168 1. There is a tranflation of this'work in the Gei

language, by F. W. H. Martini, printed in 1778.

We are in poffeffion of the firft tranflation of the works

of Goedart by Lifter, a book printed at York in 1682,

under the following title, " Johannes Godartius of infects,

done into F.nglifii and methodized, with the addition of

notes ; the figures etched upon copper by Mr. F. PI." The
name of Lifter does not appear; but the initials at the clofe

of the addrefs to the reader are M. L. ; and in our copy,

the letter L is rendered Lifter, in the hand-writing of an

entomological collector well known in the earlier part of the

laft century. The latter circumrtar.ee, though not appa-

rently of much moment, is related becaufe the fact might

admit of doubt, the work being anonymous, and perhaps

forgotten. The impreffion confifted, as the preface ac-

quaints us, but of 150 copies, which were intended only

for the curious ; and in the courfe of nearly 130 year;, it

may be naturally concluded many of thefe muft have been

loft. The notes in this book are very copious. In 1685,

an edition of Goedart by Lifter appeared in Latin. The
tranflator in this, as in the former work, diftributes the

materials of Goedart's performances into a r.ew form of ar-

rangement, the merits of which are too obvious not to be

confidered as an improvement on the original production.

He divides them altogether into ten fedtions ; for they are

not ftrictly, in every inftance, what we might denominate

orders ; in fome they certainly are. The firft, fecond, and

third fedlions are of the lepidoptera kind, and very clearly

difcriminate the papiliones from the moth tribe.

The 1 ft includes thofe with erect wings ; thefe are the

butterflies which- fly by day, and the chryfalids of which
are angular.

2d. Moths with the wings placed horizontally, and
which proceed from the caterpillars called geometry by

Goedart, becaufe of their gait, which is like that of a mea.
of land.

jd. Moths with deflected wings, or thofe with hanging
wings fitting clofer to the body than in either of the two

I

4th. Libelluke, or dragon flies.

5th.

6th. Bee!

7th. Grafshoppers.

8th. Dij terous fl

c/th. M ilepedes.

jrs of his life, as he expreffes it,

" daily CO ;" and from the courfe of

his ohrferva he was well acquainted w

his fabject. Lifter is rtei to concede this

neither allow; him credit as a naturalifl or a writer,

ait!.- '

s his excellent fkill in limnii .

. : 1 a ftyle of affected fupcri'

becoming, nor ftrictly true ; and
fpirit of fome more mo-

licj fmiiing at the comparifon.
" Goedart,'" I after forty years attention, feems

to have made liitle advancement in his fkill in the nature of

infects : he feems rather to have diverted himfelf with them,

than to have given himfelf any trouble to underftand them ;

and I find him every where very juft,

and true in his obfervi : 01 , but in many places very fhort,

and hardly intelligible." Our Englifh annotator gained no

reputation on tliL- continent for thefe general remarks, al.

;h the merit of li!-; notes relating to the metamorphofes

of infects was acknowledged ; the works of Goedart ftill

maintained their credit.

Maria Sybilla Merian, vel Graffinn, the wife of John
Andrew Graffinn, -au- a native of Franckfort on the Main,
and early in life imbibed a tafte for the ftudy of infects,

d at times in painting thefe pleafing ob-

jects as embelhfhments to her flower-pieces. The talk of
painting infects was performed by this fair artiil with no

very faftiduous fhare of accuracy. In point of drawing (he

rarely excels; and her productions, though fplendid me-
morials of her talents, and the great encouragement (he ob-
tained, are marked by a peculiar exuberance of ftyle incom-

patible w it'a any faithful rcfemblance of nature. Her firft

work was publifhed in 1679, and relates to European in-

fects, chief.y thofe of the lepidopterous order, with their

changes, and is entitled " Der Raupen wunderbare ver-

wandeler.g, und fonderbare blumen-nahrung :" another

part appeared in 1683. Thefe were publifhed at Nurem-
berg. In 1 7 18, another work by the fame authored
publifhed at Amfterdam, called " Erucarum ortus, Ali-

mentum et Paradoxa Metamorphofis." After this we have

an hiitorv of the European infects, rendered from the Dutch
text of Madame Merian into French, with an augmentation
of the defcription of the plants by J. Manet, a work
printed in folio at Amfterdam, in 1 730. But the beft of
all her publications came out at the Hague in 1726, in a

folio of fuperior fize, with the title •* De Generatione et

Metaniorphofibus Infectcrum Surinamenlium," &c. ; the

materials for which were collected by herfelf, or under her

own infpection in Surinam. This lady had made a voyage
from Holland to South America in 1699, for the avowed
purpofe of forming a collection of natural curiofities for this

work, and was occupied at Surinam during the fpace of
two years in taking drawings and defcriptions of various

objects for this purpofe. This work is not entirely devoted

V) entomology, as, befides infects, it contains a mifcel-

laneous
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Jineous affemblage of toad-, lizards, f.-rpents, and other

reptili s, and likewif a pi Lt) n mbsr of plants.

In the Philofophical i are to bo found fome

o : concerning nade in Virginia in 1680,

i remark:. by J. Petivcr. Hoppio, in 1682, publifhed

at Jena a diflertation on the gryllus migratorius. Two
years after, anotl r final] iii.-: appeared alfo at Jena, a

paper on ants, " Rcfpublica Fori carum," by A. Schmidt.

The fifteenth volume of the Philofophical Tranfactions

affords an account oi the " Connough-wprm," by Win,

Molyneux,*, paper afterwards tranilated into Latin, and in-

serted in one o! the continental journals under the title of

" Obfervatio de Infecto Hibernico vocato Connough-worm."
e few entomological obfervations of a mifcellaneous na-

ture, est rafted from the manulcript hiftory of Pembroke-
.fhire by George Owen of Henllys, lord of Renames, oc-

.curs in the eighteenth volume of the fame Tranfactions.

The original MS. of this hiftory we have feen in the Britifh

Mufeum. Befides the above, the Tranfactions about the

fame time contain feveral inierefting papers relative to in-

fects ; as Allen's account of the gall-bee, and the death-

watch, in vol. :o. " A Letter concerning an Infect com-

monly called the Death-watch," vol. 22. which refpeeis

both ptinus pulfator, and hemerobius pulfatorius, written

by William Durham ; and alio a fupplement to an account

of pediculus pulfatorius or dcath-\yatch, in vol. 24.

But, in point of priority, we ought previoufly to have

mentioned the earlier works of Leeuwenhoek, a writer

whofe altonifliing affiduitv, aided by means of powerful

tnicrofcopes, has contributed more than any other man, ex-

cept Swammerdam, to diiclofe to our view the wonders of

the invifible creation, in the Iphere of which the minima of

the infect lace become of the firft confideration. One of

the firft papers of this intelligent ohferver appears in the

eighth volume of the Philofophical Tranfactions, and is en-

titled " A Specimen of fome Obfervations made by a Mi-
crofcope contrived by M. Leeuwenhoek." His communi-
cations to the world after this became numerous ; and, as

the object of his purfuit was of a nature to Simulate a fpirit

of inveftigation, it could fcarcely at the fame time fail to

excite controverfy. It led, therefore, to the production of

many papers by different writers, all which tended, in fome

degree, to the further elucidation rtf the fubjecl. As thefe,

however, are only in part connected with entomology, it

would be fruitlefs for us to follow, through the varied

branches of difcuflion, and to felect thofe particular paffages

which relate to our prefent inquiry ; for thefe we refer the

curious reader to Tranfaftions of the Royal Society, from

the eighth to the thirty-fecond volume ; and to various pub-

lications printed at Leyden and Delft in 1086, 160,3, 16^7,

1704, &c. Among the principal works of Leeuwenhoek,
are " Anatomia, feu interiora rerum, cum animatarum turn

inanimatarnm (lie) ope et bcnclicio exquilitiflimorum micro-

fcopiorum dettCta," 1687 ;
" Arcana naturae detecta,"

;; and " Opera omnia," 1722; an Englifh edition

the felect works of this author was undertaken in Lao-
111 1798.

Geyerus, in 1687, was author of a medical tract in quarto

printed at Leipfic and Frankfort, called " Tractatus phy-

fico-medicus de cantharidibus," and which, as the title im-

plies, relates to the medicinal properties of thofe well known
is, the cantharides. Bononiud, in the fame year, puh-
1 a liter at Florence, in which he enters on an cxtcuiivc

1

, obi ionfl ')ii many infects, with the micro-

1
, and la; , claim to feveral difcowrics. And J. F.

1 c.del, Von Ach, canon of the order of the Holy
I. .It, produced hi: " Micrographia nova" at Nurcn.'.

alfo at this time ; a quarto volume of flxty-four pages,

fome of which are dedicated to his microfcopical obferva.

tions on infects.

The work of Stephen Blankaart of Amflerdam made its

appearance in 16.8. Its author, a Dutch phyfician, was an

alfiduous collector, and in this inftance produced a work,
the plates of which have been as much admired for the.

beauty of their execution as the work in other refpedts

has been condemned. Frifch, and after him Lyouet, con-

fider it as an indifferent production. It relates chiefly to

the larva of different infects, as the caterpillars of feventeea

lepidopterous infects, twelve maggots of (lies, and a few other

infects, amounting altogether to forty-feven fubjects. The
title is, " Schou Berg der Rupfen, Wormer, Maden en

vliegende Dierkcns daar uit voort-kommende." The paper

of John de Mural to, and alfo that of C. Mentzelius, re-

lating to different infects, appeared about this period ; and
the work of John Cyprien, " Hiftoria: Animalium," was
alfo printed in 1688 ; it was publifhed at Frankfort, and
relates to infects among other animals. A fmall tract,

an orationary paper of eight pages, with a tingle plate, en-

titled " Chymiea Formie.u u;ii," is from the pen ofprofeffor

Sperling it] 1689. Kpenig'a " Regnum Animale," &c.
printed in 1690 ; Bilberg's " Locuftse," a diflertation,

printed at Upfal in 1690; and " Hilloria Vermium" by
Jimgius, printed at Hamburgh in 109.1, are all interefting-

,

and a paper by Sedileau, publilhed in 1692 in the Memoirs
of the French Academy, is rather curious ; this latter is de-

nominated " Obfervations fur Porigine d'un efpece de Pa-
pillon," and the i-nfect treated upon is bombyx pavonia

y major. The prodigious ravages occalioned by the
fwarms of locuits which, in the month of Auguft 169},
over-ran Germany, and extended their fcattered legions

throughout the reft of Europe, cvqii to the borders of the

moil northern countries, were an event of fuch an afflicting

nature, that it could not fail to engage the obfervations of
many writers, in the number of which we meet with the

names of fome naturalifts of ability, whofe differtatians on
this occafion are acceptable. Treunero, Hebenftreit,

Woollenhaupt, Crellius, Kirkmajor, and Ludolfus, wrote at

this time on the fubject, relating the particulars of their ap-

pearance, thedevaftations committed, and the moll effectual

means of deftroying them. The fpecies was the common
migratory kind, gryllus migratorius. Thefe tracts were
generally trilling in point of lize, that of Hebenftreit, how-
ever, " De Locuflis immenfo agmine actum uoftrum implen-

tibus, et quid portendere putentur," confills of 65 pages
and one plate, and that of Ludolphus, entitled " Differtatio

de Locuflis, anno prseterito immenfa copia in Gcrmania
vifis, cum diatriba, qua fententia autoris de Cp^t defen-

ditur," is a folio of eighty-eight pages, and embellifhed
with figures.

Albino publifhed a fmall tract on the cantharides in 1694.
and the following year " Jacobi Pctiveri Mufaeum," a fmall

octavo, was publifhed in London. Thefe, with the ele-

mentary work of Jacobams, "Differtatio de vermibus el

infectis," and that of Baglivua, printed at Rome in 1696, on
the rfh els of the bite of the tarantula, and a paper of Hom-
berg on the libellula virgo in the Memoirs of the French
Academy for 1699, appear to be the only publications de-

fervingoi mention till- the commencement ol the eighteenth
century.

The earlier part,of tne eighteenth century forms an era

in which the (cience of entomology was cultivated with
the happiefl fudcefs. It is with fome pride alfo, we ob-
ferve, that evefi in the comparatively improved date to
which the fcience had flien attained, it derived no incon-

G g z fiierable
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fidcrablc advancement through the labours of our own
countrymen. The works of Ray and Lifter, with thofe

of Petiver in England, and thofe of the indefatigable R
mur in France, contributed effentially to this purpofe,

to the prefeat day ferve in fome mealure to maintain the

reputation of fcience. The works of thofe authors were
iucceeded within the fir II fifty or fixty years by other works
of higli conlidcration, as will be found hereafter. In the

interval of time thatelapfcd between the publications of thofe

more extenfive and valuable works, others of lefs import-

ance, but which yet deferve mention, made their appear-

ance ; as, for in (lance, in 1701 the fmall, but curious differ-

tation of Heucherus, called " Araneum homini perniciofum

et falutarem ;" the little treatife by Vallerio of Upfal on the

tarantula, publifhed the year after; the entomological part

of the work of G. B Rumphius, in 1705, and that of

Ruilch, " Tlieatrum uuivcrfale omnium animalium," pub-
lilhed in 1710— 1718. Henninger produced a fmall medi-

cal tract relating to millepedes, in 1711. Wedelio on an

old fubject, the utility of the cantharides, in the Materia

Medica, at Jena, in 1717 ; and Whitaker, the year follow-

ing, on the fame infect : the remarks of J. Pontedera, " De
Cicada," &c. annexed to his botanical work ; and two
tracts by I.aurentius Robcrg, medical profeffor at Upfal,
" Formicarum Natura," and " Libella infecta."

It was in the year 1 702 that Petiver produced the firft

decade of his " Gazophylacium naturae et artis," the pub-
lication of which was carried on progrefllvely till for about

ten years after, during which period the work was extended

to ten decades, each containing plates exclufive of the
" claflical and topical catalogues." This work relates to

infects among other animals, plants, and foffils. About
twelve months before the author's death, which happened
in 17 1 8, there was, honvever, another work printed by him
under the title of " Papilionum Britannise Icones," &c.

and which, as the title expreffes, relates to the Engliih but-

terflies, and is entirely confined to entomology.

A work by Ray, appropriated to this branch of fcience,

was publilhed in 1705, under the title of " Methodus In-

fectorum, feu in methodum aliqualem digefta," and which
can be confidered only as the introduction or prelude to

the great work, " Hiitoria Infectorum," which the world

received in 17 10, through the care of Dr. Derham; for

Rayr did not live to fee it publilhed.

This celebrated naturalift divides all infects into two
principal dalles, thofe which undergo transformation in

their form, and fuch as do not pafs through any tranforma-

tion after being produced in the firft inftance. Each of the

two principal clafies are fub-divided into feveral orders,

which are varioufly characterized, as by the number of the

feet, or by being deftituteofthofelimbs. Some are determined

by the habitation of the infects ; by the fize,or conforma-

tion of various parts of the body; by the odour they emit

;

the form of the caterpillars, and various other peculiarities.

This arrangement is in part conformable with the writer

preceding ; the intranfmutablia, or order of thofe which do

not pafs through any metamorphofes, is due to Wiliughby
;

and the three orders of changeable infect,s correfpond with

the 12th, 13th, and 14th orders of Swammerdam's clafiifi-

cation. His clafs of changeable infects is divided into feve-

ral families, as vaginipenues, from having the wings covered

with a fneath, papiliones, quadripennes, bipennes, &c.
There is an appendix to this work by Lifter, *• Appendix
de Scarabaris Britannicis," &c. Ray, like many other

writers, includes certain tribes of the vermes with infects,

from which they are feparated by Linnaeus; it is poffible

that Ray might conceive what has been fince proved by in-

dubitable authority, that fomc few, at leaft, of the fuppofej
vermes are no other than the larva of infects.

The work of Albin, for the time in which it was exe-
cuted, was conlidcred as an elegant publication; it is in one
volume quarto, containing one hundred copper plates, with
a brief defcription of the objects reprcfentcd in each, and was
originally fold at four guineas a copy, a great price in thofe

times, being publilhed in the year 1720. If we miftake
not, another edition is dated a lew years later ; there is cer-

tainly one printed with notes and obfervations by Dr.
Derham, in 1 749. Albin was author of a work on Engliih

-

fpiderf , in which the lice of feveral animals and birds are

reprefented from the plates of Redi.

At the fame time that Albin was engag'd in the prepa-

ration of the above-mentioned work in England, J. L.
Frifch, rector of the Royal Academy at Berlin, was occu-
pied on his hiftory of the infects of Germany, " Befchrci-

bung von Infecten in Deufchland," the firfl: part of which
appeared in 1720; the whole work confills of thirteen

parts, and each part is embellifhed with three plates.

Copies of this work have been printed fince that time ; the

lateft we have feen bears date 1 766.

Valifinieri, in his work, entitled " Efperienze et Offerva-

zioni intomo agli infetti," publifhed in 1730, diilributes all

infects into four claffes, according to the different places in

which they are found. The firfl: comprehends thofe infects

which live on plants ; the fecond, fuch as live in water and
other fluids; the third, thofe that live in the earth, or among
ftony fubftances ; and the fourth, thofe which fublilt on the

other animals, or in their bodies.

Reaumur produced the firft volume of his " Memoirs
pour fervir a l'Hifloire des Infectes," at Paris, in the year

1734. The five fucceeding vokimes appeared between that

time and 1742. This voluminous work contains fome thou-
far.d pages, and nearly two hundred plates ; and is one of
the belt productions on the fubject that has been fubmitted
to the world. There are two editions of this work, one
publifhed in Paris by its author, in quarto fize ; the other
is in octavo, a pirated concern by the Dutch bookfellers.

After the works of Ray, Lifter, and Petiver, the intelli-

gent entomologifts ofour own country, in the commencement
of this century, the name of Bradley ought perhaps to have
been introduced. His publication, " A Philofophical Ac-
count of the Works of Nature," which was printed in

London fo early as the year 172 1, contains a brief ac-
count of infects. This author, though a profeffor of bo-
tany i;i or.e of the univerfities, feems not to have been pof-
feffed of any very extenfive or accurate information on this

fubject of entomology ; his work at leaft abounds in the
marvellous, but was, perhaps, for this very reafen, more
likely in his time to have been perufed with pleafure by the
common reader. As a popular work, it was not in ether
refpects without its advantages. The works of Reaumur in

France contributed materially to facilitate the ftudy of en-
tomology on the continent. And about the fame time that
he was engaged in this field of enquiry, feveral tracts and
papers made their appearance from other individuals. In
the memoirs of the French Academy for 1 731, there is one
entitled " Experiences furies Scorpions," by Maupertuis;
and in 1734, fome others by Trew, as - Infectorum quo-
dam genere," " Deduabus Erucis,"and " Peculiare quod-
dam Quercusexcrefcentiarumgenui,,"all which are inferted

in the " Commerc. Literar." of Nuremberg. Thefe papers
immediately preceded the publication of the firft entomo-
logical work which the celebrated Linnaeus produced to the
world.

The principal writings of Linnseus on this branch of na-

7 tural
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tnral faience arc to be found in his dcfervedly efteemed pro-

duct ion the " Syftema Naturae, five regna tria naturae fyfte-

matice propofita per dalles, ordines, genera, et fpecies;"

thefirft edition of which is in folio, and was publilhed in

173 j. Linnaeus in this work distributes infects into four

orders, according to the number and form or nature of their

wings, under the feveral names of coleoptera, angioptera,

hemiptera, andaptera. The fir (I order contains thole iniccrts

which have covered wings; the fecond thofe with naked

wings, as butter-flies, dragon-flies, ephemerae, &c. In the

third, he enumerates crickets, locufts, bugs, &c. ; and in

the fourth, thole which have limbs, but no wings, as the

fpider, lobfter, &c. Befides thefe four orders, tliis primary-

arrangement of infects comprehends three other orders of

animals, referred lince to the vermes chifs, but which, at the

period of the fir ft publication of the " Syftema," Linnaeus

confidered to be genuine iniedts. The fii It of thefe includes

all creeping " infects" whole body is naked and deltitute of

limbs, as the earth-worm and the leech : the fecond, both

land and fea-fhell animals ; and the third, thofe furnilhed

with limbs, as the echinus, afterias, &c.
Linnaeus by no means deviated from the received opinion

of his time, in placing the firll and third of thefe laft men-
tioned tribes of animals with infects, Thefe bodies were

confidered as appertaining to the infect race by moll of his

immediate pi edeceffors, and by fome naturalifts in earlier

times. In a fublequent edition of the Linnaean work, thefe

orders are feparated, and the latter conflituted into a dittinct

clafs after the manner of Ariftotle, who points out the na-

tural obvious difference which prevails between thefe two
orders of animals with fo much clearnefs, that we are not

without fome furprize his example was overlooked by
Linnaeus in the fir ft inllance. Linnaeus, according to this

plan, in his later works, feparates the echini, &c. under the

denomination of vermes. The infects alone were then ex-

tended by him from four to feven orders. This is the ar-

rangement which his clafs " Infecta" finally affumed in

the edition of 1767, and which is ftill adopted by the ad-

mirers of Linnaeus. The following are the definitions of

the feveral orders eftabli filed bv this eminent naturalift.

Coleoptera, fuch as have crultaceous elytra, or (hells, which

fhut together, and form a longitudinal future down the

back of the infect, as in the chafer-beetle. In molt infects

of this clafs, the elytra cover the abdomen entirely, in others

but partially, as in the ear-wig, &c. The word is derived

from xoXio;-, ajbeatb, and irltpoy, a iving.

Hemiptera, which have their upper wings moft commonly
half crullaceous, and half membranaceous, not divided by
a longitudinal future, but incumbent on each other; as in

the water fcorpion and grafshopper. From rqnau, half,

and ttIe^gv, a •wing.

Lrpidoptera, having four wings covered with fine fcales in

the form of powder or meal ; as in the butterfly and moth,

from >.m);, a fcale, and 7rliciv, a iv'mg.

Neuroptera. In this order the wings are membranaceous,

tranfparent, and naked, and are generally reticulated with

veins or nerves ; the tail is without a (ting, as in the libel-

luJa or dragon-fly. The term is derived from iwgov, a nerve,

and Ti-fiv, a -win:;.

Hyncnoplera, have four membranaceous wings, and the

tail furnifhed with a fling for various purpofes, as in the

wafp, ichneumon, &c. From ypw, a membrane, orpellicle,

and v'up's., a wing.

Diptcra, with two wings only, and poifers as in the houfc-

fly ; from Hu, two, and nAt^o-i, a meg.
Aptera, have no wings ; as the fpider, &c. from «, with'

*ut, und x'l-fjt, a iving.

The great pcrfpicuity of the Linnrean fyftem of entomo-
logy arofe from its author having made choice of the moft
obvious characters which infects afford for the leading dif-

tindtions of his orders, fuch for inllance as the number, tex-
ture, and polition or folds of the wings, or the abfence of
thefe parts; and in the couitruction of the genera, the like

attention being devoted to the form of the head, thorax, and
wings; and in particular to the ftrufture of the antennae:
thefe latter being conspicuous in moft infects, and fo infi-

nitely varied in their appearance as to coullitute in general
a permanent definition. That there are other characters

v

which, in the opinion of later entomologifts, are better adapt-
ed to the purpofe of claffification the reader mull be aware,
but thefe, although really preferable in fome refpecls, are

perhaps too minute to become always ufeful. The ftruc-

ture of the various parts of the mouth, the character on
which the Fabrician fyilem is founded, however definitive,

and therefore excellent, requires that degree of attentive fcru-

tiny in their examination, which is rarely bellowed by the or-

dinary obferver of nature; and which cannot for this reafou

be fo well calculated for the general purpofe of difcrimi-

nating the families of infects, as thofe which are at once
too obvious to be miftaken.

The iimplicity of the arrangement adopted by Linnaeus,
the celebrity of his name, and the princely patronage under
which he wrote, confpircd with other favourable circum-
llancesto render this fcience more univerfally cultivated, ad-
mired, and refpedled about his time, than it had probably
been at any former period. The credit due to this naturalift

for his labours in entomology is great. This we allow, but,
let us alio remember, that he is not alone entitled to our
commendation for the arrangement propofed in his work.
We mull in candour acknowledge the merits of many among
his predeceffors, who wrote under circumftances of lefs en-
couragement, and have neverthelefs excelled in this fcience:

men to whom the writings of Linnaeus Hand in a very high
degree indebted, and without the aid of which it is impof-
hble to imagine the fyilem, which now commands our admi-
ration, could have been produced, at lead in its prefent
Hate of purity.

From the various entomological works extant before the
time of Linnaeus, it may be collected that the hiftory of
thefe creatures was deeply inveiligated prior to the appear-
ance of his writings; and even that fyftem itfelf, the pro-
minent feature of his labours, from progreffive advancement,
had gradually attained to a (late of conliderable perfection.
In the works of Ariftotle and Pliny, in thofe of Agricola,
Aldrovandus, Frenzjus, Moufet, Swammerdam, Ray, Wil-
lughby, Lifter, Vallifnieri, and various others whofe names
have been already repeated, we diltinctly perceive, with fome
occaiional variation, the outline of the fuperftrudture railed

in the " Syftema Naturae."

Thefe valuable fources of information furnifhed him with
abundant materials, from which he felected with profound
judgment, and interwove with ability, induftry, and fuccefs.

Linnaeus was in this refpeel commendable ; he did not fuffer

his mind to be lwervcd on this occafion from any ambitious
or innovating motives ; and fo far as he deemed it confident
with his plan, he appears to have adhered to the examples
of his predeceffors. The characters of his ordines are to be
found in feveral earlier publications than his own, and fo

likewife are moll of his genera, and the far greater number
of his fpecies. But tliefc he remoulded throughout with
fomtich (kill, that this " Syftema" conftitutes the central

point in which the fcattered rays of natural fcience are con-
centrated with more precilion than they really appear in the
original authors, to whofv induftry he Hands indebted. It

was

I
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was in the concife and very exprcffive ftyle which Lionxus
adopts in all his works, and which was almolt peculiar to

hjmfelf, that he excelled.

Our limits arc inadequate to the fair difcuffion of this

important fubjedt ; and of this we feel fo deeply fenfible,

that for the prefent we fhatl wave all further comment, rc-

ferving to ourfelves a future opportunity for i upon

a more extenfive view of the merits at the Linnzan fyftem,

as con traded with thole of other authors who have appeared

fince his time, and which have obtained the fanction of

public approval.

After the lirlt edition of the " Syftema Nature," Lin-

ntcus wrote feveral papers on thr fubjeft of entomology
;

fome of whicli are printed in the Tran factions of the Royal
Society of Upfal. One of the earlieit of thefe appeared in

1739, under the title of " Om Renarus Bromfkulor i Lap-
land ;" and another dated Stockholm, in the fame year,

" Tal om Markwardighter oti Infefterne." In i~46, we
find a paper, jointly the production of Limnrus and De-
geer, relative to the lantern-fly of China (fulgora cande-

leria) ; and about the fame time, his " Fauna Suecica," an

enlarged and improved edition of which was publiihed in

1761. That elegant infect, panorpa coa, a fcarce fpecies

at that period, forms the fubjeft of a fmall Linnzan paper

in 1747. His differtations " Miracula Infectorum," and
" Noxa Infectorum," bear the fame date, 1752 : they were

both printed at Upfal, and poffefs merit : the latter is in

particular valuable, from the object in the contemplation of

the writer. Six yeais after this lie produced a diflertation,

called " Pandora Infeclorum;" the year after, a paper on

the coccus ; and in 1761, his " Fuiidamer.ta Eutomologije,"

a book in thofe davs of confiderable value as an elementary

work, or introduction to this (tudy. There is a traniLtion

of the tract by W. Curtis, printed at London in 1772.
His lalt entomological paper is upon the genus ptiufus, a

curious coleopterous tribe, dilliuguifhed by the compara-
tively enormous magnitude of the antenna;.

The work of L'Admiral, entitled " Naawkeurige Waar-
neemingen van Geitaltverwiffclcrde gekorwene Dicrtjes,"

appeared in 1740 at Amfterdam. It is in folio, and con-

tains a feries of elaborately finifhed etchings, which, though
engraven in a difiimilar ftyle, have fomewhat the air of

Merian's work on the infects of Surinam, or as is diitinctly

copied in the Aurelian of Mofes Harris. The work of

L'Admiral is confined to the European infects, of which
ft comprehends about fifty fpecies of the larger kinds, and

thofe principally of the lepidopterous tribe. Thcfe are re-

prcfenteu in a heavy, though not unpleaiir.g, and often very

beautiful manner, in various attitudes, with large branches

of the different kinds of plants on which they feed ; and in

molt inftances, the perfect infect is accompanied on the

fame plate with the larva a*nd pupa. L'Admiral's work
began in numbers, and was intended to contain, according

to 1: i author, one hundred plates and four hundred pages of

letter-prcl's. This defign wis never completed. There are

few copies with more than twenty-live plates, and about

live pages of letter-prefs. Our copy contains thirty-two

plates and twenty pages, and is the molt complete in this

refpect we have feen.

A fmall treatife relative to the lars.-e of phalsenz, by
Detharding, " Difquifitio Phyfica Verauu'm in Norvegia,

qui novi vili," was publiftied in quarto in 1742. The fame
year, the tarantula Ipider engaged the attention of Francefco

Serao of N3ples, who on this fubject osly lias given a

quarto of two hundred and fixty pages, entitled} " Delia

Tarantola o vero Falargio di Puglia." The hiftory of tiie

tarantu'a about this tin e engaged the pen of feveral carious

perfons ; and, among others, N. Caputus had the year pre*

ceding pubhfhed a book nearly the fame fize, " De Taran-

tula: Anatonse et Morfu."

The work of Leffer, " Infe&o-thcologia," Sec. written

in the German language, and better known from the trench

tranflation by Lyonet in 1742, entitled " Thcologie des

tes," i> rather a curious than valuable publication.

The fuccefs of this book in Germany renders it worthy of

particular mention. The views of its author, (a clergyman

at Nordhaufen,) as he himfeli explains, was to " promote

the glory of God." He does not afpire to the efta'

ment of any new facts relative to entomology : his attention

is directed folely to the Election of fuch anecdotes and
]

-

ticulars of the hiflory of infects, gleaned from other works,

as could be rendered a convenient mtdium for the theolo-

gical remarks with which his pages abound. The piety of

his mind we (hall not diitruft: to an entomologilt his work
is of no material worth ; he was not very well acquainted

with this fubject, and his remarks are often erroneous. As
a theological production, and in this view the author wiflied

it to be eonlidered, certain paffages in the work of Leffer

may have an ufefnl tendency : it is calculated to expofe

fome glaring errors in the writings of other theologians,

who in a fpirit of fauaticifm had entered upon the fame fub-

jedt. One of his belt chapters on this head is that relating

to the " abufe of infects in theology ;" in which he points

out the grofs outrage on reafon committed by the pa

;

in making certain infec:s the idols of their worfhip ; and re-

marks how much more abfurd it mult appear, that the Jews
and even Chrittians mould have followed their exarrple : a

fact inferred by him from various authorities. The Jews
are accufed of (fating many wonderful things relative lo in-

fedts, which can only be conlidered as fables. Among
others, after repeating the facred text, 1 Kings, vi. 7. con-

cerning the erection of the temple, which was " built of
ltone made ready before it was brought thither : fo that

neither hammer, nor ax, nor any tool of iron was heard in

the houfe, while it was building," he itatcs, that the Jews
explain this paffage in the following manner. The work-
men, they affirm, employed a worm to fhapc the flones

;

which infect, named fchamir, cut and broke them to piece*

in places where applied. They add, that it was the tigure-

of a grain of barley, and was kept in a leaden box, becaufe,

had it reached any rocks, it would have cleft and deltrcyed

them. This fable, with fome others invented by the

rabbis, is particularly mentioned. Among the legends of
Catholic fuperftition he feiects other anecdotes equally re-

markable. Baldus, he fays, in order to prove the real
[

fence in the eucharift, relates that a number of bees be:/.g

found on holy ground, paid it homage, and carried a por-

tion of it refpectfully to their hive. Baptilte tells us, that

a fpider having accidentally fallen into the chalice, while

St. Francis was laying mafs, the holy man determined to

fwallow it ; and adds, that the fpider came afterwards out
of the bone of his leg. But to conclude with one of thefe

tales of fauaticifm not unworthy of record with the reft s it is

gravely Mated that St. Francis, once walking in a garden,

law a grafshopper, which immediately quitted the plant it

fat upon, and perched on bis hand ; he ordered it to fiug

to the praifes of God, and with a pretty loud voice i
r

mediately began a very tine pfalm ! If fuch holy impolhius
were actually liftcaed to with any faith, the time of I.

could not be mifapplied, as a divine, in endeavouring to

expofe their abfurditv.

Degeer publiftied at Stockholm, in the year 1744, an

interesting little octavo on the utility of the ftudy of mi
called " Tal om nyttan, fom Inlecierne och deras ikarika-

4 dande,
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dande, tillkynda ofs ;" in which lie points out the advan-

likely to ret nit from our acquaintance with tliis tribe

ol animals, and which appears to be the firft traft exprefsly

written under tins view ol entomology. About this fame
period, Rofel of Nuremburg, In profeffion a miniature

painter,
.

<1 in the preparation of a valuable ento-

mological work, the tint part of which was fhortly after

produced to the world. This work bears the title " Der
Monatlich-heraufgegebenen Infecten-Beluftigung," andcon-
fifts i i .1 ; il volumes in quarto. The firft part was pro-
duced in 1746, and two fucceeding volumes in 1749 and

1755; to thefe a fourth volume was added bv his relation

Kleemanniu, 1761, two j ars after the death of Rofel;
and lince that period 1. bus published three other
parts iu continuation.

I does not adopt any fcientific order of arrangement

:

his work was produc i is a mifcellany, and, according to

the title, as an amufcmenl in the ftudy of infects. Many
of the infects i icluded are European ; others are natives of
Alia, America, &c. Befidcs infects, fome few of the

cruftacea are contained ; and a portion of the third volume
is devoted to the vermes tribe. The text is in the German
language, and exceedingly copious ; the Qighteft peculiarity

in every individual infect being defcanted upon with as much
minutenefs as the more important di tails of its hiitory. The
plates are numerous and interelting. The'fupplemental
fafciculi, given by Kleemann, " Beytrage zur Natur-und
Infecten-Gefchichte," &c. relate to European infects, and
a fmall number of the extra European kinds.

A tract, dedicated to the purpofe of explaining the ad-

vantages arifing from the fltidy of infects, was printed in

1747, by C. F. Mennandcr, " Differtatio de Ufu Cogni-
tionis In. ' B: 1. the fame year, published his

" Abrege de Trliftoire des In feet es, pour fervir de fuite a

l'Hiftoire naturelie des Abeilles," in Paris ; and in Lon-
don, William Gould, " An Account of Englifh Ants."
T. C. Hoppe published, the year after, two fmall entomo-
logical tracts, as " Antwort-Schreiben auf Hrn Sehrcibers

zweifel," at Gera ; and " Eichen-Weideii-und Dorn-
rofen," at Leipfic ; and J. Dutfield of London, iix num-
bers of a natural hiftory of Englilh moths and butterflies,

after which the work difcontinued.

About this fame period, or rather earlier, but certainly

before the yea; 1749, a work was undertaken in London
by Benjamin Wilks, under the title of " The Englilh
Moths and Butterflies, together with the Plants, Flowers,
and Fruits whereon they feed, and are ufually found."
This publication, confuting originally of pi ites only, ap-
peared iu the fiift inftance without a date. From collateral

circumitances wc are, however, enabled to flate that it

mult have preceded the year kilt mentioned ; becaufe at that

time the whole work, confuting of 120 plates, was nearly

completed, as we learn from comments upon that work in

the thi'd volume of Rofcl's Infecten Beluftigung. The
nature of this work is rather incorrectly ftated in its title

page ; for the plants on which the groups of infects arc

refpedtivcly difplayed are not thofe which conititute their

natural food: they confill of gaudy flowers, auriculas,

rofos, n-.onflrous varieties of cultured plants, fruits, &c.
the introduction of which, in preference to their natural

food, has incurred blame. But another charge, and one iu

our opinion of more importance, is brought againft our
author by Rofel ; an imputation tending to depreciate the

refpec'tability of the Englilh entomologies of that particular

crifis, when th lei ht, from the labours of former
writers, to have Rood iu this country on very high ground,

and the public judgment to have been fo far matured as to

difcovcr impofition. He plainly acenfes our author of

piracy ; and when we reflefl on the celebrity this work has

heretofore enjoyed as an original production, it does attach

fome little reproach at leaft that fads Hated with the ucmoft

publicity on the continent fhould have remained unknown
to us. The remarks are curious ; arid as in all probability

they have not before met the eye of the Englilh reader, we
fliall tranflate the paffage in this place: " In dem nach-

tragoder 3," &c. " In the fupplement, or third part of

my Amufements of Infects, I have mentioned a certain

work which Mr. Wilks in London publifhes monthly, and

promifed that I would be more cirenmftautial at another

time. Since then the plates amount to ninety, all which I

have examined with great attention : they are as yet defti-

tute of any defcription, which, however, is to appear at

fome future period. If the notice which accompanies thefe

plates deferves credit, all thefe infects are drawn after life ;

out to thofe who know other works, and examine thefe

plates with caution, it foon appears that tiie author has

copied fevcral from Albiri's iufedts, from Metian's book,

and a great many from my own. Whether he has b

fuccefsful in his attempt, I Lave to the judgment of oli'

An ape mimicks-every thing, but does not always fuceccd^

This may appear to mam: to lie too fevere ; but let them
confider that the author counterfeits the works of others,

and gives them out as his own. I venture to affert that lri

the future defcription of his work, he will take care not to-

tell us from what books he has compiled his own ; for he
already drives to hide on his plates whatever he has copied

from others, by reveriing the figures, or by giving them a

different polition." Vol. iii. p. 192, A.D. 1749. This
we muft confider as in fome meafure the language of rc-

f ntment for the liberties taken with his work : it is never-

thelefs in fubftance true ; for the eye of the artift will per-

ceive, on comparing the two publications, that Wilks has

taken an unlimited range through the firft volume of Rofel.

The remarks are repeated at length, becaufe we with to im-

prefs on the public mind the value and importance of any
genuine work, in preference to productions of this nature.

Wilks was the publisher of " Twelve new Defigns of But-
terflies," in which the infects are difpoied in liars, feftoons,

circles, or other whimfical groups, forming what are ufually

denominated " Butterfly pictures."

The firft volume of the invaluable work of baron Charles

de Gcer, the " Memoirs pour fervir a l'Hiftoire des In-

fectes," was printed at Stockholm in 1 752 j and was re-

ceived with every demonftratioil of praile, to which its

merits are entitled. From the trftimony of tlic author's

talents which this volume afforded, the continuation was
expected with impatience ; but nine years elapled before

the fecond volume appeared, and it was altogether twenty-
fix years from its commencement to its termination. It

was completed in 1778, in which year the labours of it?

author clofed with his life. De Gcer was the author of

many other publications, which are to be found difperfed

through the Tranfactions of various learned focieties ; but
that above noticed is the moll confiderable of his works.

Dr. Hill, in his hiftory of animals, publifhed in London
in the year 1752, divides infects into three dalles : the firft

of which, apteria, comprehends all infects without wings ;

the fecond, pteraria, i.-> devoted to the winged kinds; and
the third, called gymnarlhridia, confifts of thofe which
have foft and naked bodies, and are lurnilhed with limb,.

The apteria is divided into two families ; and pteraria, or

the winged infects, into diptera and tetraptera, or thofe

with two wings and four wings.

The " Entomology! Carmolica" of Scopoli appeared in,
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1753. Tiiia author diftributes all die infers of which he

1 1 into
:

, genera, . and varieties, nearly

x of Linnaeus; changing, neverthelefs, the

b - ir in the works of the latter for others he

ore appropriated Thus, for example, probof.

.. ":bftituted for hemiptera, in reference to the beak by

which thefe infects are diflinguifhed ; aculeata for hymen-

optera, from the abdominal fling; halterata for diptera
;

and pedeftria for aptera.

As a fyftcmatic work, this publication of Scopoli s of

fmall importance; in other refpects it is valuable. The
arrangement of infects, better known on the continent as

tin.- fyftem of Scopoli, appeared in a work, entitled " In-

troductio ad Hiftoriam natucalem," printed fo lately as the

year 1777, and which, as the title expreffes, dots not re-

1 te •xclufivclv to the fcience of entomology. lie divides

infects into five tribes, under the Angular appellations of

Swammerdamii-lucifuga, Geoffroy-gymnoptera, Roefelii-

lepidoptera, Reatimurii-probofcidea, and Frifchii-coleop-

tera: by thi~ means, identifying each particular tribe with

the name of an author, who in his opinion had been moll

fuccefsful in the explanation of that to which his name is at-

tached.

The order lucifuga includes two genera, cruftacca and

pedieularia ; gymnoptera comprehends halterata, aculeata,

and caudata ; lepidoptera, the genera fphinx, phalxna, and

papilio ; probofcidea are divided into two parts, the ter-

r: 'trial and aquatic; and the coleoptera, in the fame

manner, confifb of two families, the inhabitants of the water

and thofe of the land.

The ardour with which the fcience of entomology was

cultivated about this period in various parts of Europe, is

to be afcribed to the occafional labours of Linnaeus and his

immediate coadjutors, whofe example excited the meft lau-

dable afiiduitv ; and though no work of any materia! confe-

rence appeared exactly at this time, we may fafely con-

clude that this fpirit of emulation laid the foundation of

feveral which were fubmittedto the world a few years after.

Among the entomological tracts and papers of this time,

fome only are worthy of notice. Kalm, a name familiar to

the botanift, bellowed attention on this fubject, as we per-

ceive from a paper on a fpecies of cicada, (leptemdecim,)

written in the Swedifli language ; and alfo from another by
the fame author on acarus americanus : thefe appeared in

1754. The year after G. W. Sigwart treats (lightly on

coleopterous infects ; and Sausages produced fome papers

ot little moment in the Memoirs of the French Academy.
And now we proceed gradually to the confideration of

other works of greater confequer.ee; the ufeiul work of

Clerk on the fpiders of Sweden, printed in 4to. at Stock-

holm, in 1757, is one of the beft works extant on this cu-

rious tribe. Another production by the fame author is alfo

valuable, his " Icones itifectorum rariorum," a thin and fmall

quarto, published two years after. Indeed, this laft men-

tioned work may be coiifidered as having the immediate fanc-

tion of Linnaeus, from being produced under his own direc-

tion, and, we believe, infpection. The work contains a mo-

derate number of coloured plates, fome of which are appro-

priated to the difplay of felect exotic infects of the moth
and butterfly tribe, and others to the mere choice and rare

lepidopterous infects of Europe, all which are highly

finifhed in colours. There were only a few copies of this

work printed off, and it is now become fcarce, and bears a

conliderable piece. Dr. Smith poflefies one copy, that ori-

ginally in the library of Linnaeus, and there is another in

that of fir Jofeph Banks.

An interefting little work, called " Infecta Mufei Grx-

cenfis," from the pen of NieoIausPoda, p ubli fried i.i I76I1

affords an account of the infects of Greece, arranged in the

Linnaean manner. The fan e year an introductory work to

the Rudy of infects by J. H. Sulzer, was printed at Zu-
rich : it is in quarto, with a numl er of plates, and bears the

title of " Die Ken .-.'
1 (lurch 24 ktip

tafeln erlautett, und mit der f irlichen gefchichte

begleitet." The lame writer, in 1
-*>, pioduced another

publication alfo introductory to the fcii nee of infects, called

" Abgekiirtze gefchichte d 1
," illuflrated with

thirty-two coloured 1
: r, with five or fix ad-

ditional plates, form the hifto f the quarto work.

publiflied in Switzerland, in 17 .. J. J. Roeraer, as an

idation of the Linnaean .. rician fyllcms. The
title of the latter is " Genera i 1 Linnsei et Fabricii

illuftrata." The outline o! the Fabrician fyftem,

which this work contains, is conformable with that propofed

in the tarliefl work of the laft mentioned entomologift.

As ;> fyftematic production, the work of Gcoffroy, print-

ed at Paris in 1762, demands the particular attention of the

modern entomologift. The work is entitled " Hiftoire

abregee des Infectes," and comprifes all the infect tribes in

the fix following claffes : lft,coleopteres; 2d, hemipteres;

3d, tetrapteres a aile6 farineufes; 4th, tetrapteres a ailes

nues ; 5th, dipteres ; Cth, apteres. The firft clafs corre-

fponds with the Linnaean coleoptera ; the fecond is more ac-

curately regulated by the form of the probofcis; the third

agrees with the lepidoptera, having the wings covered with

fine powder ; the naked-wing tribe unite the neuroptera and

hymenoptera ; the dipteres and apteres are the fame with the

Linnaean orders. It is a material diftinction of this fyftem,

that the characters of the orders are determined chiefly by
the number of joints in the feet ; the generical characters are

taken from various parts of the body, wings, &c. The
genera differ exceedingly in their conflruction from thofe ot

Linnaeus, and many of them are in ufe to this day among
the continental writers.

Briinniche is the author of two entomological tracts, print-

ed about the fame period, as, " Prodromus Infeiftologiae

Siaellandicx," and an elementary work in Latin and Dr
called " Entomologia fiftens Inlectorum tabulas fyften.ati-

cas, cum .introductione et icouibus." Sepp began his

work, " Befchouwing der wondem gods in de miuftgeachte

fchep/.elen of Nederlandfche Infecten," in the year 1 ~Ci ; it

is dedicated entirely to the more uncommon moths and but-

terflies of Holland ; the text is in the Dutch language, and

the plates, which are not numerous, are admired for their pe-

culiar neatnefs, being engraven in the dot or flipple ftyle,

with confiderable delicacy.

This elaborate kind of engraving was hi great efteem

about the period adverted to, as appears from the encomi-

ums bellowed on the plates executed by the hand of Lyonet,
for his laborious work] " Traitc Anatomique de la Che-
nille," printed in Holland the fame year. This work of
Lyonet is a treatife dedicated folely to the anatomy of the

caterpiliar, which lives in the wood of the willow, (phalxna
coflus,) upon the diffection of which this author enters with

fuch minutenefs of investigation, that his defcriptions of

this object alone occupy rather mere than fix hundred quarto

pages. The plates, eighteen in number, with the exception

of the firft, which reprefents the microfcope employed in

his examinations, are entirely appropriated to the reprefent-

ations of the mufcles, tendons, fibres, medullary veflels,

fpiracles, &c. every part of which throughout the whole
animal are exhibited in their natural 3rd magnified appear-

ance. Thefe plates, as before intimated, are finifhed fpe-

c;mensof the ftipple ftyle of engraving tken prevalent, and

which,
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which, from the clofenefa of its texture, nearly rcfembles

mezzotinto.

Lyonet is faid to have lefl at hie death, two manufcripts

on the fubjeft of entomology, neither of which have, to our

knowledge, appeared before the world. One ot thefe is in-

fcribed " (Envies Melees fiu' les Infettes," and contains his

ervationson the infects found in the environs of the

Hague, where he reiided. The other, nn " Effai Anato-

rrjique furlaChryfolide et la Phalene qui range Iebois de

faule," a work on the fame plan, and forming a continuation

»f the hiftory of the fame infect, as his former effay on the

caterpillar. This unpublifhed work on the chryfalis and

Jly was tube accompanied by no lefs than fifty-four plates,

all the drawings of which were executed, and fome of the

plates engraved, previously to the death of the author, which

happened, at an advanced age, in 1789.

The fciencc derived fome improvement from the various

publications of Schtefter between the years 1764 and i~7~-

He produced, among others, an elementary work in Ger-

man, " Zweifel mid Sehwiirigkeiten, welche in dcr Infec-

tenlehre annoch vorwaken," and another, entitled " Ele-

menta Entomologies," containing no lefs than 132 plates,

appropriated to the illuftration of the principles of his fyf-

tem; and an additional fection with tw-o more plates, defcrib-

iiig the various apparatus for catching, and the manner of

feeding infects, microfcopes for examining them, &c. "VI-
erter abfehnitt von den Werkzeugen der Bedhandlung und

Sammlung der Infecten." The moll important of Sclueffer's

works, is that entitled " Icones Infectorum circa Ratifbo-

nam indigenorum," comprifed in three volumes 4to. with a

valt number of coloured plates, the latter of which poffefs

a character of great peculiarity in having two impreffions

on every print, o-,ie on the front of the leaf as ufual, and the

other on the back ; by which means the plates are comprifed

in half the number of leaves they would otherwife occupy.

The claffifkation of Schaeffer differs extremely from that of

Linnaeus ; it approaches that propofed by Geoffroy, from

which, however, it is ilill fo far diltintl, that being a fyllem

in fome repute, it may not be amifs to prefent an outline of it

in this place.

Schseffer divides all infects into feven claffes, in, the follow-

ing manner ;

1. Infedta coleoptero-macroptera, infects whofe elytra

are croftdceous throughout their whole length, and extend

beyond the abdomen when clofed.

2. Infedta coleoptero-microptera, differ from the former

only in having the wing-cafes (horter than the abdomen.

3. lnfecta coleoptero-hymenoptera, or hemiptera, filch

as have the elytra halfcruftaceous, or becoming membranace-

ous towards their extremity.

4. lnfecta hymeno-lepidoptera, er having wings imbri-

cated with fcales.

5. Infettahymeno-gymnoptera, or with naked and mem-
branaceous wings, comprehending the two Linnsean orders

neuroptera and hymenoptera.

6. Infcctadiptera, or infects having two wings.

7. lnfecta aptera, or without wings.

The fecond part of " Zoophylacium Gronovianum," by

Laur. Theod. Gronovius, contains the defcription ot about

fix hundred infects with fynonyms after the Linnxan

, accompanied by four illuflrativc plates. The work

is in folio, and was printed at Leydeu in 1764.

Selia, in his fplendid folio work, " Thcfaurus Naturae,"

publifhcd at Amflerdam in 1765, defcribes a number of the

largeY kinds of extra European infects, with figures exe-

cuted with great force, and in a ftyle corresponding with

the other plates of his work.

Vol. XIII.

1111769,, IWvkenhout publifhed tne fii-fi edition of his

" Outlines of Natural Hiftory of Britain ;" fince vyh

time two other edidons of the fame work have appeari I.

That portion of the work which is devoted *Q entomology
includes a fir.all feleclion of the fpecies moll confpicuous tor

their fize, under each of the Linnxan genera, the inlet!

being arranged throughout in the order oi that fyftcm. Tint

number of infects defcribed amount to about hx hundred.

The work isdeftitute of figure:;.

Among the number of exotic infects figured in the plates

of " The Hiftory of Birds," and the " Gleanings," by
George Edwards, fome are interefting from their beauty.

There are a few alio remarkable for their rarity, particular-

ly fcs.raba:us atlas, one of the three larger " Indian beetles;"

libellula chinenfis, called " the green-winged hbcllula ;"

and the larva or pupa of an extraordinary gibbous kind of

locufc,' reprefented only, we believe, in this work. Infects

were not fparingly introduced, notwithttanding that they

were confidered only as ornan ental objects, the work being

devoted principally to ornithology. I.i the com fe of the

whole of this voluminous production, more than fifty fpeciets

of the infect tribes are noticed, the greater part of which

are butterflies. Edwards began this publication in 1743,
from which period it was continued progreffively till 1764.

The catalogue was publifhed in 17/0, and forms part of the

tracts entitled " Edwards on Natural Hiftory,"

John Reinhold Forfter, one of the eminent r.aturalifts

who accompanied the celebrated Capt. Cook in his voyage

round the world, has left us a catalogue of Britiih inlects

printed in 1770. It is only a lift of Latin names of a certain

number of fpecies, and was intended as a prelude to the co-

pious work on the infects of this country, which its author

intended to write. This catalogue, however, and his " Novse
Infectorum Centuriae," which appeared in London the jear

after, are the only entolomogical works that author pub-
lifhed. Of the latter we ought to fpeak more at large.

The avowed purpofe of this little book, as the reader' is

informed in the preface, was to give a defcription of one

hundred infects not mentioned in the lateft woi k of the illuf-

trious Linnaeus. The infects included are partly indigenous,

fome are from China, and others from South America.

The greater number of thefe are coleopterous infects, and
are arranged after the manner of Linnaeus, though the ge-

nera authribus and cillcla are taken from Geoffroy. It

may be laftly oblerved, that although thefe infects do reallj

appear to be undefcribed by Linmeus, fome few of them
were prcvioufly made known to the world by the worl s ol

Schaefler and Drury. This its author was aware of, but as

they hadefcaped the obfervation of the author, whole work
he was folicitous to improve, it was ftill confidered right to

introduce them.

The firft volume of the " Illuftrations of Natural Hif-

tory, wherein are exhibited figures of exotic infects," &c„
by D. Drury, was publifhed in 177"). The plates, fifty in

number, form a miscellaneous affemblage of the more beau-

tiful extra European infects, which the exterrfive collci

of its author afforded. The fecond volume was produi 1 d

three years after the firfl ; and the third, wl,-' h concludes

the work, fo far as the author proceeded with the publica-

tion, appeared in 17S2. Befides the id relented in

thefe volumes, the exteniive cabinet of the author contained

many very choice fpecimens, referved as mat- rids forth
fourth volume which wa. in contemplation ; and among the

reft, a number of curious fpecies collected in the interior of

Africa, and other countries rarely vilited by Europe; < .

the introduction of which would have rendered the 1

'

volume of much greater interefi to the cut ilogifl than

H '
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either of the preceding ; this may be collected from the

manufcripts of Mr. Drury, in the pofTcffion of the writer

cf this article, and which are now before us. From an in-

fpection of thefe papers, it likewife appears, that the author

intended, in 3 revifal of his former volumes, to have afligncd

the Fabrician names to all the infects contained, fo far as

thefe could be obtained, and that for this purpofe Fabri-

cius had himfelf furnifhed Mr. Drury with a number of

names ayd references, independently of thofe which had been

publilhed in his " Species Infectorum," a paper by Sebal-

tiani, " Infecta ad aquas Mattiacaa fuper mve deprehenfa,"

bears the fame date with Drury'a firft volume of exotic in-

fects, and as nearly as we can ascertain Kafan was about this

very period engaged at Berlin in his publication " Anec-

doten zur Infekten-gefchichte," a work written in Ger-

man, and publilhed in numbers. The tract of Kahn, rela-

tive to the mode of catching and preferring inl. cts, call-d

" Kurze anleitung Infecien ZU fammlen," is dated 1 775.

The "In dilutions of Entomology," byThomas Pattinfon

Yeats, is the only production of its unfoitunate author rela-

tive to this fubject : it is a tranflation of the Linnxan orders

and genera, collated with three ether fyflems, namely, thofe

of Geoffroy, Schasffer, and Scopoli, together with obferv-

ations by the tranflator. This was a valuable book at the

time of its production. In the prefent day it is become

rather obfolete ; and it is in particular defective in the com-

parifon drawn between the Linnxan fyftem and that of Seo-

poli ; not from any error of the tranflator, but an event that

could not be anticipated. Scopoli coincided nearly with

Linnaeus in his arrangement of infects, when he wrote his

" Entomologia Carniolica ;" after which, however, he

abandoned that method, and adopted another ; that which

has fir.ee obtained currency on the continent under the name

of " Scopoli's Syftem." Tiiis laft mentioned work was

not printed till four years after the tranflation by Yeats.

" The Aurelian's Pocket Companion," byMofes Harris,

is a kind of alphabetical catalogue of the larger butterflies,

fphinges, and moths collected in England by its author: a

tract of no utility to the natural:!!, unlefs he firft conde-

fcends to become an adept in the jargon of the aurelian, or,

as now termed, the entomological fociety ; the infects being

throughout designated by the filly names impofed by the

few illiterate perfons affociated under this denomination.

In this Englifh lexicon of entomology, we have " The
Wall," " The Bark," " The Turnpike-gate Keeper,"
«« Ghoft," " Old Woman," " Dim-clout," and a vaft num-

ber of others equally capricious and replete with abfurdity.

J. C. Fabricius, the indifputable founder of a new fyftem of

entomology, publilhed in the year 1775, his " Syftema Ento-

mological" in which the principles of his novel mode of clafii-

fication is for the firft time developed. The effential cha-

racters of the clalTes are determined from the organs of man-

ducation, or mouth (inftrumenta cibaria). In this work

infects of every defcription are comprehended in eight

clalTes to which the feveral names of eleutherata, ulonata,

fyneftata, agonata, ungonata, glcffata, rhingota, and ant-

Iiata, are afiigned.

This work obtained for its author very high reputation,

and fuch further inducements to the profecution of his en-

tomological ftudies, that in the courfe of a few years after

feveral other works appeared from his pen on the fame fub-

ject, among which were his " Species Infectorum," " Er.-

tomologia Syftematica," &c. in all which his original man-

ner of claflification was adopted with progreffive improve-

ment. His " Supplementum Entomologia; Syftematicse,"

prefents an outline of his fyftem in its latell ftate, and is the

bafts on which the laft. work in which he was engaged, his

" Syftema Eleutheratorum" was undertaken. Part only

of this valuable work has hitherto appeared, its completion

being impeded, if not finally iritcrrupted, through the death

of the author ; but fo far as he did proceed, the arrange-

ment propofed in his fupplement is adopted, and we cannot

entertain anv other conclulion than that it would have been

acceded to throughout. This may hence be admitted as

the beft he had formed in the opinion of its author, and a

conclufion, the refult of fo much extenfive knowledge in the

fcience as Fabricius poflefTcd, deferves our ferious confider-

ation.

In this fyftem Fabricius diftributes all infects into thir-

teen clafTes, the, characters of which are as follow :

Clafs 1. Eleutherata. Jaws bare, free, and bearing

feelers.

2. Ulonata. Jaws covered by an obtufe mouth-piece

3. Synijlata. Jaws elbowed near the bafe, and con-

nected to the lower li] .

4. Piczata. Jaws horny, comprefTed, and ufually elon-

gat d.

5. Otionata. Jaws horny, dintated
;

palpi two.

6. Mitofata. Jaws homy, vaulted ; no palpi.

7. Unogat*. Jaws horny, unguiculated.

8. Po'.ygnata. Jaws feveral (ufually two) within the

lip.

9. KhiJIagnatha. Jaws feveral, outfide the lip.

10. Exochnata. Jaws feveral, outfide the lip, and co-

vered by the palpi.

11. GlcJJata. Mouth compofed of a fpiral tongue, fitu-

ated between two palpi.

12. Rhyngcta. Mouth compofed of a beak or articu«

lated fheath.

13. AntUata. Mouth compofed of a fucker, not arti-

culated.

This able cntomologift is the author of various tracts on
entomology, written in the Latin and German languages

;

and alfo of two principal introductory works, " Genera
Infectorum," and " Philofophia Entomologia."

The infects of Switzerland are defcribed by J. C. Fueff-

lin, in an interefting little work, to which its author gives

the title " Verzeichnis der ihm bekannten Schweitzerfchen

Infeckten," printed at Zurich, and bearing the fame date

(1-75) with the Fabrician " Syftema Entomologica."

The number of infects figured in the " New Illuftrations

of Zoology," by Peter Brown, in 1776, is by no means
confiderable ; fome few of which it does contain are never-

thelefs fufficiemtly important in point of rarity to deferve

explicit mention. The purple-winged locuft is, in particu-

lar, a magnificent infect : at the time this artift made his

drawing, the fpecimen, which is prefumed to be unique,

was in the pofTeffion of Mr. Tunftal ; at prefent it enriches,

the fplendid collection of Mr. Macleay. The work of

Stoll, it fliould be obferved, affords likewife a figure of this

fpecies, and which, it is believed, was taken from the fame

fpecimen previoufly to its being purchafed in Holland for

Mr. Tunftal.

The extenfive fyftematic work of J. A. E. Goeze, called

" Entomologifche beytrage zu des Ritter Linne zwblften

aufgabe des Natur f) ftems," began to be publilhed at Leip-
fic in 1777, and was continued progreflively in parts till

1783. In the fame year, with the commencement of this

publicaton, Efper produced in Germany the firft part of

his ufeful book on the lepidopterous tribe of infects, " Die
Schmetterling in Abbildung nach der natur mit befchreibun-

gen," a work with many plates, and of which a fecond part

was publifhed in 1779. Between that time and 1786 two
other parts appeared likewife, and which altogether form

a very
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a very eXtenfive publication. Two other very coflly works,
devoted exclulivcly to this beautiful order of infects, were
alfo begun in 1 779, one at Paris in the French language ; the

other in Holland, and in the language of that country : the

full of thefe is entirely appropriated to the infefts of Europe,
and is nanred " Papillons d'Europe, peints d'npres nature ;"

the latter is by Pieter Cramer, and confilts of the extra
1 European fpecies. The title of this work is, " De uit

landfche kapellen, voorkomende in de drie waercld deelen

Aha, Africa, en America," and including the continuation

puhliihed about the year 17S2, conlills of four volumes
quarto, with many plates. The production of thefe ex-

peulive works iufliciently demonftrates the encouragement
bellowed on the lubjeft of entomology upon the continent

of Europe.

An elementary work by James Barbut, bearing the title

of " The Genera Infeftorum of Limutus, exemplified by
various fpecimens of Englifh Infects," was publilhed in Lon-
don in 1781 ; and which, beiides the text, contains altoge-

ther about twenty- two plates, two of which are explanato-

ry, and the reft comprehend indifferent figures of a tmall

number of Ipecies in each genera. As an illuitration of the

Linnasan fyltem, this work may be in fome refpefts ufeful

to the EnglilTi reader : its views are too limited to admit of

more general utility. The authofdoes not feem to be aware

of the improvements the fcience had undergone upon the

continent, in the interval between the publication of the
" Genera Infeftorum" of Linnaeus, and the time in which he
wrote, and has not therefore drawn thole comparifons be-

tween them, which, without innovation on either, could not

fail to have placed the fcience in a more lucid point of view.

It is, indeed, to the filence of Enghlh writers in this refpeft,

generally ariling either from the want of information, from
fentiments of illiberahty, or from negligence, that we mull

afcribe the very low ftate of entomological knowledge in

Britain, even to the prefent period. Francifcus de Paula

Schrank diftinguiihed himfelf by his enumeration of the

infefts of Auftria in 178 1, written in Latin, " Enumeratio
Infeftorum Audi-is indigenorum," afterwards rendered into

German by Fuefsly. The fame year John Nepomuk von

Laicharting publilhed at Zurich his catalogue of the

infefts of the Tyrol, " Verzeichoifs und befchrcibung der

Tyroler Infeften," a fecond part of which appeared in 1784.
Laicharting adopts a lyftem fomewhat different from that

of Linnreus ; he divides infefts into ten claffes, characterized

from various parts of the body. His claffes are fcarabarides,

grylloides, cimieo'i'des, papiliono'ldes, libellulo'i'des, vef-

po'i'dcs, mufco'i'dcs, caiicroYdes, arano'ides, and onifco'ides.

In 1782, a paper by Morand was publilhed in the Traufac-

tions of the Paris Academy, entitled " Memoire fur les vers

de Truffes, et fur les mouches qui en proviennent." A
fmall oftavo by J. S. Sender, in the German language, bears

the fame date, and is worthy ot attention, " Verlueh eines

Diarium iiber die CEconomie mancher Infeften im Winter,"
and there is beiides this another more ex ten live book printed

in 1783, relative to the aphides, called " Nachlelc zur Bou-
netifchen Infektologie." A catalogue of lepidopti ras,

written by Lang in the German language, came out in the

fame year. And, laftly, a " Short hillory ol the brown tail

Moth," by W. Curtis. The caterpillars of this moth, it

may be rccollefted by many readers, appeared in Inch im-

menfe fwarms in the fields furrounding London during the

fummer of 1782, and from their ravages defpoiled io many
trees of their foliage, as to create very terious apprehenliona

of approaching definition to the whole vegetable tribe.

The object of this pamphlet was to prove that graminiferous

plants, not being the natural food ot thefe Vbraciou* vermin,

would efcapc their attack. This circumflance alone will
ferve to tellify, that fome benefit at lead may refult from an
acquaintance with the fcience of infefts. Its author was by
this means enabled to difpel the uneafmefs occafioncd
through the appearance of thefe fuppoled minitlers of
famine

; and which prevailed to fucli an alarming extent
throughout the whole population of this vail metropolis,
that prayers were ordered to be read in all tiie churches to
avert the impending calamity.

An elementary work by J. A. B. Bergftrfcffer, a fmall
oftavo, entitled " Entomologia, fcholarnm in ufus concin-
nata," was publifhed in 1784; this author had prcvioufly
diflinguifhed himfelf by his German work, entitled " No-
menclatur und befchrcibung der Infeften in der Grafschaft
Hanau-Miintzeuberg," 6c c.

The entomological trafts publifl.ed about this period,
and rather earlier by Thunberg, contiibuted to promote this
fcience; his differtations, named " Nov* Infeftorum," of
which feveral appeared between 1781, and ten years after;
and alfo his " Differtatio fiftens Infefta Suecica," the firil
of which occurs in 1784, are interelling. The relation of
his travels to the Eall abounds with information refpefting
natural hiltory, and relates in fome degree to entomology

;and he alio produced a curious memoir on the paufus genus
called " Befkrinfning poa tuanne nya Infefter," beiides
other trafts in the Swedilh and Latin languages.

Retzius, in 17S3, produced his " Genera et Species In-
feftorum," in which the method of Degeer is fimph'ried, and
the Linnsan terminology adapted to that performance.
Infefts, according to this fyftein, are divided inta fourteen
claffes; namely, lepidoptera, alinguia, neuropteia, hymenop.
tera, dphonata, dermaptera, hemiptera, coleoptera, hal-
terata, probofcidea, fuftona, aucenata, atrachelia, and cruf-
tacea.

Harrer wrote on the infefts of Germany, in a fmall book
printed in 1784. The year after Jablonlkv began the im-
portant fyftematical work, called " Natur fyltem aller bc-
kannter in-und auflandifchen Infecken," printed at Berlin ;
about the fame time Fourcroy publilhed his catalogue of
the infefts found in the neighbourhood of Paris in Latin,
under the title of " Entomologia Parifienfis ;" and another
illullration of the elements of entomology, written in Ger-
man, appeared at Leiplic from the pen of Schmiedlein.
Some African infefts, that inhabit the Cape of Good Hope,
were defenbed in 17S6 by Xavier Walfen ; and two pub-
lications on the lepidoptera; of Germany, and both written
in the language of that country, came out in the fame year,
one by W. Gefenius, the other bearing the title of" Beit-
rage zur gefchichte der Schmetterlinge," and printed at
Augfburg, is by Hiibuer.

The infects of Naples are defcribed by Domim'cus Cy-
rillus in a folio work publilhed in 1787, called " Entomo-
logia; Neapolitans." A curious and ufeful little traft on
the oeltrus, or gad-fly genus, was the lame year printed at
Leiplic by J. S. Fifcher under the title of" Obfervationes de
CEftroovino atque bovino faftas," to which a copious ap-
pendix was anu^xeii in , : «S. The cochineal infefts dii"-

eovered at Madras fome few year*, before, gave rife to a.

tries of letters on this important fubje&, by James Ander-
lon, addmfled from Madras to firjofeph Banks, fourteen
of which were printed togethei in that country in the year
1 7 Sy i 'here are, befide thefi

. two other letters which have
beeiipubiilhedlii.ee, alio,, parati publication b> the fame
author, containing an account of the importation ofAmeri-
can cochineal infefts into llmdooltan. Swederus, in 178s,
publilhed a monograph on that cuuous coleopterous genus

'I '' l - cciaptcrusj
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•eerapterus, in a memoir emit!'. A " Tjefl<rifiiinrr poa elt nytt

genua iblai horande til Coleoptcra."
Tin- fcienoe of entomology obtained fume further advan-

tages about this period, from the publication of the enlarged

on of the Linncan " Syftema Naturae," by J. F.

lin ; not from pofleffing in itfelf any peculiar merit,

but I a general, and therefore tifeful work, it com-
bines much valuable information, compiled from the labours

of various naturalifls of the tit-it confequence iince the time

of Linnseus. In the entomological part, confiding of

three volumes, publifhed at Leiplic in 17S8, the editor is

confiderably indebted to the writings of Fabricius ; for al-

though he rejects his mode of ciaffiiication, his orders, and

molt ol- his genera, he has copied no inconfiderable portion

of Ins new fpecies-, and bv that meant very materially aug-
1 I J. and improved the original work of Liunauis. Be-

i this, the pleafing works of Stoll contributed about
tins time to facilitate the iludy of the hemipterous order of

infects, from affording figures of many extraordinary fpecies

ot the iocuft, fulgora, cicada, cimex, and other tribes, ex-

tant in the various continental cabinets at that time, and,

among others, that of the prince of Orange. His firfl work
is called " Natuurlykye af beeldingen en befchryvingen

der Cieaden in alle vier waerelds deelen." The two pub-
lilhed Since are only a continuation, including other genera

betides the cicada?, as the loculhe, phafmx, &c. Thele
works were printed at Am'.terdam. The work of M. B.
Borkhaufen, written in the German language, relates en-

tirely to European infects of the lepidoptera kind, and bears

the title of " Naturgefchichte der Europaifchen Schmet-
terlinge nach Syftematifcher ordnung." The firft part ap-

peared at Franckfort in 17SS ; and fince that time the work
has been confiderably extended. The article entomology,
forfeited in Hall's Encyclopaedia, as it appeared originally

in lyt-'S, was written by Marfbam, and is exemplified by
three plates; and about the fame time, Roemer publifhed

Switzerland his " Genera Ini'eftorum Linnari et Fabricii

iconibus illuftrata," including thirty-feven explanatory plates,

nearly all of which, however, had previoufly constituted

the work of Sulzer.

Immediately after this, the publication of one of the moft
voluminous works on entomology that has been attempted
was undertaken at Paris, by G. A. Olivier. Its title is con-
cifely " Entomologie, 011 Hiltoire naturelle des Infeftes ;"

from which we may infer, that its author propofed to have
treated on every clafs and order, and, in conformity with
the firft part, to have accompanied the whole with figures.

Several fafciculi or numbers were publifhed, amounting al-

together to about three volumes ; the whole t f which are

confined to the order coleoptera, and that even remains very

incomplete. So far as it does proceed, the work is valu-

able. Olivier is the author of Several other entomological
writings. In the " Journal d'Hiftoire Naturelle," he has

a memoir, " Sur l'Utilitc de 1'etude des Infedf.es, relative-

ment a I'Agriculture et auz Arts." He is alfo the pro-

pofer of a methodical divifiqn of infefts, in the " Diftion-
naire Entomologique." According to this plan, infects are

to be divided into four parts, namely, I. Infefts with four

w;ngs ; 2. Infefts with two wings and two wing-cafes
;

3. Infefts with two wings
; 4. Infefts without wings in

either fex. Thefe arc fubdivided into eight orders, the
characters of which are taken from the mouth.

; of Europe were further described by C. de
Villers, in- a final! work published at Lyons, in 1789, under
the title of " Linnai Entomologia," iic. ; in which he

,
proteffts to avail himfelf of the works of Scopoli, Geoffrey,
Degeer, Fabncius, and others, l'aykull was at this time

engaged alfo upon the irfefts of Sweden, at lead en th<r

colcopterac ; and this year he publifhed ids " Mooagrapina
StaphylinbttUll Succix ;" and which, a while after, 1

fucceeded by two other trails on the curculiones and the

carabi, " Monagrapiria Curculiomim Suecise," and " Mo-
nagraphia Carabomm Suecne." But the moft extenfive of
the works of PayifuH is his " Fauna SuecJCB," in three

octavo volumes, printed at Upfal in 1799.
In the " Journal fur die Entomi I igie»" the name of

Meyer occurs as the author of fome remarks on the melo-

lor.tha. Preyler, in the year 1700, pi-hliflicd at Prague a
" Verzeichnifs," or catalogue of the infefts of Boh.

Quenfel is the author of a traft on the papilio, entitled,

" Befkrifningar ofer S nya Suenfka Dagfjarillar ;" and alfo

of another 0:1 noftua pruni, " Bcfkrifning ofver en y Na
jani."

The firft part of a confidcrable work, " The Natural

Hiftory of Britifii Infifts by E. Donovan," appeared in

the early part of the year 1 792 ; and having obtained a

vourable reception, has been continued 111 a courfe of

monthly in: from that period to the prefent time

( 1S09). 'Fhe deflgn of this undertaking is to afford fcica-

tific and general descriptions, accompanied by appropriate

coloured figures of every in left dilcovered in this country ;

and fo far as that definable object could be accomplished, in

all their various Hates of transformation. In its prelent

form, the work confifts of fifteen volumes; the number
of plates exceed 500, and thefe include an extenfive variety

of Species. Without incurring the charge of prefumptioiv

the writer of this article believes he may be allowed to ob-

ferve that the prefent conflitutes the moft copious work of

its kind that has hitherto, or probably ever may be under-

taken, as an elucidation of the entomology of Britain.

The infefts of Germany afforded materials for another en-
tomological work of a local nature, commenced by Dr. G.
W. F. Pander, in 1793, under the title of " Faunae Infefto-

rum Initia, oder Deutfchlands Infeften ;" and this was Shortly

after fucceeded by his " Entomologia Germanica," &c.

;

both which are written in German and Latin, and are il-

lustrated by plates. Dr. Smith's " Tour on the Continent

in 1 786-7," was publifhed alfo in 1793; and this claims

our particular mention, as it will be found to contain fome

curious obfervations refpecting the infefts of the countries

he vilitcd. About the fame time, a French edition of

Fucfsly's " Archiv der Infektengefchichte" made its ap-

pearance in quarto, with the original plates.

A valuable fyftematic paper, propofing " a new arrange-

ment of the papilios" by Mr. William Jones, occurs in the

fecond volume of the Tranfaftions of the Linnxan Society,

printed at London in 1794. The object, of this communi-
cation is to point out, that the fhape of the wings, whicl

form a principal charafter with Linnxus in his distribution

of this genus into families, though various at the firft view,

approach each other fo gradually, that it is impoffible to

draw from them the distinguishing line between each family.

The number of fpecies known to Linnaeus are eftimated at

rather more than 274, whereas the writer obferves he had

Seen above 1000 in various cabinets, and about 4C0 more
reprefented in various publications ; and from an attentive

examination of thefe is induced to offer the following

amendments to the charafters of each family, as defined by
Linnxus. The latter author defcribes the Equ'ites as hav-

ing " the upper wings longer from the pofterior angle to

joint than to the bafe ; and the antemix often filiform :"

this is corrected by faying, " the upper wings are longer

from the pofterior angle to the point than to the bafe, oc-

casioned by having four nerves inftead of three, vifible in

2 every
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every other family. The palpi frequently only a brufh ;

under wings, with a connecting nerve in the centre, and

without an abdominal groove."

—

Heiiconii. " Wings nar-

row, entiiv, often naked, or deprived of leal'": ; the upper

wingsSong, the inferior fhort." I,inn. To this chai

is added, ih.it the upper wings have " a connecting nerve

in the centre, very flightly grooved to admit the abdomen,
which is in general long, as are alio the antennae."

—

Dariai.

•* Wings entire," Linn. Addition: "the under with a

connecting nerve in the centre, and a deep abdominal

groove : palpi projecting."

—

Nymfthalcs. " Wings denti-

culated." Linn. Addition : " the under without a con-

necting nerve in the centre, and with a deep abdominal

groove
;
palpi projected."

—

Plebeli. " Small, rurales ; fpots

on the wings oblcurc." Linn. Addition : " thorax and

abdomen flender ; under wings without -a connecting nerve
;

antenna? clubbed :" and thefe are divided into two feftions,

thofe with long, weak, flexible tails . and thofe without

tails, and having the wings entire.—Plebeil urbicola. " Spots

on the wings for the moll: part tranfparent." Linn. Thefe
Mr. Jones divides into three families, according to the fol-

lowing character. * Thorax and abdomen fhort, thick,

or broad ; under wings without a connecting nerve ; an-

tenna; uncinated, or crooked at the extremity. ** With
upper wings pointed at the extremity, and long in propor-

tion to their width. *** Upper wings lefs extended, and

together with their under wings more rotund ; their mar-

gins entire. There ftill remain fome papiliones, which do

not rank with any divilion above mentioned : theie are

generally of a large fize, without an abdominal groove
;

have no connecting nerve ; their antennae generally acumi-

nated ; and the veins oi both upper and under wings ex-

tending from their root to the extremity nearly in ftraight

lines. The author of this paper conftitutes thefe as a new
family, under the name of romani.

We ought not to difmifs our abflract of the above paper,

without obferving that, from the great attention bellowed

on the papiliones by Mr. Jones, his opinion is of unqueflion-

able authority. The fpecies, which it is intimated the

writer has feen in various cabinets to the amount of iooo,

or perhaps more, have not to our own knowledge been ob-

ferved merely: Mr. Jones has taken the trouble, for the

gratification of himfelf and his fcientific friends, to paint

every fpecies, and that in a very correct and elegant manner.

The collection of drawings thus formed affords an unparal-

leled difplay of this beautiful tribe of infects.

In 1795, " The Papilios of Great Britain," a quarto

work with plates, by William Lewin, was publiflied in

London. Whether it was the intention of the author to

have proceeded further with this publication is uncertain :

it finally terminated with the completion of the butterflies.

About the fame period the coleopterous infects of Sweden
were pubiifhed in the language of that country, by D. E.

Naczen, fome part of whole works had, however, been

produced to the public before that period. His books ^for

there are two) are entitled " Befkrifning poa noagra, vid

( icoa fundenc ok'ande arter ibland Skalbaggarne," and
" Befkrifning poa noagra vid Umeoa fundne Infectcr, dels

okande, dels foorut otydeligen bemarkte ochi Fauna Suc-

cica ej uptagr.e." A Latin tract, printed in 179J, by D.
[ :. Hoppe, contains an enumeration of the coleopterous

infects found in the invirons of Erlangj in Franconia ; and

in the fame year, Latreille publiflied his work, entitled,

" Precis du Chara&ere des Genres." In this lall-men-

,, are divided into two principal dalles,

1 . with wings, and thofe without wings. The
order, are coleo 1 tfeopteres, hunipteres, ncuroptcas,

lepidopteres, fuceurs, thyfanourcs, parr.fites, accphales,

ri'toinoftraccs, cruilaccs, and myriapodes. An arrange-

ment of the infect tribes, in a manner fomewhat different,

occurs in "Tableau Methodique des [nfeflSs," by the fame

author. An important paper on the oeftrus genus, by B.

Clark, inlerted in the third volume of the Linnaean Society

TranfactionS, is duly noticed under the article Bot. The
hill production we have to mention in the prefent year is a

fmall tract, accompanied by a coloured figure ot an ex-

tremely beautiful and fingularly formed beetle, in the ca-

binet of Mr. Francillon ; a Ipecies of fcarabseus, having the

pofterior legs remarkable both for their length and thick-

ncls, and hence denominated the kangaroo beetle (icaia-

bxus macropus). The infect is prefumed to be a native ot

Potofi, in South America.

The fecond volume of " Catalogus Bibliothecae Hiftorico

Naturalis, .Tofephi Banks baroncti," &c. by J. Dryandcr,

comprehending the entomological works of that invaluable

library, ifl'ued from the prefs in 1796. From the claflic

manner in which each production is arranged in an appro-

priate department, according to its leading character, this

work mult be conlldered as forming in itfelf a valuable bib-

liothecal fyftem of entomological writers. As an affem-

blage of references, we cannot fpeak too highly of its con-

tents.

" The Natural Hiflory of the rarer Lepidopterous Infefts

of Georgia," in North America, forms a plealing acceflion

to our knowledge of thofe particular Ipecies which it is the

objeft of this work to elucidate. The number of infects

contained in the two collly volumes, of which the work
conlills, amounts to about one hundred. Thefe conftitute

an ample feledtion of the larger kinds of the butterfly,

fphinx, and moth tribes, peculiar to that region. Each
infect is reprefented with its larva, pupa, and an example of

one of the plants on which it is known to fubfift. This
work is written by Dr. J. E. Smith, from a feries of notes

and drawings made by Mr. Abbot, an ailiduous collector ia

North America ; and beiides combining the prastical in-

formation derived from the latter fource, is rendered valu-

able by the numerous additional obfervations of the author,

This work appeared in 1797.
Clairville, the author of a work on the infefts of Swit-

zerland, publilhed in 1798, propofes to divide infects into

eight orders, fomewhat after the manner of Linnasus, but
to diftinguifh them under other names, and to denominate

them clalfes inltead of orders. The names he propofes are

elytropteres, dictyopteres, thlebopteres, halterepteres, le-

pidopteres, hcmimcnopteres, rophoptlves, and pododu-
neres.

In the fame year with the preceding, " Donovan's Na-
tural Hillory of the Infects of China" appeared in London.
This is the only work dedicated to the difplay of the ento-

mological productions of that vaft empire that- has been

publiflied. The materials which coniHtute the bafis of
this volume, and from which it was in a great meafure com-
peted, were obtained from the firll and mott authentic

lmirecs; including examples of the infects collected at the

time ot the emhalfy ol lord Macartney, in addition to many
others obtained from various cabinets of the highlit o k-
brity, and the communication" of friend;. The work is

cmbcllifhed with fifty coloured plates. A trandation ol

this publication has appeared on the continent in the French)
and another in the German language.

The year lRcn was pp. if feveral valuable work*
on the lubjcct ot entomol 11, Paykull tl 1 i> .

publiflied his " lamia Sueciea," a much admired publica-

tion, in three volumes octavo. Cuvier, with the afliltsini

Duma ilj
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Dumeril, brought forward in Paris his celebrated " Ana-

tomic Comparce," a work which, however ill fuited to the

philofophic tafte of our own country, is a production of

very extraordinary merit. The organization of the various

tribes of infects is treated at great length in the lectures

relating to in vertebral animals. This work afTords us alio

a new fyfteraatical arrangement, in which all infects are di-

vided into two principal fections ; thofe with jaws, and

thofe without jaws. In the fir It of thefe orders are compre-

hended the gnathaptcres, neuropteres, hymenopteres, cole-

opteres, and orthopteres; the fecond, confining of fuch as

are deflitute of jaws, are, hemipteres, lepidopterrs, dipteres,

and apteres. The fifth volume of " Bibl. Hi ft. Nat. Bank-

fiana," the addenda of which contains fome further mention

of entomological writers, was alfo publifhcd in 1800. The
laft work that appeared in the prefent year was " Donovan's

Infects of India," a publication correfponding in fize, and

ftyle of erabellifhment, with the " Infects of China,"

and, like that work, embracing in a general, though fci-

entific view, a comprehenfive difplay of the more curious,

rare, and fplendid fpecies peculiar to thofe fertile regions,

the entomology of which it is defigned to explain. This

.work, as in the former inftance, is conitituted from the firft

Sources of original information. The more immediate in-

tention is the elucidation of the entomological production

of the Britifii pofTeffions in India ; but it contains alfo a

variety of infects of the more beautiful kinds difcovered in

the interior of that vaft continent, and in the illands fituated

in the Indian feas.

Lamarck's " Syfteme des Amman* fans Vertebres,"

printed at Paris in the 9th year of the revolution (1S01 ),

prefents a new mode of arrangement for infects. Thefe

its author propofes to divide into three primary clafTes

;

namely, ift, thofe with mandibles and jaws; 2d, thole with

mandibles and a kind of trunk ;
3d, thofe without mandi-

bles, but having a trunk or fucker. The firfl of thefe claffes

contains the cokopteres, orthopteres, and neuropteres ; the

fecond is confined to the fingle order hymenopteres; and

the third includes the lepidopteres, hemipteres, dip-

teres, and apteres. The coleopterae are fub-divided into

three families, according to the number of joints in the feet,

as thofe with five joints in all the feet ; thofe with five

joints in each the four anterior feet, and four in thofe of the

pofterior pair; and thofe with only three joints in all the

feet. Moil of the Linnxan aptera are removed to another

clafs preceding the infect tribe ; the only Linnxan genus of

aptera, admitted by Lamarck into his order apteres, is the

pulex.

The publication of " Marfham's Entomologia Britan-

nica" commenced in the year 1802, with the production of

the volume in which the coleopterx arc defcribed. As the

outline of the arrangement adopted by this author is ftrictly

Linnxan, thofe after the manner of that naturalilt coniti-

tute the firft feries, and are to be fucceeded progreffively by

the hemiptera, lepidopteraj and other remaining tribes.

For the purpofe of this continuation very ample materials

are provided. Mr. Marfham, whofe abilities as an ento-

mologill are well known, has devoted many \ears of his

life to this laudable object : his collection of Britifh infects

is of the firft clafs, and his manufcripts of the molt valu-

able kind. The completion of this work muft be therefore

anticipated as a deniable event. The merit of the firft

volume is acknowledged, and mould the future part appear

with correfponding excellence, we could not heiitate in pro-

nouncing it one of the molt important works of its kind

that has appeared.

£irby's " Apum Anglix" was aifo printed in 1802. This

work contains much curieus information relative to the

bees of this country; a path of entomology in which its

ingenious author has trod with great fuccefs. The Lin-

nxan genus apis Mr. Kirby conceives it nccellary to divide

into two genera, to one of which he retained the original

name, the other he terms melitta, and "under both genera

he defcribc3 many fpecies, fome of which are noticed fi/i

the firft time in this interefting work. Latreille, who has

written on the Linnxan genus apis, and isefteemed an ento-

mologift of ability, pronounces this " un bon travail."

The ninth volume of the Tranfactions of the Linnxau So-
ciety contains an ingenious paper on the apian genus of

Herbft by Kirby; and there are alfo two or three other

papers difperfed in thofe volumes, by the fame writer, well

deferving of attention.

The contents of the fecond and third volumes of 1'
.

tranflation of the Linr.xan " Syftema Naturx a Ginelin,''

relate entirely to entomology This work deferves further

obfervation. The editor does not, in treating of infects,

confine himfelf to the direct tranllation of his author ; he in-

troduces fome commendable improvements in the arrange-

ment after the Fabrician manner ; and he befides incorpo-

rates from other entomological works of credit, publifhed

fince the time of Gmclin, whatever prominent traits of in-

formation he conceived calculated to amend the origi' A
work. We may eafily perceive that Dr. Turton has availed

himfelf of the Fabrician " Entomologia Syftematica" to

a greater extent than Gmelin, and has by this means ren.

dered more efTential fervice to the Englifh reader.

The pages of " Donovan's Tour through South Wales
and Monmouthlhire," lately publifhed, are intcrfperfed with
obfervations on the various natural productions of the inter-

efting tract of country immediately under confidcration.

Thole digrcfiions, from objects of more general moment,
if fuch the reader be inclined to deem them, we at leaft

may preiume to think important ; and fo far as thefe relate

to the fcience of entomology in particular, conceive they
may, without impropriety, be adverted to in this place.

" Donovan's Infects of New Holland," including alfo

thoie of New Zealand, New Guinea, and the feveral iflands

in the Great Southern and Pacific ocean : this accords with
the " Infects of India," already mentioned, being in quarto,

with fcientific and general delcriptions, and in having the

iinilar accompairimcnts of accurately coloured plates. Of
this work it will be alone fuffieient to obferve, that through
the diftinguifhed favour bellowed on the defign, the author
was allowed to enrich his volume with delineations of thofe

uncommon infects collected during the voyage of captain

Cook, by thofe celebrated naturalilts who accompanied that

circumnavigator round the world, and which appear for

the firft time in thi« work.
The fixth volume of " Shaw's General Zoology" is

offered as an illuitration of the fcience of entomology.
The work profeffes only to elucidate the Linnxan genera of
infects, with the hiflory of the principal fpecies. This
being the intention of its ingenious author, the work is

comprized in a very moderate compafs. The plates are

rather numerous, and in general remarkable for the neatnefs

of engraving. Thefe, however, are not original, being com-
piled from the plates of Seba, Rofel, Swammerdam, Barbut,
and others. The " Naturalift's Mifcellany" contains a va-

riety of coloured figures of the more fplendid kinds of exotic
iniects, with delcriptions extremely fuitable to the general
clafs of readers, for whofe purpofe they arc defigned.

Laftly, we ought to mention the work of Coquebert,
entitled " Illuftratio iconographia," recently publifhed in

France : the late entomological tracts of Olivier and La-
8 treille,
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treille, the c*Faune Pariiiennc" of Walcknaer, and the they arc deilitute of voice. An infect is divided into feg-
papcrs on different tribes of infects inferted in the Traafac- ments, or joints, and covered externally with a tough or
tions of the Linnaean Society of London ; the Socicte bony {kin, which is either naked or clothed with down.
d'Hiftoire Naturelle of Paris, and thofe of various other The head is furnilhcd with moveable antenna, and the body
learned inftitutions, through the medium of which they are with feet.

diftributed to public obfervation. Thefe animals arc deftitute of vifible external organs of
Our review of entomological writings is at length drawn breathing at the mouth, their refpiration is performed

to conclulion. In its progrefs we have endeavoured to in- through the lateral apertures, or fpiracles of the body and
elude every work of importance in this department of thorax.

fcience, that has appeared. To what has been advanced They have two eyes, in which refpect they agree with the
refpedting thefe, nothing material can be added in this larger tribe of animals : they have no eyelids, and their
place ; it was our aim, throughout the prefent inquiry, to eyes arc rarely placed on a pedicle ; the diopfis i.s an excep-
point out the leading character of each work, while palling tion.

under immediate consideration, and for this reafon we Hull The antennae are fituated on the head before the
abftain from offering any general comments. By connecting eyes ; and are compoled of an indefinite number of articu-
the whole in the order of time in which they were pro- lations ; in genuine infects, the antenna: never exceed two.
duced, our object has been to (how at one glance, fo far at The cancri have a greater number, and many of the Liunaean
lead as our flight comparifons would pefmit, thofe efTen- apteras have none.

tial refpedts in which each has materially improved upon his The feelers are articulated, moveable, variable in number
predeceflbr ; and by that means mark the progreffive ad- from two to fix, and arc affixed contiguous to the mouth,
vancement made in the fcience with fome precilion. We The mouth is ufually fituated beneath the bead.
ihall finally difmifs this part of our fubjedt with obferving, The jaws are difpofed tranfverfely in the head, and move
that it is poffible fome few works of real worth may have laterally, by which means they are difthiguifhed from moft
efcaped our mention ; the number of thefe, however, we other animals.

are perfuaded, muft be very inconfiderable, and confined to

fuch as have recently appeared in countries remote from
Britain.

Clarification,

The trunk is placed between the head and the abdomen.
The abdomen is ufually annulated with five fegments,

and is fometimes armed at the end with a iting.

The legs are ufually fix in number, and are attached to
the trunk. Each leg confifts of three diftinct divifions,

It will be observed, from the preceding obfervations, the thigh, fhank, and feet.

that naturalifls entertain very diftinct opinions as to the The wings are either two or four ; fome of thofe with
principles on which the claffification of infects ought to be two wings only are protected by a fhelly covering, as in the
founded. This diverfity of idea arifes from the different coleopterx.

»iews under which they have been confidered. Valifneri Infects are oviparous ; depofit their eggs in an imprco-na-
divides infects into four claffes, according to the places in ted ftate in general, and do not brood over them, or their
which they live, as plants, in water, in the earth, or upon young. Moil infects undergo a triple transformation, the
the bodies of other animals. Agricola into three, namely, egg producing a grub or larva, which becomes, when full

thofe which walk, fly, and fwim ; Frenzius, into flying in- grown, a pupa, and the later producing the perfect fly.

fects, aquatic infects, and terreftrial or creeping infects. The fexes are male and female ; there are alfo neuters in

Swammerdam diftributes them into clafles from their appear- fome fpecies devoted to labour for the former. Infects caft

ance in the ftates preceding their final transformation, with- their fkins, and therein agree with reptiles. They are faid

cut particular regard to the laft or complete ftate. In this to inhabit thofe plants on which they ufually feed,

refpect Swammerdam is followed by Ray, who fe two pri- r, r , , r . ,

mary claffes are, of thofe which undergo transformation,
Defcnptwn of the component parts of I,fas.

and thofe which do not ; and his orders are determined from The external parts of which infects confift are divided
their metamorphofes, and the number of their feet. Lif- into four principal lections, the head, trunk, abdomen, and
ter has given a fyftem founded on the figure of the egg in members, each of which require to be feparately confidered.
which the infect is inclofed, and the number of the feet. Caput, or Head.—Under this term is included the iirft,

The difference obfervable in the texture, and alfo in the or principal organ, the head, properly iu denominated in iu
number of the wings, form the diftinctions of the primary collective form. This part is fuppuicd to be the principal
divifions of Linnaeus. And laflly, the principal characters feat of the ienfes, as in all others of the larger and appa-
upon which infects are diftributed, in the arrangement of rently more perfect animals. Internally it contains the
Fabricius, is taken from the ftructure of the mouth. Each medullary'fubilance or brain; its exterior characters arc,

of the fyftems founded on thofe diflimilar characters have the mouth, eyes, (lemmata, antennx, front, vertex, and throat,
gained admirers. The characters of the Linnxan and Fa- In fome infects the head is very large in comparison with
brician fyftems appear the bell, and are molt uuiverfally their body. The proportion between the head and body is

approved. not the fame in all infects, even in the different ftages of

General obfervations on InfeBs. gP^* ,°,
transr°rmati°"-

,f

n
f*

"terpdlars, winch have
J J tins part horny, it is generally fmall before they moult, or

Infects are a race of animals deftitute of internal bones, change their (kin, and becomes larger after each moulting,
in which refpect they accord with a very extenlive number This part is almofl conftantly diftinct from the thorax : in

of natural families in the lower orders of animated beings, the coleoptera it is connected clofe to the latter : the hemip-
Their bodies are kept in a ftate of moifture by the circula- tera offer many examples in which the head is flightly

tion of lymphatic tranfparent juices inftead of red blood, attached, as in the genera blatta, achcta, phafma, mantis,
and in this particular agree with the worm tribe. They &c. : in the lepidoptera order the head is not always very
have no diftinct heart, external ears, openings at the nofe, intimately fituated to the thorax ; there is a fmall interval

er noftrils, nor teeth in the mouth j and feme affert that fometimes between which the articulation of the neck may be

fecu,
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. when the head is inclined downward. The Succeeding

ptera, afford numberlefs indances of the head

being placed upon a (lender ligamentous pedicle at a dillance

from the thorax : in hymenoptera and dipten the head is

rather remote, fometitnes being placed on a fmall tubercle

in the anterior part of the thorax ; and in the Lilt, or apterous

order of Linnsean infects, feveral of the .genera are diltin-

guifhed 1)', having the head and thorax confounded with

each other, as in icorpio, aranea, ntonoculus, &c.

The connection between the head and thora>: in infects

fuhfifU by one of twb modes of articulation; the dx&, in

which the point of contact isfolid, and the motion depends

upon the fhape of this part, cr another in which the articu-

lation is formed by a ligament; In the articulation of the

head bv the contact of the foKd parts, the 1 it ad has commonly;
at the pai t anf* ering to the neck, one or two fmooth tuber-

cles, which aic received into correfpoildent cavities on the

anterior part of the thorax. This is exemplified in the

genera fcarab.rus, lucanus, cerambyx, and moil Other

-coleoptera, and which hence have the power of moving the

head backward or forward, and thus of directing the mouth
^downward. Another mode of folic! articulation takes place

when the pofterior part of the head is rounded, and turns

on its axis in a eorrefpondent focket on the anterior part of

the thorax, as in the brentus, &c. The axis of motion is

then in the centre of the joint, and the mouth of the infect

can be directed either upward or downward, or to the right

and left. A third fort of articulation occurs when the head is

truncated behind, and joins by a flat furface either to a

tubercle of the thorax or to another flat and correfponding

furface, as is feen in many of the hymenoptera and diptera.

In fome kinds of the Fabrician attelabi, this folid articula-

tion is accomphdiedby another means : the head of thefe in-

tects terminate behind in a round tubercle, which is received

into a eorrefpondent cavity of the thorax : the inferior edge

of this cavity is notched, and thus confines the motion of

the head to one direction.

The ligamentous connection of the head and thorax is

{hewn in the blatta, forficula, mantis, and feveral of the

r.curoptera. In this mode of articulation, the motion of

the head is very extenfive, and confined only towards the

back, in which direction it is oppofed by the projection of

the back. The mufcles which move the head are fituated

within the thorax : the membranes or ligaments extend

from the anterior part of the collar to the furface of the

occipital foramen.

Brain, or Medullary Suh/lance.—According to the
*' Fundamenta Entomologix," it was the idea of Linnaeus,

that infects have no brain in the head ; an opinion often re-

peated fince his time, but which, from the obfervations of

the ableit phyftologifts of the prefent period, proves to be un-

founded. Linnaeus does not deny the exiitence of a me-

dullary thread in this part of infect «, but ftates that he never

could difcover it to be organiisd; and hcr.ee, he fays, the hip-

pobofca equina, or horfe-flv, wil" run, live, nay even form

an union with the oppofite fex, aft*r being deprived of its

head, to fay nothing of many others, which are capable of

living for a coniiderable while in a decapitated condition.

From the anatomical invettigations of Cuvier it is, neverthe-

lefs, fufficiently obvious, that independently of a nervous me-
dullary thread, infects have a brain diftinctly organifed, from

which this thread and other nerves arife, and that its feat

is in the head, as in the more noble tribe of animals. The
exiftence of a true brain in infects was believed by many
writers before the time of Linnaeus, and by fome after ; but,

generally fpeaking, the opinion of this celebrated nat'iralift

was affented to, and enquiry ceafed, till its confideration

was revived by Fabricius, and the ;

'

Is of France,

the mofl diilii.guillu-d of whom is Cuvier, and from the

refill! i
bfervations it may be affirmed, that ink

as well as mod other animals, have a gem:

Fabriciiis is reputed to be the iirft whi red the

true brain in infects. That Fabricius affirms the fact, and

that as an entomologiil his aflertion was 1> oppofed

to the opinion of Linnrtus in this refpect, is not to be de-

nied, yet the merit of diicovery is by no rr.eaus due to this

writer. His obfervations on the brain, the organs of hear-

ing, and other fenfations of infects, were made chiefly on

the lobiter or cray-fifli, animals of the crtlftaceotu kind, and

which, though in fome refpefl i , we do not admit

to be of the infect race. But if they were, can we have

fo entirely forgotten the anatomical inveiligations of can-

cer allacus by Roefel, as to all >\v Fabriciua the credit of

discovering ihofe very organs which he defcribes many
years before ; and if he really obferved thofe organs in ge-

nuine infects, can we overlook the laborious anatomical en-

quiries of Swammerdam, or t
1

: minute relearches ot Lyo-
net, in which the cxiilence of fueh an organ is rendered

manifefl, with no other view than to award the merit of its

difcovery to Fabricius?

No phyfiologilt whatever has purfued this interefling

fubject of enquiry fo far as Cuvier. This attentive and
fkilful obferver examined a confiderable number of the dif-

ferent tribes of infects, in order to afcertain their internal

organization, and has cftablifhed, beyond difpute, if any
doubt could (fill remain, that infect* have a brain in the

head. From Cuvier we alfo learn that the brain is not

conftantly of the fame ilructure in all infects ; in fome tribes

this organ coniifls of one lube, in others of two, and in

others again of four ; and the nerves ariling from them dif-

fer alfo very materially in different families, and fometimes

even in fpecies. But befides this diffimilarity, there is another

circumflance infinitely more remarkable, the form of the

brain and medullary nerves in certain infeifts, are afcertained

to undergo a coniiderable change, as well as the external or-

gans, in paffing from the larvx to the perfect ftate. The
molt extraordinary of thefe deferve notice, and the circum-

flance being ltated may ftimulate others, perhaps, to a farther

enquiry, in the relult of which, it is apprehended, a Gaidar

change, will be obferved, in a far greater number of the in-

fect race than may be at prefent conceived

Brain in Co/ecplerous Inftcii.—The larva of a large

beetle, common in Europe, and known by naturalifls under

the name of icaraboeus naficornis, affords a favourable oppor-
tunity for the afcertainment of this fact ; it is of a large

fize, and the change it undergoes in paffing to the winged
ftate is very confiderable. The brain in this larva is fitu-

ated under the great fcale which covers the head, imme-
diately above the origin of the cefophagus. It confilts of

two approximate lobes, which are very diltinct at the front

and back part. Four nerves arife from the anterior part,

two on each fide, which are loft in the cirri and parietes of

the mouth, one pair of nerves arifes alfo from the lateral and
fomewhat pofterior part of the brain, which, embracing.the

cefophagus, proceeds below to form a nervous cord ; and
another pair is produced from the lower furface of the
brain. In the perfect infect, the nervous cord prefents a
very confpicuous difference ; in the larva there is only a
tingle ganglion, but the perfect infect has feveral, and which
are very diftindt. The firil is fituated above the condyle

:

it proceeds from the two pofterior filaments of the brain,

and is diftributed to the mufcles which move the head on
the corfelet. Its pofterior part produces two filaments,

which pals into the breaft, where they unite towards the -

middle,
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middle, and form a trianjriiT.if ganglion, from the fides of
which three pairs of nerves arife, and are diftributed to the

mufcles. It; pofteriof angle detaches two parallel nerves

which proceed into the bread, where they form a third and
fourth ganglion, iituated very near each other, and appa-
rently divided iiuo two lobes by a longitudinal furrow.

All tl»e other nerves of the body proceed from thefe two
ganglia, by an irradiation precifely in the fame manner as in

the larva.

The nerves in the larva of the ftag beetle (lueanuscer-
vus) differ greatly from tliat of the foregoing infect The
brain confifts or two contiguous and almoft fpherieal lobes,

which produce four nerves anteriorly ; two beneath and
two behind, which latter form a collar round the cefopha-

gus, and uniting underneath compoie the nervous cord of
the body. The cord is formed of eight ganglia, and ex-

tends to the ninth ring of the body. In the perfect ftate

the brain confifts likewife of two approximate lobes of a

fpherieal form. There are alio two ganglia on the lateral

parts of the brain, which are almolt as large as each of the

lobes : in form they refemble a pear, and reft on the brain

by their bafe : the two anterior pairs of nerves ariling from
the brain terminate in the palpi and other parts of the

mouth. The brain produces alio two very long and (lender

nerves behind, and the ditpoiition of the nerves ariling from
the various parts differ very much from thofe obfervable in

the larva.

The nervous fyftem of the larva of hydrophilus piceus,

or great water beetle (dytifcus, Linn.), will ferve to illuf-

trate thofe of an extenlive number of other coleopterous in-

fects, fuch as the larva of cerambyces, dytifci, carabi,

ftaphylini, &c. Some little variation will be found, but
the analogy is very confpicuous. The brain in the larva of

this infect is fituated in the head above the origin of the

cefophagus ; it is formed of two lobes, which lie very

clofe together. From its anterior part it detaches fome
iilaments to the palpi, the antennae, and the parietes of
the mouth. Its lateral parts produce two cords, which fur-

round the cefophagus, and which are the origin of the nervous

cord iituated inferiorly. The chief nervous cord is com-
pofed of ten ganglia, each of which produces three pairs of

nerves, which are loft in the mufcles of the abdomen. In

the perfect infect the brain confifts of two fpherieal bulbs,

which are clofely united. The lateral parts give origin to

the optic nerves. The anterior part of the brain detaches

fome filaments intended for the parietes of the mouth. In

the fame place is alfo a fmall fpherieal ganglion, which
feems to belong to the recurrent nerve that accompanies the

cefophagus. The brain in the larva of dytifcus margina-

lis is different from that in the larva of hydrophilus piceus,

although thofe two infefts are fo clofely allied in genera; in

the latter it is fpherieal, and confifts of a fingle lobe, it is

fituated in the head above the origin of the cefophagus : its

anterior part produces fome filaments for the mouth, and

its lateral parts the two optic nerves : the latter arc compofed
of two parts, which are very dillinct in form. That portion

next to the brain is of an oval figure, pointed at the extremity

which joins the brain, the other extremity is rounded, and
produces a (lender nerve, which paiTes directly to the eye.

Hemittera.—The ftrudture of the nervous fyftem in the

larva; of hemipterous infects does not often differ very fenfi-

bly, it is faid, frqm that which is exhibited in the perfect in-

fect to which they respectively belong. But the fmall num-
ber of this tribe already examined do not authoriie us to fpeak

on this fubject with much confidence. A confiderable differ-

ence prevails in this refpect between the perfect miects of

fome oppofite genera, as appears from thofe winch Curiet
Vol. XIII.

defcribes. In the cock- roach, bkttaameric ina, the brain is

compolcdof two lobes, leparated by a very diilinCt notch
anteriorly. The optic nerves arife on the fides,' and its an-
terior part detaches fome Iilaments to the parietes of the
mouth, and to the instruments of manducation. The nervous
cords, which form the medulla, arife from its inferior furface.

In the great green locuft (gryllus viridiffimus) the brain is

iituated in the hend above the cefophagus; it confifts of
two lobes, which are pyriform, united at their bafe, and pro.
longed at their other extremity into an optic nerve for the
eye of each fide. The anterior part alfo produces two ncrv s

of a pyramidal form, the bafe of which refts upon the brain.

The brain of the mole-cricket (acheta gryllo-talpa) is com-
pofed of two rounded lobes, which are particularly difruict

at the pofterior part. The nervous fyftem of the water
fcorpion (nepa cinerea) is different. This confifts of three
ganglia, thefirftof which (properly the brain) is iituated

in the head. It is formed of two approximate pyriform
lobes, which touch each other at the bafe, while th:irfum-
mits are directed obliquely forward towards- the eves in

which they terminate ; the middle and anterior part of thefe
lobes alio produce filaments for the parts of the mouth ;

the third, which is more voluminous than the brain, lies-

near the bafe of the fecond pair of legs.

Lepidoptera. —The nervous fyftem of caterpillars, orlepi-
dopterous infetts in the ftate of larvae, confifts of a feries of

' thirteen principal ganglia, which furnifh filaments to all the
other parts of the body. The firft of thefe ganglia is what
may properly be coniidered as the brain : it is fituated in the
cavity of the head above the cefophagus, and cor.iills of two
round tubercles, which are concave beneath, and correfpond
to the convexity of the oefophagus. This ganglion com-
municates with the reft of the nervous cord by two thick
filaments, which embrace the trfophagus, and which are
united below it to the anterior aud lateral parts of the next
ganglion ; and it befides produces eight pairs of nerves.
The firft partly unites with other filaments

; produces fome
for the oefophagus, and forms feveral remarkable ganglia
below the lower lip. Thelargeft and molt poiterior, which
Lyonet has named the firft frontal ganglion, is prolono-ed
behind into a thick recurrent nerve, which is continued the
whole length of the body contiguous to the back. The
fecond pair of the brain appears chiefly intended for the an-
tennae, though it furniihes feveral filaments to the neigh-
bouring parts, and the others for the more remote portions
of the body. Thefe obfervations are from Lyonet, and re-
late principally to the larva of the goat moth (phalaena cof-
fusof Linnsus.) Few of the lepidopterous infects in the
winged ftate have yet been examined for the purpofe of af-
certaiiiing the ftrudture of the brain. In phalaena difp'ai

this organ is almoft fpherieal; there is, however, a longi-
tunal furrow on the middle line. lis anterior part produces
fome exceeding (lender nerves. There are alfo two !ar«-e
optic nerves on the fides which proceed into the concavity
or the eye, where they terminate by a bulb, from whence
arife a great number of filaments.

Neuroptera.— [n the larva of the lion-ant, (mvrmellon
formicarius) the nervous medulla, proceeding from the brain
in the hcad.confilh iiill of two ganglia, which are compofed
of two lobes fituated clofe together, and are placed in the
thorax ; the remainder of the nervous medulla, confiding of
eight ganglia placed in very clofe leries, and each formed
of two lobes, is contained m the abdomen. The larva of
the ephemera has eleven ganglia, exdufive of the brain
which furnifhes two large optic nerves. The larva: of the
libellulae, or dragon (lies, have a fmall two-lohed brain, which
produces optic nerves, larger or (mailer in different fpecies.

I

»

The
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The Fabrician genus irfhra has the largeft. The reft of

the nervous fyftcm forms a feries of gang]

In the orfhna the thorax contains fix, the tv o

arc the largeft, and there are feven fmall and equa

in the abdomen. In the winged ftate the brain is Foi

of two very fm ill lobes, and the optic ner\

into the form of two very large plates, which i ...

of a kidney, and which is fprtad upon all the

of the eye'next the h< ad. T
Ltr" cord is exc (lender,

or thirteen fmall the'laft ofwhich is,as ufual, co'n.

ne'eted with thi s of generation.

Hymenoptira.—Thebrain*n tl : larvae of fame kii

tenthredincs, which have the headl , is broad and fhort,

.and feems to confift of four'bulbs of eq ,
and

the form of which is nearly fpherical ; the two external

ferveas the bafe of fhe op eh are Bender,

enlarge a little at their other extremity. The firft

is produced by two very fmall nerves, which

inferior f the brain, ar.J which, after having em-

braced the ccfophagus, unite under the Brft ring of the body

;

it fui nents to the mufcles of the feet, and termi-

nates poll iriorly in two other nerves, which, at the diftance of

one line, produce a fecond ganglion, and lo on in fucc'efSon :

the nervous cord is in this manner formed of eleven ganglia,

excluiive of the brain : all the ganglia are of a roundilh i

and diminilh in thicknefs as they recede from the head. The
brain of one of the hyrnei in the winged

(the common bee)israth< r fmall.a idisdividedintdfourlobes.

It produces the nerve^ which are diftributed to the different

parts of the mouth, and the two large optic nerves which are

dilated, and applied behind each eye, as in the lilxlhilre.

There are afterwards feven ganglia, three of which are in

the thorax and four in the abdomen. The nerves of the

laft chiefly fupply the fexual organs.

D'iptera.—The nerves of the larvse, in fome of the Lin-

nxan mufcae, as m. chamaeleon, ftc. (ftratiomys, Fabr.

)

have fome refemblance to thofe of the larva of fcarabaeus

naficornis. The brain is formed of two lobes- placed clofe

together and almoft fpherical ; it is hunted above the celo-

phagus, on a level with the fecond ring of the body. A
number offmall nervous filaments arifes from its anterior part,

and thev are diftributed to various parts of the mouth. The
pofterior part of thefe two lobes fends forth two thick

branches, which embrace the ccfophagus, and form the cri-

gin of the nervous medulla. This nervous cord is very

fliott, and in diameter one half lefs than that of the brain.

It confifts of eleven ganglia placed very near each other,

each of which produces one pair of nerves.

A more lingular appearance is exhibited in the ftrutin re

of the nervous fy Item of roufca putris than that juft de-

fciibed. The brain is fituated immediately above thee

of the ccfophagus behind the head ; it is very large in pro-

portion to the reft of the body. The anterior pprt is notch-

ed, pofterior rounded, and appears altogether as if formed

of two lobes. A pair of nerves arifes from the anterior

p. .rt of the brain, proceeds forward, and is diftnbutcd to

the mouth. Thefe nerves become confpicuoiifly large pre-

vioufly to distribution. Pofteriorly the brain prcfents an

aperture which affords a pafTage for the cefophaouis : the

nervous part, fituated at the fides, may be regarded as cords

which produce the medulla, and all below the oefophagus

as the medulla itfelf.

Mufca tenax (Lir.n.) in the perfect ftate has a fmall brain,

formed of two lobes, which are fituated very near together,

but diftinguifhed by a longitudinal furrow ; the anterior part

produces a large nerve, which is afterwards diftributed to

t
1 "' antenna: and the probofcis. In afilus crabronifcrrms is

the abdominal ganglia, which are fix

in number. The brain itfelf is fimilar to that of the fyrphus
1 ants, c<c.) but tne bulbs formed by the optic

nerve .. . proportion to the extent of the
-

r.—In :
%

, fcolopendra morfii .

.

it is almoft fpherical ; the optic nerve is

r.cnts arc :

in nun .
! which arc fo >

ir part brain, to which they are

i particularly inte

for th -, into which we obfervt them enter. The
the cclophagus proceed directly

downward, and form a lai I at the union of the

'ion produces two
rd» the fides. A ganglion,

.. , is placi .ch of the ar-

ticulations : the. re in all t. lindi

lia in this infect, from esch of which are detached three

ves.

/>/,',",'/'.— Iti ord r to afford fome idea of the arr.az-

ing difference that prevails in the ftruftare of the fe-

veral parts or organs which conftitute the mouth, it wiH
be only reqOrrfite to obfefcve that the clafiification of all in-

fects, in the Fal rician fyltem, is founded on this character.

. i are ten principal parts of which the month confifts
;

it is from the relative proportion of each, from the

i:ity in the form, pofition, variation in 1.umber, or oc-
caironal peculiarities, that the moil permanent characters

are deduced. Thefe parts have one difadvantage : they are

generally fmall, and from this circumflance have not been

fo ui.iverfally adopted in the arrangement of infects as they
would otherwife. Without, however, beftowing fome lil tie

attention to thefe organs, it i ble to diftiibute in.

fedts into their natural order with any great degree of cer-

tainty.

The organs of the mouth were /lightly regarded by Lin-
rraeus ; and to this caufe alone \vc may attribute foir.e few

s errors in the works of that uaturaliil. The parts he
defcrrbes are the roftrum (or probofcis), maxillu;, lie.gua,

and labium fuperfus. Some of thefe are not fufficiently

difcriminaced ; his roftrum and probofcls are not different
;

the maxilla; are iHled with ihe mandibular ; and the
labium fuperius is not, as the expreflion implies, the upper
hp of the infect, this latter part being fituated under it.

Fabricins defines thefe parts with more precifion, as he de-

rives his eftential characters from them. In the arrange-

ment of O'ivier, in the works of Latreille, and moil other
modern writers on entomology, the effential characters are
eftablifhed chiefly en the peculiarities of thefe organs.

ten principal parts of which the mouth Confifts are

the follow i

Labiumfvperivst, or upper lip : a tranfverfe, foft, move-
able piece of a coriaceous or membranaceous nature, known
from its situation at the anterior or upper part of the mouth.
This part is very diflinct in many of the coleoptera, and in

the gryllos, apis, and fome other genera. Linnarus fome-
times confounds the upper lip with the clypeus or fhield of
the head ; and fimilar irfftances occur in the works of Fa-
bricius. Thefe two parts may be diftinguifhed by one in-

variable character ; the clypeus is fixed, and forms a por-
tion of the head : the upper Hp is moveable.

Labium inferius : the piece which terminates the mouth
beneath, and which is foraetimes lengthened, fo as to form
the iiiftrument called ligula. It is foft, flexible, ufually

bifid,
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. and has the pofteiior pair of Feelers placed at the

I

mandibles : two hard pieces, in fubdancc

ich are placed one*^t each file of the

ii low the upp t lip. Thefe have a lateral motion,

the upp iver I'p move up and down, a., in

-. il . Tl Vom the maxillae, with which
are fometimes confounded, 1 /ing any.of the

j attached to them. la rapacious infects,

more pov. .

'

i in thofe which per-

forate wood'; and t! Itronger mandibles

.
. es.

Ma newtiat membrana-
icy, and in figure , nan-

are commonly i.-.dented at the extremity,

and... at inner edge. They are placed

under the mandibles, and abo \ r lip ; their motion

is lateral. In thofe infe<3a which have rn ire than one pair

. the polterior ones take their origin from the fides

of the maxilla;.

Galea.— Shields of the mouth, two membranaceous ap-

pendages, ufualry of a large fize and cylindrical term, placed

one on each fide, at the exterior part of the jaw, and which
cover and protect the organs of the mouth, conjointly with

the lips. The galeae are inferted at the back of the jaws,

as is well exemplified in the gryll-is tribe.

Orgnr:s nfTnJle.

Thefe appertaining of courfe, like the foregoing, to the

mouth, and of which they couftitute the mod material

pari, admit of confiderable variety m their formation, and

in fome particular tribes differ fo greatly as to have obtained

diftinft names in the works of entomologifts, according to

their precife form ; fuch, for example, as liguia, lingua,

rodrum, probofcis, and hauitellum.

1,'ipila.—This is the part confidered by many authors as

the lower lip; its fituation is immediately under the jaws;

and it confiils of a Angle piece, which is of a foft texture,

often bifid, and, if attentively examined at the bafe, will be

found of a horny fubftance.

In the coleoptera, and fome of the hemiptera, as the

blatta, phafma, gryllus, &c. this tongue terminates at the

poi it in a membranaceous fubftance : its form is extremely

various in the different genera. Tlie hymen.optera and fome
neuroptera have the tongue or ligula fituated in the fame

manner; but it is in thefe concave, rind is frequently pro-

longed into a fort of probofcis, which fbmetimes exceeds

the length of the whole body. It is membranaceous, but

of a foft and fpongy texture, and well fuited for receiving

the impreffions of tafte. This kind of tongue is extremely

well exemplified in the bee.

Lingua : tongue, the involuted tubular organ which
conftitutcs the whole mouth in lepidopterous inft fts. This
is of a fetaceous form, and either very

'

in the pa-

pilio and fphinx genera, or fhort, ?.s in mod of I

s and other moths. It confifta of t
' :itous

are externally convex, concave within

itudinaliy by a future along tl

and beneath. Tin ing form a

which the nc&areous jiriccs of the flowers on \.
!

•is fubfift are drawn up with facility. Th
not very clofely unh leans

needle point. When th

ic exferted ; at other times it is roll

,ii.

3 circum(*ancA •
' by ]

Co il.c tongue of the ! u Havii g i

tongue of a papilio antiopa, almod as foon as it was eman-
cipated from th is, it moved and rolled itlelf up at

intervals for a co iletime: an hour after it had been
cut off it repeated the fame motions, recommencing them

lime ii wa i touched. It was obferved that the fame
effeft did not follow, if tl e ! utterfly Lad ben liberated
from the chryfalis for a few days.

'rum, or beak : the part which forms the mouth in

many of the hemipterous order of infe&s. 1 imenr.

is moveable, articulated, and bent un rl . Within
this beak is hollow, and contains, is in a Iheath, three or
more very fine and delic of which
thefe infects introduce inti

I ly of the aniipal, or fub-
ftance of the plants, from which they draw nourifliment.

'

The roflrum is confpicuous in the genera cicada, nepa,
and cimex.

Prohofcit.—The trunk is inferted in place cf the mouth,
in moil dipterous infects. It is rather ffefhy, retractile, of
a fingle piece, and often cylindrical ; the e.':d forming two
lipsfwhich are of a foft fi and from the delicacy of
their teguments mud poff cult; of tafte in a very
hieh decree.

Haujlcllum.—Formed of two or more v.w fmall and deli-

cate filaments, inclofed in a fl atl oftw i Ives.

Lingua, roftrum, and probofcis, are Linnsan terms

:

the firit is adopted according to the definition of that fyf-

tem ; the two latter are fynonymous with Linnaeus. Li-
gula is a Fabrician expreffion, indicating the lower lip.

Pjljl.— Feelers. Thefe ait . moveable, filiform

organs, or appendages, placed at each life the mouth in the
generality of infects. In fome refpects they refemble the
antenna;, but are more diftinctly articulated.' They vary i.i

number in different infects, being either two, four, or 'fix,

and are commonly inferted at each fide the exterior part of
the jaw. In thofe which have only one pair, they are
ufually fituated on the upper lip ; when two or more, the
pofterior ones are generally on the lower lip ; and in fome
infects furnifhed with a fucking trunk, they are oftentimes
found inferted at each fide of that organ. Thefe Feelers are
compofed of feveral joints, the number of which vary.
Like the antenna;, to which they bear analogy, they are
endowed with powers of motion, but dill more extenfively."

They alfo fcrve, like the antenna;, as an effetitial character
in the conftructiou of genera; and from their fituation, the
number of joints, termination, and relative proportion and
fize, are exceedingly ufeful for that purpofe.

Thefe feelers, as their name implies, are confidered as the
organs of touch ; and this is conceived probable, hecaufe
the infect agitates thefe parts, and preffes its food with them
before it begins to eat. Some have fuppofed them to be
the organs of hearing ; and others of a fenfe peculiar to in-

fects, which we are ignorant of. It has been afcertained
it, that they are not absolutely neceffkry to

the life of the infect, and that it even fuftains their lofs

with
| inconvenience. Feelers are rot

mon to all infefts. There are many whole genera def-
- ; as, for example, the fulgora, cicada, the

feveral
i of the JLinnasan cimiccs, nepa, notonecta, and

- :> others.

Certain Linda ofinfe&s areprovi"
, both in

i llate, as is
]

ularl) ex mplifii .1 in

the dytifcus and hyi n ;ain in the libel-
1 worthy of l il., I, oi , qipcar

re immediately i the carnivorous tribes of
[e which feed on pis itfe.

the infect race that
1 the nofc ; and it is

I i 2 further
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further evident, that there is no organ within the head ap-

propriated to the fenfe of fmcll. From analogy, and com-
panion with other animals, naturalifts have been led to feck

this organ in the head : and as infects afford the moft con-

vincing evidence of being poffefled of this faculty, fonie

have placed it in the antenna;, and others in the feelers

;

neither of which, from attentive examination, appears cal-

culated for this purpofe.

It is fufficiently clear that infefts poffefs the faculty of

fmcll, if not in a very eminent degree, and that in many
refpefts they are rather guided by this fenfe than by the

force of inltinft. Infects difcover their food at a great

diltance, and, as it is fuppofed, by this means; and it is

concluded likewife, that butterflies and moths are directed

by the fame fenfe to the difcovery of their mates. A female

of phahena quercus (eggarmoth), inclofed in a box, and

thus expofed in an avenue of a wood, will attraft the males

in numbers to the fame fpot ; and though fhe cannot pof-

fibly be feeu, they will appear fully fenfible of her prefence.

Admitting that thefe circumftances may be otherwife ac-

counted for, one argument at leaft bcar6 itrongly in its

favour, namely, that of the flefh fly (mufca vomitoria) be-

ing fo far deceived by the iimilarity of odour, as to lay its

eggs on plants of the (lapelia genus inftead of animal iub-

ilances. Thefe infects, as the name implies, fubfift in the

larva (late on flefh, preferring that which is putrid, or haf-

tening to the flage of putrefaction, and from whence, in

confequence, a powerful odour arifes. The plants of the

Itapelia genus have the fame fmell ; and the parent infect,

mifled by this means, actually depolits her eggs on thefe

plants.

As inflinft never errs, though judgment may, it is a na-

tural inference that the infeft is not in this inftance under

the controul of inflinft, but of her own will, becaufe other-

wife fhe would not fail to lay thofe eggs in flefh, where the

larva, when hatched, would be provided with food ; while,

on the contrary, the plants referable this food only in its

offenfjve odour, and thus, when hatched, the infant brood

inevitably perifh. Does not this afford prefumptive evi-

dence at leaft, that the infect is directed to thefe plants by

the organs of fmell ?

If infefts then evince fuch apparent proofs that they do

poffefs this faculty, and that it appears likewife the feat of

this faculty does not refide in the head, it muft be fought

after in fome other part. The organs of fmell, in all ani-

mals which refpire air, is fituated at the entrance of the

organs of refpiration ; from this cireumftance it is conceived

moil likely that the refpiratory fpiracles on each fide the

body muft be the true organs of that fenfe. This idea was

advanced by Baiter ; yet it feemed to imply fuch an inver-

fion in the ordinary courfe of nature, that it gained little

credit. Of late years the fame opinion has obtained the

concurrence of the belt anatomifts. Cuvier is decidedly in

favour of this conclufion, and, in addition to the reafons

hitherto ftated in its fupport, obferves, that the internal

membrane of the tracheae appears well calculated to perform

this office, being foft and moiflened ; and that the infects

in which the trachex enlarge, and form numerous or con-

siderable veficles, are thofe which feem to poffefs the moft

perfect fenfe of fmell. Olivier endeavours to maintain that

the palpi or feelers, and alfo the antennae, are the olfactory

organs in infects.

Eyes.—Moft infefts have two eyes. Thefe are placed in

the anterior part of the head, and vary very much in their

external figure in different tribes. Some of the Linnasan

infefts of the apterous- order have a greater number, the

fcorpiocs have eight, and the fpiders from fix to eight, and

there are befides other genera in which the eyes amount to
mure than two.

This pair of eyes in the infect race is of a compound
kind, while thofe of the fcorpion and fpider are fimple, and

in tiiis refpeft the difference is very remarkable. The com-
pound eye is one of the moft extraordinary deviations from

the ordinary courfe of nature in the conformation of the

organ of fight ; the fimple eyes approach much nearer thofe

ot other animals. By compound eyes we mean thofe kinds

which are reticulated, and when magnified are found divided

into a great number of compartments, and of thefe every

genuine infeft appears to poffefs two. Befides thefe eyes,

many of the neuropterous and hymenopterous families

have three fmall fhining convex points placed in the middle

of the head, and called by entomologifts ftemmata, the uti-

lity of which has never been afcertained. The extreme

minutenefs of thefe organs does not allow the comparative

anatomift the means of diffefting them, but we ftill think

they can be no other, than organs of fight. Should this ap-

pear doubtful, becaufe we obferve them in thofe infects,

which are befides furnifhed with a pair of eyes of the com-
pound kind, it fhould be recollected that fcorpions and
fpiders, as before -mentioned, have feveral more eyes than a

pair ; and if, on the other hand, the fimplicity of their ftruc-

ture be confidered as an argument againft this conclufion,

let it be obferved that they poffefs every charafter in their

form, appearance, fituation, and immoveability, which the

only kind of eyes thefe creatures are furnifhed with are

known to poffefs. We, indeed, conceive it very probable,

that thofe three fhining points, called ftemmata, are truly

organs of fight ; and that, confequently, many infefts which
appear to have only two eyes, have in reality no lefs than

five.

The compound eye in infefts is fo very different from that

of other animals, that it would be difficult to perfuade

ourfelves of its being an organ of fight, had not experi-

ments, purpofely made, demonflrated its ufe. If we cut

out, or cover with an opake matter the eyes of a libellula,

or dragon fly, it will flrike againft walls in flight. The
wafp is laid to afcend perpendicularly in the air till

it completely difappears, when the compound eyes are

treated in the fame manner, and to remain perfectly im-

moveable when both the compound eyes and the ftemmata

are covered ; in the firft cafe it feems to follow the direction

of its fight upwards, in the other to be deprived entirely of

the vifual organ, and uncertain whither to direft its flight.

The compound eyes are generally convex, and when
viewed by the microfcope exhibit an innumerable multi-

tude of hexagonal facets, flightly convex, and feparated

from one another by fmall furrows, which frequently con-

tain fine hairs, more or lefs long. Thefe facets give, to

the naked eye, the appearance of network, and amount to

a greater or lefs number in different infects. Leeuwenhoek
counted 3 1 8 1 in the eye of a beetle, and in that of the com-
mon houfe fly about 8000.

Thefe facets form altogether a hard elaftic membrane,
which, when freed from the fubftances that adhere behind,

is very tranfparent. Each of thefe fmall furfaces may be
confidered either as a cornea, or a cryftalline, for it is ex-

ternally convex, and concave internally, but thicker in the

middle than at the edges, and it is alfo the only tranfparent

part in this lingular eye. Behind this tranfparent membrane
is a fubftance, which varies greatly as to colour in different

fpecies,and which fometimes iorms,even in the fame eye,fpots

or bands of different colours. Its confiftence is the fame as

that of the pigment of the choroides ; it entirely covers the

pofterior part of the tranfparent facets, without leaving any
"* aperture
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aperture for the pafiagc of the light. Behind this pigment
we find fome veiy fhort white filaments, in the form of hex-

agonal prifms, fituated clofe to each other, like the

llones of a pavement, and precifely equal in number to the

facets of the cornea; each penetrates into the hollow part

of one of thefe facets, and is only feparated from it by the

pigment mentioned ahove. If thefe filaments are nervous,

we may coufider each as the retina of the furface behind

which it is placed ; but it will always, in the opinion of

Cuvier, remain to be explained how the light can att on this

letina through a coat of opake pigment. This multitude

of filaments, perpendicular to the cornea, have behind them

a membrane, which ferves them all as the bafe, and which is

confequcntly nearly parallel to the cornea : this membrane is

very fine, and of a blackifh colour, which is not caufed by
a pigment, but extends to its moft intimate texture ; we
obferve in it very fine whitifh lines, which are tracheae, and

which produce ftill finer branches that penetrate between

the hexagonal filaments as far as the cornea : this membrane
by analogy Cuvier calls the choroides. A thin expanfion

of the optic nerve is applied to the pofterior part of the

choroides. This is the real nervous membrane, perfectly

fimilar to the retina in red-blooded animals ; it appears that

the white filaments, which form the particular retinae of the

different ocular furfaces, arc productions of this general re-

tina, which perforates the membrane named choroides by a

multitude of fmall and almofl imperceptible holes. To ob-

tain a diftinct view of all thefe parts, it is neceffary to cut

off the head of an infect which has the eyes of large fize,

and diffect it behind, each part will then be removed in an

order, the reverfe of that above defcribed.

The conftruftion of thefe compound eyes i« admirably

adapted to the convenience of the infect, for as the eyes of

infects are immoveable, they would have loft fight of many
objects, if their eyes had been framed like thofe of other

animals, but by thefe means they can eafily view furround-

ing objects. Itfeems a falfe conclufion that as each of the

facets which compofe the compound eye is a diftinct organ

of fight, any fingle object muft appear multiplied as often as

there are facets ; it is, on the contrary, far from improbable,

that as objects do not appear double to our eyes, but that

the vifual organ is ftrengthened, and many illufive appear-

ances are corrected by the ufe of both, fo the numerous in-

lets to fight in an infect may increafe their field of view,

and be productive of other advantages, of which we are

ignorant.

Stemmata : the three fmooth, gloffy, hemifpherical

dots, fituated at the vertex of the head, and which, as juft

obferved in fpeaking of the eyes, are fuppofed to be or-

gans of fight. Thefe are moft conlpicuous in the hymenop-
terous order of infects.

An experiment made by abbe Catalan tends to confirm

the truth of this conjecture. With the view of obferving

whether an infect could fee equally well with both the eyes

and ftemmata, he covered the reticular eye of a fly with fluid

pitch, leaving the ftemmata open ; he then put it under a

glafs, where it ran up and down without flriking againft any

object, and when he lifted the glafs, it flew away towards

the window. He took another fly, and covered with pitch

the ftemmata, leaving the reticular eyes open, and found that

with thefe it faw equally well as before. Laftly, he took

a third fly, and covered both the reticular eyes and the ftem-

mata, and this he found completely blind ; it walked (lowly

under the glafs, and when removed would not venture to fly.

Ad. Erudit. A.D. 1682.

Anttnn* arc thofe delicate moveable horns which ap-

pear on the fore part of the head in all perfect and genuine
infects ; and which, in many inftauces, are very remarkable
for their beauty and elegance of fhucture. The antennas

are extremely diverfificd in form, arid vary confiderably in

their proportional dimenfions in different tribes; and for

this reafon are confidered by entomologifls of material con-
fequeuce in diftinguifhing the various orders, genera, and
fpecies. Thefe parts are always articulated, or confill at

leaft of more than one joint, including the bafe, and moft
commonly arc compofed of a far greater number ; few lefs

than eight, ten, or twelve, and fome amounting to twenty, or
even more. This articulated flructure of the antennas is of
infinite utility to the infect, as it is thereby enabled to move
thefe organs in every direction their wants or wifhes may
require.

Antennas are not entirely peculiar to infefts ; the crufta-

ceous animals poffefs the fame organs, though in other
refpeds they differ fo effentially, (fee article Cancer,)
as do likewife fome of the apterous order of Linnosan in-

fects, which modern naturalifts exclude from this clafs.

Nor will it be amifs to obferve thai, even according to Lin-
nasus, many of his apterous infects are deftitute of antennas,

and are confequently inadmiflible on this account, upon his

own definition, into the fyftem of entomology. Spiders
and fcorpions are of the latter defcription. The organs
termed antennx are eafily diftinguifhed from thetentaculae of
vermes, by having a fhelly covering, and from the palpi or

feelers of infects, the latter being more numerous, and fitua-

ted at the mouth. The Linnasan and Fabrician entomolo-
gifts admitting the cancer, and other cruftacea among the
infect tribes, allow four, or in fome cafes even fix antennas

to this race, but as we refer thefe to another clafs, we ap-
prehend that the number of antennas in all genuine infects in-

variably amounts only to two. Thofe infects which have
attained their laft date, and are therefore denominated per-
fect, and which poffefs fix legs, are always provided with,

two antenna?. It is true that the larvas of many infects are

not furnifhed with thefe organs, yet they are Hill genuine
infects, becaufe in their complete ftate they poffefs them ;

fpiders and fcorpions on the contrary, with all their organs
complete, have no antennas. A very confiderable number
of infects, even in the larva ftate, are not deficient in thefe

organs, and in many, though not in all, there is no difference

whatever between the antennas of the larva and perfect in.

feet. The genera blatta, gryllus, mantis, phafma, cimex,
and various others of the hemiptera order, are furr.ifhed with,

antennas, which exactly refemble thofe of the fame fpecies

in their perfect ftate.

No writer, who has attentively regarded the flructure of
the antennas in infects, has hitherto pretended to determine
precifely the purpofe for which nature has defigned them,
and thofe who have not very maturely confidered them can-
not poffibly be competent to decide fuch a doubtful circum-
ftance. We know of nothing analogous to thefe organs in

larger animals whofe manners we might be fuppofed to have
a better acquaintance with, and it is not therefore by ana-
logy that this point can be determined. Some naturalifts

conceive that they are appropriated to a feeling more deli-

cate than our own, and that they aie fenfible to the leaft

motion or difturbance in the ambient fluid, or that they are
the organs of fome fenfe unknown to us, and of which we
cannot confequently form the leaft conception. Some fup-
pofe they ferve to found, and occafionally to probe the
earth on which they move, or that they are the organs of
hearing, of feeling, or fmelling, and by the means of which
they diftinguifh their proper food. Each of thefe conjectures

is
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is liable to objection, and cw be confidcred as an opinion

merely, while the real purports of thefe orgaus may pa-hap*

fer remain unknown.

Though it is difficult even to conceive the immediate obj -ft

for which the Creator has afligned thefe organs BOthe infect

race, we mull relt perfuaded "that they a ided to an-

fwer fome very important deftmation in tfae economy of the

animal, as the medullar)- nerves, arifing directly from the

brain, may be traced into thefe part's, an '
I

rough*

out their whole extent. In fome infefts alio, which have

the antenna fmall, the palpi are obferved to be very large,

as if they were intended to anfwer the fame purpofe, or

partake of the fame (enfe, at the antennas; and tlum, by their

mutual aid, fupply the deficiency of antenna-. This will

in fome degree account, perhaps, for the manner in which

nature feems occaiionally to counterbalance the want of an-

tenna: in the larvae of certain kinds of infefts which lave

palpi, but no antenna; ; otln rs in the fawie ffiate have antenna:

and no palpi. Many that are dcllitute of botli the two li.il-

mentioned kinds are tbofe chiefly which prey on h. lefts, and

the latter fuch as feed on plants.

The antenna;, neverthelefs, appear to us to be rather

connefted with the organ of hearing, than either t'aat of

feelino- or fuelling. The palpi, we have little doubt, are

the organs of feeling, both from their texture, and the man-

ner in which infeeb are oftentimes oUfcrvcd to make ufe of

them in touching their aliments; andtl.c Organs of lmelling

in infefts, however fingular it may be imagined, we con-

ceive to be no other than the apertures difpofed on each

fide the thorax and body. By the organs of hearing, we

do not mean to coniider them as external ears, but as being

in fome manner auxiliary to the organ of heaving, the feat

of which we fufpeft to be contiguous to the bale of the

antenna*, the fpot in which the fame organ has been dif-

covered in the cray-fifh. They may anfwer this and fome

other purpofe likewife.

We have previoufly obferved, that nothing can be dif-

tinftly inferred of the aft ual utility of the antenna; from

artal8 ry ; nor do the purpofes to which infefts appear fome-

times to appropriate them affill our couclulions in a fatis-

fa-torv manner. Many infefts, when they walk, fly, or

take their food, have the antennae direfted forward; ot
1

.us,

on the contrary, carry them inclining backward, like the

cerambyces ; fome kinds lay them along their back ; and

others, as the elater tribe, difpofe them en each fide the

thorax. The fpheges and the ichneumons bear their an-

tennae directly before them, and continually agitate them,

whether in flight, when Handing, or feizing on their pivy.

In others, the antennae have little perceptible motion.

Some infect'* are faid to cover their eyes with their antennae

when they fleep ; '.he diminutive fize, compand with the

magnitude of the eyes in moll infefts, will not per-., it us to

believe that this is the principal object of their dellination.

Notwithstanding the direft connection of the antennas

with the brain, infects, it has been almmed, can undergo

their p-u tial privation, or total lofs, without ejtj&erienciag

stay feiiiiole injury ; and hence it lus been cftncfu 1.--1 t; . /

c.iiir.ot be ).eee!f;.iv to the l:fe of the infect. If the faft be

true, the bitter inference innf. furcly be admitted, but this

will not difpiovc their utility: nor \\k. ;. t'.iieuu!,ten;e.ce the

idea that the antenna: are rcquilite for ioe.e important end.

We well know, that in the animal economy of larger being*,

not only the medullary nerves may be in part deilrryed,

but even the animal be deprived of a portion of the brain

itfelf, without fuflaining mortal injury. The antennae of

infefts may not be absolutely necefiary to the Ufe of the in-

i.ut are certainly fo to its well being, and to the perfect
all its functions.

The antenna; of the male infefts generally differ from
thofe of ! fei left. It is principally the antenna; of tbe

r that are plumofe, or furnifhed with teeth, or tufts of
feathers, while thofe of the female appear like a delicate
thread, entirely fmooth, or only llightly peftinated. Thin
is obfervable tl. the moth tribe. In coleopterous

i the ma) Fi 1 diftinguifhed by the fui

beauty of the antennas from the other fix. The an-
tennas are characterized by entomologists according to
their ilrufture u Li us describes the
fallowing: i, Sedaceas, thofe which gradually be
per towards th ity; 2, Fiiiformes, fuch as are of
an equal ubicknefi throughout; 3, Monillformee, are
filiform like the preceding, Lut confiit oi a feries of round
k,.bs, like a neck-lace of beads; 4, Clarat SB, fuch as
gradually increafe in thicknefs from the bafe, and form a
club at the end

; 5, CapitaUe, like c'avaras-, increafe in
thicknefs towards their extremity, but are diflinguil
from thofe by the form of their lalt articulation, winch is

larger and more rounded than the others
; 6, Fifties are

the Iaft, but are divided longitudinally into three or
four plates or laminre

; 7, Perfoliate are alio capitata;, but
have the head divided horizontally, the plates being con-

moth
tribe. 9. Ariftatae, inch as have a lateral hair, which is either
n;l:ed, or furnifhed with lefi'er hairs, as in the mufca genus.
Each of'thefe is alio diiiinguimed according to their
length, as breviores, thofe which are {hotter than the body;
longiores, tbofe which are longer than the body ; and me-
diocres, fuch as are of the fame length with the body all
which varieties are confpicuous in the Linnaean tribe of
cerambyces.

The ftrufture of the antennz in infefts is of fuch vaft im-
portance in the definition of genera, fpecies, and fexual
c.Ilinftions, that it is to be regretted we have not a more
compreheniive number of terms by which their pnrtictilar
forms might be minutely difciiminated. Linnteus affords
us fome, the utility of which is univerfallv allowed; others
which he propofes require fome revifal and modification

;
and among the iramenfe number of infects difcovercd fince
the time of Linnaeus, the antennae of many exhibit cha-
racters which cannot be expreffed by any of thofe his work
prcients. Fabricius has others, but thefe, even in addition
to thofe of Linnaeus, are not adequate to the puipofe.

Organs of hearing at the baft of the Antenne.

The organs deftined by nature for the conveyance of
founds to the feat of the fenfes in the infeft race have-

never been cieaily ascertained. This can be attributed
only, perhaps, to their minntenefs, which defies inve(ti<ration,
except in lomefeiv of the larger kinds, and thefe even phyfi-
ol ^i:ts feem never to have ex miiiitd. In the crav-filh the

ns of hearing are exemplified by Fabricius and Scarpa.
1 iieie were difcovcred within the head, at the bale of the

iE, through the hollow tube of which it is fupoofed
the lour.d mult be conveyed. Perhaps, from the analoTy
in certain refpefts, which this tribe of cruftaceous animals
bears to mftfts, it may be imagined that the organs of
hearing in botli are fimilar : this is very probable; but
thefe two orders of creatures differ fo effentially in feveral
particulars, that we wifh to exprefs fuch an opinion with
caution.

In
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In the eray-fMh the labyrinth of thcfe organs is very Am-

ple, ig a fmall purfe, enclofed in a fctily cylinder

n at both ends. The extremity by which thi3 fmall cy-

linder joins the bafe of the antennae affords a paflage for

the nerves into t!ie pnrfe. The oppolite extremity is

clofed by an elaftic membrane, which may be named tym-

Sanum, •, with more prop"riety, Cuvier thinks, feneftra ova-

lie." The air, or water in which tin animal lives, acts im-

mediately on this membrane, the external part of which

i-, obfervable at the lower furface of the bafe of the an-

tennae. That infects are fenfible of founds, and, confe-

qucntly, are Furnifhed with organs of hearing, is demon-

strated b) lefs obfervati

Ft ml : the ai terior or for • part of the head, the fpace

between the eyes and the mouth.

Ihield of the head in coleopterous infects, the

part eorrefpon t of the head in the other

orders. In th< tie kind it is advanced more or lefs upon,

er 01 :r the moi is a fort of cap, the rim of

which extends fo far over the head as to conceal the mouth
The anterior edge of the clypeHS is fometimes

miftalten for the upper lip.

. or fumrait of the head.

: that part which is oppol :! to the front of the

head, ufually called th I

Trunk: the fecor.d principal divifion of which an infect

confifts, compr which is fituated be-

tween the head and the abdomen. The trunk includes the

thorax, collar, fternum, and fcutel.

Thorax : a term indefinitely applied fometimes to the

whole trunk, the fcutel excepted: in a drifter fenfe it im-

plies only the dorfal part of the trunk, and may be ccm-

fidered as expreflive of that portion of the ftrperior furface

which lie: between the head and the bafe of the wings.

Linereus isnotfo explicit as could be wiflied in his definition

of the word thorn:; ; according to this author, it is "the

back part of the breaft," and " upper part ot the trunk be-

tween the head and fcutel," yet it is evident, from the

i... ilar ftr.i&ure in this part of the trunk in different

,
'

i

:

. i quires rather more precifion.

It is not unufua! in the fpecirical defcriptions of infects, both

by Linnxus and Fabricius, to read of " thorax beneath,"

and " lower furface of the thorax," for the underfurface of
•

. unk ; though both endeavour to ettabliffi it as a prin-

. that the word thorax applies to the bai k or npper

furface of ti .• trunk only. The appropriation of fuitable

terms, by which a thorax confiding of one, or of feveral

y be discriminated from each other, is defirable. In

fome the thorax is of a fingle piece, as in tlic orders coleoptera

and hemiptera ; in that of lepidoptera it comprehends feveral

. and a fnnilar ftructure is dill mote confpicuous to

optera. The firft or anterior '

horax in thole confiding of feveral pieces has

called the collar ; but in admitting this, we

muft bv analogy define i
1 '- coleopterous and hemipterous

Orders of infefts as having no thorax. This will be ren-

dered plain, when we confider that in the latter kinds of

firft pair of legs arifes from what is ufually under-

stood lower furface of the thorax; the interior

ferment in hymenopterous cor.-efpond with the whole thorax

in the former, for tie.- firft pair of legs arifes from it exactly

in the fame manner. In the formei Metl.o ax of a fingle

is immediately Succeeded behind by the fcutel, while

in the hymenoptcra and lepidoptera a largei plane of one

or m,
een this true thorax and the

fcut< 1 ; and it it to this laft mentioned dorfal (pace that the

term thorax is afligned. Hence it is evident that the lan-

guage of en fomolo;ry in this point is not altogether con-
Uftent; becaufe what we denominate the collar in hymenop-
tcra, is the thorax in coleoptera, and in

nothing analogous to the thorax of the other order, except
the collar.

The thorax in thoft- infects, which have that part confiding
of a fingle piece, cr the firft fegm. , in fuch as are of a
compound nature, have the fi, ft pair of legs arifing from the
lower furface, and it is ia tin's part that the mul'cles that
move the head, as well as this pair of legs, are faid to be con-
tained. The thorax \u different kinds of infects vari.s con-
fiderabiy in form, and affords very excellent gencrical and
fpecilical diftinctions. Some are armed with lpines, others
denticulated, marginated, &c.

Pectus.—The bread is the third fegment of the body, or
that to which the four pofterior feet are attached, and which
is longitudinally divided at the anterior part by the itetnum.
The wings in lepidopterous, and moll other infects, base
their origin or bafe in the fuperior part of the bread. The
wings and elytra in the coleoptera and hemiptera deviate a
little trom this, as they are placed more immediately on the
back, than in a lateral petition ; the bread contains the
mulcles that move tin 1 wings, and give action to the fajur

pofterior legs. This partis capabie of being compreffed
and dilated, the alternate motion of which is very evident
in fome mfeets of the butti rfly or moth kind, when held be-

f
th< finge [ rmpreffion and dilatation

is luppoied to ariie from the action of fome veryitron**
mufcits, which feem to ?.

, n te the dorfal and' ve

farfaees. They are four in .lumber 0:1 each li.ie, and d

very much in colour and texture from tile other mufel .

bei:it> reddifn ytllow, and extremely loofe. It has been
conjectured thefe mufcles may affiil the motion; of the
organs of fli

Surrum, or breaft bone By this term er:tomologift3
define that portion of the middle part of the bread which
is fituated between the bafe of the four pofterior legs.
This piece terminates infects anteriorly in a fomvwhat acute
point, in others it appears rather bilobate, and in the far

r ends obtnfely or in an obtufe lohe. 'I here are few
ts in which' the fternum is remarkable, eitl 1 its

magnitude or figure. In feme of the coleopterous tribes,

as hydrcphilus and dytifcus, this part is mod confpicu
!

Scutet, or efentcheon (fcutdium, Lur.:.) the lobe-like
pnscefs, Situated immediately at the ppfterior part of the
thorax, in fcutellate infects. Tin- fcutel is not of the fame
form in all infects, yet its general tendency' is towards r.

fub-triangular figure. In the coleopterous tribes it ap-
proaches neareit to this form ; its deviations incline more or
lefs tQ.hear:-fliapco^ with the tip pointing backwards. The
fame figure prevails in tome of the ;

. .rder. In the
ncur", optera, and diptera, tl dar con-
tour is dill obfervable under various mod . and mod
commonly with the rjofterior tip rounded oft. 'Sometin ,

as in feveral of the hymenopterous infects, the poderior end
is armed with fpines, or di laticms; tins is, however, not
ufual, the fcutel in the far greater number ot infects, whether
terminating in a point, or rounded, is commonly unarmed.
In point ot fize t tie fcutel j s more variable than in figure;
in fome it is fo fmall as almoft to efcape notice, merely
forming a point at the extremity of the tiiurax, as we ob-
ferve in certain kinds of the beetle tr.be ; in other, it is very
confpieuoua ; foe. -times it is fo large as to cover the middle
of the back, ai.d in others, as the fcutellate kinds ofcimices,
and a few of tie im, it expands over the back,
entirely concealing the wings and wing-cafes, and covciing
the margin of the abdomen,

Ahdomtu,



ENTOMOLOGY.
/Ihdomtn is the- kit principal divlfion, or poderior

part of the body, and it connected with the breaft, either

clofely, orat adiftance, by means of a fillet. The abdomen
is compofed of annular joints or fegment«, the number of
which vary in different infects. Each of thefe rings is

pierced at the fide with a fingle pore, which in fomc kinds
are of confpicuous fize, in others fcarcely perceptible, and
tlieie are the orifices of the fpiracles through which the
infects breathe. The upper part of the abdomen is called

by entomologifb trrgum ; the inferior, or belly, venter.

The opening at the poderior part of the ahdomen is the
vent, and the extremity in moil infects contains the organs
of generation : there are exceptions to the latter.

The total movement of the abdomen is not very obvious,
except in infects which have that portion of the body pedi-

culatedj as in many of the hymenopterous genera. It has
then a real joint, in which the firft annulation is indented
above, and receives a projecting procefs from the bread on '

which it mores. This joint is rendered fecure by elaftic

ligaments, which have a confiderable degree of force. Some
mufcles which arife within the bread are inferted into the
fird ring, and determine the extent of its motions. The
partial motion of the rings is produced by very fimple muf-
cles, confiding of fibres which extend from the anterior

edge of one ring to the poderior edge of that which im-
mediately precedes it. When the dorfal fibres contract,

the fuperior part of the abdomen being fhortened, it turns

up towards the back, but when the contraftion takes place

in the ventral or lateral fibres, the abdomen is inflected to-

wards the belly, or directed towards one of the fides. The
extent of the motion, however, depends upon the number of
the rings, and their mode of junction. In the coleoptera, for

example, the rings only touch each other by their edges,
and the motion is very limited, but in the hymenoptera they
are fo many fmall hoops, which are incafed one into another
like the tubes of a telefcope, fo that fcarcely half, and
fometimes not above one-third, of their extent appears vifible

externally.

The form, connection, proportions, and appearance of
the furface of the annulations of the abdomen, afford num-
berlefs fpecifical didinctions ; and fo likewife do the ap-
pendices at the extremity of the abdomen.

The abdomen contains the intedines, the ovary, and part

of the organs of refpiration : it is affixed to the thorax, and
in mod infects didinct from it, forming the poderior part of
the body. The abdomen is compofed of rings or joints, by
which means the infect can lengthen or fhorten it, or even
move it in different directions. The upper part of the ab-
domen is called tergum, the under part venter, the vent is

in the poderior part.

Tail.—An appendage of any kind terminating the abdo-
men is ufually denominated the tail. Thefe appendages
vary in figure confiderably in different infects, and many
tribes are totally deditute of them. They are fuppofed to

be dedined to direct the motion of the infeft in flight, to

ferve for its defence," and for the depofition of its eggs. In
fome infects this tail is fimple, (fimplex,) and yet capable of
being extended and withdrawn at pleafure. In others elon-

gated (elongata). Some are fetaceous (fetacea) or bridle-

fliaped, as in the raphidia. Thofe termed trifeta have three

briitle-fhaped appendices, as in the ephemera. In fome it

is forked (furcata),as in podura. When it terminates in a
pair of forceps it is called forcipata. In the blatta and
others it is foliofa, or relembling a leaf. In the panorpa it

is furnifhed with a ding, and is called telifera ; this lad may
be more properly referred to the next.

dculeus, ding, an indrument with which infefts wound

and indil a poifon. The ding generally proceeds from the

under part of the lad ring of the belly : in fome it is (harp

and pointed, in others fcrrated or barbed. It is ufed by
many infects both as an offenfive and defenfive weapon : by
others it is ufed only to pierce wood,orthe bodies of animals,

in order to depofit their eggs. In walps and bees the ding

is known to be retractile : in the fcorpion fixed or immovc-

ably connected to the lad fegment of the body. In fome

infects it if the male only, and in others the female only,

which nature has provided with this indrument : it is not

frequently met with in bothfexes of the fame fpecies ; and

the far greater number of infects have no fuch organ.

Spiracles.—Thefe are the apparent orifices to the organs

of refpiration in infects, and which are known to many en.

tomologids by the name of digmates. The fpiracles are a

feries of fmall apertures difpoied along both fides of the ab-

domen : fome few appear on each fide the thorax, the re-

mainder on the abdominal rings, every one of which is

pierced on each fide with a tingle aperture. Among the

ancients it was generally believed that infects had not the

power of breathing, and this they concluded becaufe they

have no refpiratory organs, as in larger animals. The moderns

are better informed ; from the effects produced on infects

by the pneumatic machine it is demonftrated, beyond dif-

pute, that they do refpire, though not in the manner of other

animals. An infect placed in the receiver of this machine,

upon the air being axhauded, becomes fuffocated, and dies

in a very Ihort time ; and the fame refult will be produced

by clofing the apertures of the fpiracles with wax, oil, or

other glutinous fubjects, in a fufficient degree to preclude

the paffages of air through thefe openings, a fait which in

itfelf may be regarded as conclufive, that thefe are the true

organs of refpiration in infects. They are alio confidered,

and with much probability, as the organs of fmell, as will

be (hewn hereafter.

Refpiration being one of the mod important actions in the

life of every animal, it can be no matter of adonifhment

that great pains have been taken by naturalids to invefti-

gate the organs of breathing in infects ; numberlefs facts

contributed to prove its exidence, but this being accom-
plifhed by mean* unknown in the other tribes of animals,

it became an object of the greater folicitude to explain the

manner in which it was effected. Malpighi, Swammerdam,
Reaumur, and Lyonet, are among the numbei of the earlieft

writers on this fubject, and from their observations it ap.

pears, that in the caterpillar there are two air-veffels, called

tracheae, which extend throughout the whole length of the

infect; from thefe proceed an infinite number of ramifica-

tions, which are difperfed in various directions through the

body ; but the principal are thofe which form a direct com-
munication between the tracheal veffels and the openings in

the fides of the body. Of thefe there are nine on each fide

placed nearly at equal didances, one extremity terminates in

the orifice of the ipiracle, and the other enters the principal

tracheal veffel difpofed neareft, or on that fide of the body.

Thefe lateral or fpiracular veffels feem calculated for the re-

ception of air ; they are of a cartilaginous nature, and when
cut preferve their figure; they are condantly obferved in a

temperate date of moidure, and communicate in many in-

fects in the form of confiderable veficles, at their junction

.vith the principal tracheae.

Some writers have imagined, that though the air entered

by the fpiracles into the trachea, it did not come out by the

fame orifice, but was expired through a number of fmall

holes in the fkin of the caterpillar, after being conveyed to

them through the extremities of the finer ramifications of
the tracheal veffels. Others fuppofed, that the infpiration

and
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tind expiration of air Hirough the fpiracula, ami that there

Was np expiration of air through the por< oj the flcin.

Experiment:- were made to afcertain the truth of thefc opi«

nionsi by plunging the caterpillars into water, or anointing

them with fat and greafy fubftances, either partially or'.en-

. The number of fmall bubbles which are obferved to

covet the furface of their bodies when they arc iminarfedin

faid not to arife from the air included in them, and

th f\ proceeding from them, but to be formed by the air whiah
is lodged near the furface of their bodies, in tlie fame man*

ihat it is .ibout all other fubftances. To render tlie ex-

more accurate, and prevent tlie air from adhering

to the flcin, before the caterpillars were plunged into water,

liiey were bruflied all over with a hair pencil, and after this,

med, that few air bubbles-were found on their bodies

when immeVfed in water. The latter experiment:; were

rhade chiefly by Bonnet, In order to afcertain th; truth of

(lions previoafly advanced by Reaumur.
A caterpillar, according to Bonnet, may be retained a

conliderable time under water, without deflroying the pnn-

e of life, and will recover foon after being taken out of

the water, when it has lain till all apparent iigns of life have

ceafed. A caterpillar partially immerfed in water, or with

two or' three of the fpiracles remaining in the open nir, does

not become torpid fur a confidcrabie time. Oiie caterpillar

lived eight days fufpended in water, with only two of its

ante! lies in the air. During this time it r.as ob-

ferved, that when the infect moved itielf, little ltreams of

bubbles iffued from the fpiracles on the left fide ; from this

and other experiments, however, it appeared, that the an-

terior pair of fpiracles, together with the poftenor pair, ara

of the greateft ufe in refpiration.

It has been remarked, that " when we confider the great

(ty of the cafes or cones of certain kinds of infects, it

is not eafy to conceive how they can live fcveral months

under the earth in fpaces fo confined, and almoft impervious

to the air. If refpiration was abfoiutely neceffary to their

exiftence, and irdeed if they did refpire, the fame fituation

feems to preclude a continuance of the operation, as the air

would foon be corrupted, and unfit for the offices of life."

But though it is difficult to afcertain the r< fpiration of

fome infects at certain pel iods of exiftence, except from its

effects in preferving life, which from analogy and collateral

circumftances we are affured muft depend on tins caufe,

there are others to whom refpiration feems neceffary in a

very extraordinary degree. ' I of this might

be adduced ; but in no tribe is this more clearly fhewn than

in thofc of the aquatic kinds. There are a number of the

latter which are obliged to keep their tail led on the

furface of the water for tl and in proof of which,

if th' entirely under water, they become agi-

tated and uneafy, firft end
f
to efcape and rife again

to the air, or, if prevented, (hortly fall to the bottom and

die. Some aquatic the trial for a confider-

able time, while their larva; can fupport the privation of ail-

only for a few minutes. A remarkable evidence of the fame

kind occurs in the larva; of mufca
|

- bich, though

they live in the mud at the bottom of the water, have the

.ding the tube of the tad to a great length, in

ord'-r furface of the water ; and

tremity of it is furnifh tuft of fine hairs, which pn -

fervesthat part buoyant on the furface, while the creature

remains in a ftate of quiefcence. A fimilar verticillated or«

i placed at the tij> of the tail in the larva of mufca

chameleon, which alfo lives in the water; thi i ex.] a:, tile

thi ;
leafiiie of the infect ; when at reft the

expanded tail refts upon the. furface of the water, the rc-

Vol. XIII.

mainder of the body being fufpended in that element with
the head downwards, and when it is inclined to defcend, it

has only to retract, or dole up the rays of tlie tail to

its purpofe ; an expanfion of the tail will again raife the

larva to i he fui Face.

Upon anatomical examination, it has been found that the
body of this 1 ill. mentioned larva contains two large tra-

chi ilveffels,: thefe air-vefiels extend from the head to the

tails terminate in the refpiring tubes, and receive the air

I. The larva quits the water when the time of
its transformation approaches, and enters into the earth,

w here the (kin Hardens and forms a cafe, in which the pupa
is formed: loon after the change, four tubes or horns are

feen proji &ing from ihc cafe, which fome fuppole to be the
1 a foi communicating ah to the interim r parts of the iii-

... d with little veficles which are filled

v .: tl air, and by which it is conveyed to the fpiracles of the
pupa. The larva; of gnats, and various other little aquatic

infects of the lame kind, are furnifhed with fmall tubes that
play on the furface of the water, and convey the air from
thence into the body of the infect.

Nothing can be more evident than that infects do not
refpire by the mouth, like other animals. To -determine the
refpiratory organs in infects, and alfa to afcertain in what
manner this function of life is performed, has been an object,

of folicitude with many. The experiments made with this

view are numerous and conclufive, the refult demonftrating,

beyond difpute, that the fpiracles are the apertures through
which the air is drawn into the body. This may be in-

ferred from the writings of Swammerdam, Majpighi, Reau-
mur, Mufchenbioek, Degeer, and many others, who treat

at large on this particular fubject.

Thefe fpiracles exift in every flageof life, in the larva and
pupa as well as perfect ftate. They are vifible externally as
a iinail knob of a roundiih or oval form, flightiy elevated and
perforated in the middle : the aperture is ufually oblong or
fubovate, and is the orifice of the channel which communi-
cates with the trachea, one of wdiich is difpofed lengthwife
on each fide of the body.
The extreme tenacity with which many infects retain life,

while deprived of air, feems to indicate that they exift much
longer without the benefit of this renovating fluid than mod
other animals ; and that in certain cafes they may endure a
temporary fufpenfion of the functions of refpiration. But
ncverthclefs every experiment tends to confirm the fact., that
to far as refpiration is neceffary, it is performed only by
means of thefe fpiracles, the doling of which, to the total

feclufionof the air, will at length deftroy the vital prin-
ciple.

Lyonet has obferved, that although it is a general rule

that every thing which lives refpires, it is not perhaps with-
out exceptions in infects. Many give rcafon to doubt of
their refpiration, at leaf! in certain ftages of their exig-
ence. " I took, for inftance," lays he, " fon of thofe large

cantharides of the willow, whole ftrong fmell, though not.

very difagreeable, is fell at a confidcrable diitancc. I put
thi m under a glafs, where for a long time fulphur had been
burning on apiece of copp cd-hot, that the fulphui
might continue to burn. in the midfl ol its own vapours j and

Ugh there arofe fo thick a fmoke that it almoll hid th(

infects from fight, theyfupporl i pours for more
than half an hour, without lufl ri ;, that I could perceive,

the final! II injury." Infects, we are aware, may live Ion,

r

time confined in this manner amidlt the vapours of burning
fulphui, but the inftance adduced by Lyonet is (lill re-

markable, for we have known the fame experiment tiieJ

with thefc oantharides, in the r< full of which the infects died

K k within
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within the fpaee ©f time mentioned by Lyonet j anil if, in-

(lead of fulphur, we employ camphor, the refpiratory

powers ceafe, and life becomes extinguished in a (hotter

period.

This author urgv.es, that from the folidity of the greater

number of the cones made by the pfeudo-catcrpillars,a'.idmofl

of the ichneumon flies, it cannot be conceived poffible how
thefe infects fhould live feveral months under ground, in a

place fo clofe and impenetrable to the air, if they were to

breathe in it. " Neither," fays he, " would I maintain the

refpiration of chryfalids ; at leail one experiment convinces

me there are fome which do not breathe. I took the chry-

falis of the fphinx liguftri, which being one of the largeit

is the molt proper for experiments. It had, befides, the two
anterior fpiracles l'o open, that with a common magnifier I

could fee into the fubltance of its body, and obferve a imall

vacutun between it and the cover. This made me hope,

that if refpiration took place in the chryfalis this would give

me certain proofs of it. Two or three months before the

perfeft infeft iffued from its cover I dug it up, and covered

leveral times, iirft one and then two, and afterwards luccef-

fively, the whole of its fpiracles with foap water. At each

time I obferved, for a confiderable fpace, with the glafs, the

fpiracles thus covered, to fee if any bubbles of air were form-

ed above, which would naturally have happened, had tuefe

fpiracles ferved as conduits to the air in refpiration ; but

with all my attention I could perceive none. Some days

afterwards I repeated the fame experiment, in a manner to

me ftill more decifive. Inftead of covering the fpiracles with

foap-water, I covered each with a little bubble of air, taken

from the froth of the fame water, that the air might enter

and go out more freely. But my curiofity was not more

gratified : thefe bubbles, which ought to have rifen or funk

at each expiration or infpiration of the chryfalis, prefervcel

conflautly the fame appearance, till their pellicle becoming

dry, they burft. When the perfeft infeft had iffued from

this chryfalis, I took it up inilantly, wafhed the infide of

it, and obferved at the fpiracles little bundles, compofed of

a great number of very white threads, of which the longeft

were about two lines in length. Thefe appeared to me the

exuvia of the pulmonary organs. I blowed on each of the

fpiracles with all my force, by means of averyflender tube,

but my efforts could neither fwell nor move any of thofe

fragments of the veffels which were attached to them in-

ternally ; but this muft neceffarily have happened, had the

communication of the external air by thefe fpiracles in the

bronchia? remained open, or had the infeft, when inclofed in

its chryfalis, been able to breathe through them. It may be

inferred from this, that the chryfalis of fphinx liguftri lives

for fome time without refpiration, and that its two anterior

fpiracles ferve only to facilitate the evaporation of the fu-

pe*abun.daut humours, and to permit the external air to

uipply their place." Lyonet, however, admits, that it is

not on the fingle experiment here related that the know-

ledge of the refpiration in infefts is founded ; and that this

experiment does not appear decifive. We have unequivocal

proofs of the refpiration of infefts ; a faft demonftrated be-

yond all doubt in numbers of the aquatic kind, and as to

lungs, he fays, we may allure ourfelves that infefts poffefs

tiiem without being at the trouble of diffeftion. The fpi-

racles are called ftigmata by the modern naturalifts ; Alg-

inates ofthe French.

Members*

Legs.—In all infefts that are furnifhed with wiags the

pede»or legs amount to fix, and never exceed that number;

and the fame is obfervable of the true feet ia the larvx of

6

thofe infefts ; the latter have fpurious feet to a greater

amount, but the true feet do not exceed fix. The apterous

tribe in this, as in other particulars, afford exceptions: thofe

of the pedmulus, pulex, lepifma, podura, and acarus genera

have only fix legs, and thefe are attached to the body in,

the fame manner as in winged infefts : the fcorpio, aranea,

and phalangium genera have eight ; the cancer, if admitted,

have as many ; and in the onilcus, julus, and fcolopendra,

they are far more numerous, vr.rying from ten or twelve ta

twenty, fifty, or even thrice that number.

The leg of an infect may be divided into four, or, more
correctly, into five parts ; coxa, the firft joint, or haunch,

at the bafe ; femur, the thigh ; tibia, the (hank ; tarfuu,

the foot ; and unguis, the claw. Each of thefe parts is

enveloped in a hard cafe of a horny fubftancc, and varies in

fhapc in different infefts ; the form of the feet in all the

kinds being admirably adapted to their mode of life, and
convenience of their motion. Some of thefe are diftin-

guifhed by particular terms, as, curforii, thofe formed for

running (aud which are the molt numerous) ; faltatorii,

thofe conitrufted for leaping ; natatorii, thofe employed in

fwimming, &c. From the different conformations of thefe

limbs, it is eafy to recognize, even in the dead infeft, the

mode of life which the lpecies is deftined by nature to pur-

fue. Thofe which have the legs adapted for running or

walking have them long and cylindrical : the thighs of the

leapers are remarkably large and thick, with the fhank long

and commonly arched, by which means they poffefs great

ftrength and power for leaping ; the legs are broad, fer-

rated, and fharp at the edge, in thofe accuftomed to dig in

the earth ; and fuch as are of the aquatic kind have the

legs, efpecially the pofterior pair, long, flat, and ciliated, or

fringed at the edge with hair. The.leapers are well exem-
plified in the faltatorial kinds of curculio; and the fwimmers
in the genera hydrophilus and dytifcus.

The coxa, or fmall joint at the bafe, connefts the leg to

the body, and moves in a correfponding cavity o' the collar

or thorax in the firft pair, or breaft in the two pofterior ones.

This part varies in form : in the cerambyx coccinella, ar.d

other tribes in which the feet ferve for walking only, its fhape

is globular: fuch as require that the feet Ihoald have a late ral

motion, and whicli is neceflary to thofe that dig into the

earth, have the coxa broad and flat ; this is alfo obfervable

in fome of the aquatic beetles ; in the dytifcus, the coxa of

the pofterior legs is confolidated with the trunk, and im-

moveable ; and in the blatta, lepifma, and others which walk
very rapidly, it is compreffed into a lamellate form.

There is more diversity in the form of the thigh than the

coxa to which it is United. The articulation of thefe two
parts is internal, and is produced in fuch a manner, that

when the animal is in a itate of repofe, it is parallel to the

inferior furface of the body. It is limited to a forward

and backward motion, with refpeft to the firft piece. The
nature and extent of the motions ot the thigh appear to de-

termine its form. In thofe infefts which walk much and

fly little, as the carabns, cicindcla, &c, the thigh has two
little prominences at the bafe, which appear to be intended

for removing the mufcles from the axis of the articulation.

Thofe which require ftrong mufcles adapted to leaping have

the thigh not only thick hut greatly elongated, as in the

gryllus and locufta tribes, the pulices, or fleas, &c. And
in the fcarabai, fcarites, and other coleoptera, and alfo in

the mole cricket (acheta gryllotalpa), all which burrow in

the earth, the thigh is moved with much force, and has an

articulated furface correfponding to the flat part of the

coxa on which it refts. This part is fometimes fpinous.

Tibia, or fhank, i# the third joint of the legs, and moves in

an
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an angle, according to the direction of the thighs. Tiie

figure of" this part depends effi on the ufe* to which
the habits of tne infect require it to be applied; in the na-

tatorial kinds it i< ufuaily flat and ciliated, at lead the tibia

of the poderior pair, and in many others, as in a variety of

the burrowing kinds of beetle 1
!, it is ferrated. In the man-

tis genus, to which (hanks of the anterior pair of legs ferve

as weapons of defence, they are broad, fiat, and acute at the

cfdge,. and tbefe they wield with dexterity in the manner

cfafabre. The flunk is more frequently ferrated or fpi-

nous than the thighs.

The tarfus, or foot, is the fourth joint, or lad portion of

the leg, except the claw. This part conlifls in general of

five joints :' this is ufuaily the number in the coleoptera,

hymenoptera, and diptera ; in ioir.e of thefe, however, and

alio in the hemiptcra, there are only four articulations in this

part of the leg, as we obferve in cerambyx, gryllus, and

others ; in libellula, forficula, &c. three : in the anterior

feet of mantis and nepa only one ; and in thole of the nym-
phales family of butterflies none. The figure of the tarfus

is more variable than any other portion of the leg, and is in

a moll lingular mannei adapted to the infect's mode of life.

The articulations in fuch as walk on the furface of the earth

are (lender, thofe which burrow in the earth have them
more robuft. Many of thole which inhabit waters have

them flat and ciliated at the edges, as is the hydrophilus.

Others are furnifhed with briftly tufts, or vafcular flefhyr

tubercles, which enable them to move with fecurity on fmooth

and flipper)' bodies in any direction ; an admirable example

of this prefents Itfelf in the common houfe fly, which " treads

the ceiling.an inverted floor," with the famefacilitythat other

infects walk on the furface of the ground. An occalional

difference in the number and form of the joints of the tarfus

i< Sometimes obferved in the two fexes of the fame fpecies.

The motion ofeach joint of the tarfus is performed in a fingle

plane, and is directed by two mufdes in each joint, one of

which is fmall, and placed on the dorfal furface, the other

larger, and lituated beneath.

Unguis, or claw, the termination of the tarfus ; in the

greater number of infects there are two claws attached to

each tarfus: fomc have only one, and in others furnifhed with

two, there is an intermediate procefs forming by this means

three. An appearance fimilar to this is feen in the legs of

the lucanus, but this, on minute examination, is found to

be a diftinct joint alfo, armed with a pair of claws, precifely

refembling thofe which, more obvioufly from their iize, ap-

pear to terminate the tarfi. It is considerably fmaller, but

as perfectly well defined.

Reaumur, Weifs, Borelli, and Cuvier, have publifhed fome

curious remarks on the laws of motion obferved in the legs

of infects, fome of which are very intereding. The relative

proportion of the feet feems to determine, in a certain degree,

the particular manner in which each infect moves either in

walking or leaping. When, for example, the legs are all equal,

the movement is uniform, but when fhort it is flow, and

when long, it moves with rapidity. Thofe infects, therefore,

which have the legs long, as in the phalangium, and fome

others, run very quickly : and, on the contrary, the acarus,

pcdiculus, and thofe others, which have the legs fhort, are

remarkable for the floWnefs of their pace. When the

anterior feet are longed, as in certain cerambyces, their fpced

i« retarded when moving on even ground, though, in climb-

ing, this length of the anterior legs is an advantage. When
the poderior feet are longed, they ufuaily afford the infect

the ability of leaping, as in the locud, acheta, and other

iamiliei j but fuch a ftiucture impedes its fpeed in walking ;

doc* not always enable it to leap ; the inlvcts at the

leucopfis and chalcis genus, though their poderior thighs

are very large and thick, are fuppofed to he incapable of

this action. The latter inability is attributed to the great

curvature of the legs, thofe infects which are truly of

faltatorial kind, as in the gryllus genus, being remarkably

draight.

st/<e, or wings.—Wings, the organs appropriated to

flight. Thefe in different infects vary from two to four,

and are attached to the lateral part of the bread, clofc to

the lower margin of the thorax. They arc placed to an

equal amount, and in a correfponding fituation on both fides

of the infect, whether the number be two or four. Thofe
infects which are furnifhed with only one pair of wings,

have both of an uniform appearance aud iize. Such as have

two pair mod frequently differ, the iiril being larger than

thofe behind : there is alfo a difference in fnape, aud very

commonly a coniiderable variation in the fpots, markings,

and other particulars, notwithftanding the prevailing hues

in all the wings may be the fame. In general, the pollerioi

pair is paler, and the marks obfeure.

The wing properly fo denominated fhould be diftin-

guifhed from the elytra or wing-cafes, thofe hard shelly

coverings of the true wings in the alated kinds of coleoptera.

Thefe wing-cafes, or (heaths, are often confounded with the

wings ; but they are really not wings from their dructure

or fubftance, nor do they anfwer the purpoie of flight

:

they merely open to afford the true wing, concealed be-

neath, the power of expanficn and motion, and clofe down
upon the wing, when the infect is at reft, to preferve it

from injury-. Of this we have fpoken more largely in de-

fv.ibing the elytra. The femi-cruftaceous wings of the

hemipterous orders partake of an intermediate character

between the wing-cafes and wings, as already noticed in its

proper feftion. The wings and elytra in fome infects, and

the wings and hemelytrous wings in others, are fo intimately

conne&ed, that we conceived it requifite, in order to avoid

mifconception, to advert again to this circumftance.

A fkeleton of nerves, more or lefs numerous, and differhig

exceedingly in difpofition, placed between two thin and

clofely united membranes, conllitute the true wing in in-

fects. This conformation is very clearly exemplified in that

defcription of wings which is ufuaily termed tranfparent, aff

in the common houfe-fly and the bee. The true wing, by
means of which the infect is enabled to fly, is always con-

ftructed in this manner, whatever may be its appearance ex-

ternally, arifing from a fuperficial covering of down,
feathers, hair, or any other caufe. The variety in the

form and druthire of the wings, in the number, figure, an9

difpofition of the nerves, or the colours with which they arc

adorned, is infinite. The diversity in the difpofition of the

nerves is evident from a comparifon of the limply con-

itructed wing of the common houfe-fly (mufca domeilica)

with the complex wing of the panorpa, or the ephemera,

or the wing of the forficula (earwig), which confiils of a

fcries of fingle nerves, with the elaborately wrought lattice-

work of the wing of the libellula. The whole of the lepi-

doptera tribe exhibit the fuperficial coating of feathers,

down, or hairs ; and upon the removal of thefe, the wings
are found condructod exactly in the fame manner as the
tranfparent wings of the other tribes. A variation in the

form of the wing, as well as its texture, is manifeft through-

out all the infect tribes of the winged kind. Thofe of the

coleoptera have two membranous wings, which fold upon
each other, forming a plait, or double at their external

margin ; which fold ii accommodated by a peculiar joint in

the main rib ot the wing, and the peculiar difpofition oJ the

the middle of th- wing contiguous. In tl
•nerves m

K i UIJH'
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miptera the wings generally fold longitudinally, without any

tranfvcrfe double, fo that in expanfion thefe parts open

fomewhat like a fan : the forficula is an exception in this

order, the wing in this genus being doubled acrofs as in the

coleoptera. The wings of the lepidoptera are neither

doubled acrofs nor folded longitudinally ; they are entirely

flat, and incapable of contraction and dilatation. In the pa-

pilio genus they are endowed with the power of erection,

which is not the cafe in the phalxna genus, though occa-

fionally obferved among the fphinges ; the phakrnse have

the lower wings concealed under the anterior pair, the latter

being laid in a flat pofition over them. The wings of the

lepidoptera are downy, and often decorated with very beauti-

ful colours difpofed in the moil plcafing and varied manner.

The neuroptera in general have the wings flat ; this is not

invariable : they are constantly membranaceous, and reti-

culated with nerves. Jn the hymenoptera the wings are

membranaceous, generally flat, but fometimes folded, whin
the infect fettles, as in the wafp genus. The dipterous

order cannot be confounded with the preceding, as they

have only two wings, without any wing-cafes : they are

membranaceous as in the former.

Infetts of the dipterous family, bees, and various kinds

of hymenoptera, and many others, poflcfs the powers of

riving in a more perfect degree than any clafs ot animals bo-

lides ; furpaffing in this refpect even the bird tribe. All

infects that are furnifhed with wings have not an equal cele-

rity of motion in the air; the movements of the win}

fome infects is mure circumfcribed than in others. The
mufcles that move the wings are not vet very well afcer-

tained : they are faid to be fituated in the bread, and to S»e

of two kinds ; the firft of thefe are fmall and fhort, and are

intended to extend or fold the wings, at the fame time that

they move them to and fro from the body ; the others,

which are fomewhat longer, arc calculated to produce thefe

motions of elevation and deprellion which the wings per-

form, very ftriking examples of which are found in the two
genera papilio and libelhila. The wing-cafes of the coleop-

tera are not moved, it appears, by the pectoral mufeleslike

the wings.

The dipterous infects, when flying, emit a loud buzzing

found, occafioned, as it is believed, by the wings and ba-

lancers ftriking againft each other. The noife of the cricket

and locult is produced bv the friction of the wings, or bafe

of the wing-c: 1 the pofterior edge of the thorax;

and which is obTerved likewife to be the cafe with the ce-

rambyx, lepiura, and various othef infects.

In all infects of the v inged kind thefe organs prefent the

greateft c :;d afford characters both of genera a;.d

fpecies lefs liable to fluctuation than common obfervers

would conceive. Ti:e number, figure, condruction, pro-

portion, confidence, and texture of the wings have enabled

naturalifts. to diftribute infects into principal families with

considerable precision; and their minor peculiariti !

fpots, marks, and colours, have furnifhed fubordinate cha-

racters of the utmeft utility in defining fpecies. Linnsras

derived much afliftance from an attention to thefe parts ;

later writers i any inftances regarded them more

elofeiy ; and in tie further progrefs of the fcience, we are

perfuaded thefe parts may be conlulted with much greater

advan;

There are rr.3ny terms at prefent in ufe, intended to de-

fcribe the different kinds of wings, the principal of which

fheuld be underftood by the ftudent in entomology.

The wing in all infects is diftinguifhed, with refpect to

its furfaces, into fuperior and inferior; that above is deno-

minated the fuperior, and that beneath the inferior. In the

defcription of wings, the terms anterior, poilerior, interior,

and exterior parts, and fometimes the difk, occur very fre-

quently. The anterior part or margin is that next the

luad ; the poflerior, that towards the vent ; its exterior,

that towards the outer edge ; and the interior, that next

the abdomen : the difk is the centre of the wing. Thefe
terms are not always applied with pacifion by cntomolo-

gillsi the bafe of the wing, next the point of connec

to the bread, is fometimes called the anterior part ; and in

this cafe, every other part varies its name in a relative pro-

portion : and this appears to be a correct method ot dclcrib-

ing tr.e parts of a wing in its natural date, while the inf el

is at reft, with the wings down ; but it applies only to

thofe which difpofe their wings longitudinally : it would
be altogether inapplicable in detcribing a papilio, in which
the wings are expanded and dretched forward ; or in ti

helhila, which reds with the wings in the fame pofition.

The anterior margin of a wing is, therefore, generally

underftood as implying the coftal edge, and which is fo

named becaufe it is formed by the main rib that extends

from the bafe to the tip of the v

The wings are called plicatiles, when they are folded at

the time the infect is at red ; planx, when dretched out
their whole length without folds, and incapable, from the

ftructure of their nerves, to be folded up ; erectoe, fuch as

have an erect pofition when the infect is at red, the fuperior

furfaces being brought in contact above the back, and the

extremities oftentimes meeting, as in the butterfly tribe;

pr.tenr.es, thofe like the gcometra iamily of moths, and
mod of the libellula, which have the wings expanded hori-

zontally when at red ; incumbentes, fuch as cover in an

horizontal manner the fuperior part of the abdomen, when
the infect is at reft. Thefe differ from deflexre, in having
the outer edges declining towards the fides, like the ridge

of a houfe ; reverfx are alfo deflexre, with this addition,

that the edge of the inferior wings projects from under the

anterior part of the fuperior ones ; deutatx are thofe with
the wings indented or fc . caudata:, thofe in which
one or more of the nerves of the poderior wings extends be»
yond the margin, and forms a procefs, fuch as occurs in

the equites family of papilio, and the genus hefperia, and
in a far more remarkable manner in phala;na argus ; reti-

culata, thofe in which the veins or membranes of the wing
form a kind of lattice-work, as in the genus libellula.

The colours (colorcs) are named in terms agreeably to

their common acceptation ; but according to the various

forms of- the fpots, bands, dreaka, &c. 1.1 which they ap-

pear on the wings, they have various fignificant appella-

tions. Macula: are fpots; punct;e, dots; fafciae, banc';;

ftrigae, itreaks ; and lh;ca:, lines. Ocellus is a round fpot,

containing a fmaller fpot of a different colour in its ce> tre.

Stigmata is a term in the Linnxan la ruage, introduced to

fignity a fpot or anaftomofis in the middle of the wing, near

the anterior margin : this is confpicucus in mod of the hy-
pteta and neuroptera. Stigmates is a term alfo ap-

plied to the finglc or double kidney- (haped fpot fituated in

the middle of the anterior wings in many of the moth tribe,

in the noctua family, and in fome of the bombvees. Se

ral modern naturalifts call the re! iracles at the
fides of the body in ir ates, the application of
w Inch may create confufion ; digmata, and digma, ought
for this reafon to be admitted in the fenfe Linuajus intend-

ed : the fpiracles bear already a name fufficiently indicative

of their ufe and appearance, and do not require this altera-

tion. Mod of thefe terms apply only to the lepidoptera

tribe, in the markings of whofe wings the mod beautiful

colouring prevails.

Ha'tera,
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I/j.'t.r.s, poifers, or balancers, appendage! peculiar to in-

facts of the diptera order, and which, with fumcient reafon,

arc deemed an cilential character of that tiibc. Thefe poifers

are two fhort, moveable, clavated filaments, placed one con-

ous to the origin of each wing. They feldom exceed
one-tenth the length of the wing, though in certain genera
they are rather longer. The capital, or head, in which the

filament terminates is either roundifh, oval, truncated at the

end, or compreffed at the fides : in fome infects its lunation

is directly under a frnall, arched, filmy fcale, which alfo

varies in fize and form ; and in fcveral families is entirely

wanting.

The exact purpofe to which nature has deftined thefe or-

gans has not been hitherto afcertaiued in a very Satisfactory

manner. The moft prevalent, and perhaps in fome meafure
the moft confident, opinion feems to be, that they balance
or counterpoife with the action of the wings, when the in-

fect is in flight, in the fame manner as rope-dancers exercife

a pole to preferve their equilibrium. The diminutivenefs

of their fize is a plaufible objection to this idea. Others
confider thefe as the organs of that vibratory found which
dipterous infects emit in flight: they compare the filmy

fcale to a kind of tambour, and liken the balancer to a
drum-flick, which ftriking repeatedly upon it, they con-
ceive mull occafion this noife. In the conformation of the

drum-like organs under the bread of fome fpecies of tetti-

gonix, this conception is fully realized ; a found is actually

occafioned by fimilar means. (Vide Donov. Inf. China.)
But with regard to the diptera, it is apprehended the founds
they emit in flight cannot be traced to this caufe : in fome
we know it cannot, for the beft of all poffible reafons,

namely, that though, like others of the fame tribe, they
have balancers, they have no fcale to ftrike with them. It

fhould be obferved alfo, that this buzzing found is obferv-

able in a vaft number of infects which have no poifers or

balancers, fuch as wafps and bees. The two genera, afilus

and bombylius, have no fcale, and vet the noife perceptible

in their flight is louder than in moft of thofe which have
both fcale and poifers, as in the mufcoe, for example. Nor
does this noife iffue from the poifer, either by ilriking on
the fcale, or by any other means, as muft be admitted, fince

it is known that if the poifers, or both poifers and fcales, be
cut off, the fame found continues to be heard from the mu-
tilated infects as before.

The motion of thefe poifers, when the infect flies, is very

lively : they are longeft in the tipula, diopfis, and afilus ;

in mufca, fcarcely apparent, and accompanied by a fcale of
large fize.

a, or wing-cafes, appertain to the coleopterous tribe :

thefe are two in number, of a fubftance refembltng leather,

for the mod part moveable, and opening by a longitudinal

future along the middle of the back. The elytra are ex-

tended or raifed up when the infect is in flight. They
do not appear to affift the infect in its flight; the mufctes,

by which liny are connected to the body, have not their

feat in the bread, like thofe of the true wings ; and its

movement in the air is accomplished by means of the latter,

e tranfparent, folded between the body and elytra

a. id expanded when the infect flies. Some
the elyti ;.nd may with more propriety be

named elytron, for it confide only of a fingle piece marked
with a longitudinal line fuperficially, inilead of being di-

vided by a future ; this is lifted up, or rather, the abdomen
deprtffed downwards, to admit thepaflage of the wings la-

terally, when the infect is preparing for flight. Others fur-

nifhed with elytra, or wing-cafes, feem to render the term

thefe parts exceptionable; for in reality they have no.

wings beneath their,; the number of thefe, however, is

not confiderable, and they cannot employ their elytra as

organs of flight.

The fuperior furface of the wing-cafes is more or lefs

convex, and the lower furface correfpondently concave : the

texture in fome, as in fome of the curculio and bupreftis,

fo hard, that it is pierced with difficulty by means of a ikrong

pin ; in others fo flexible, that they fpring into their proper

form immediately after being bent double. The propor-

tions of the elytra, compared with the body, aVe various,

their form diffimilar, and the diveriity of their furface,

arifing from dots railed or depreffed, protuberances, flutings,

colours, and other circumftances, endlefs. Thefe differences

in the elytra furnilh fome excellent generical diftir.ctions,

and are dill more extenfively ufelul in conflituting the cha-

racters of fpecies. When the wing-cafes arc fhortcr than

the abdomen they are termed abbreviata, unlefs they termi-

nate in a tranfverfe line, when they are called truncata ;

faltigiata, when of equal or greater length than the abdo-

men, and terminating in a tranfverfe line ; and ferrata, when
the exterior margin towards the apex is notched or ferrated,

as in fome of the bupreftis genus. The appearance of the

furface is varioufly diftinguifhed ; fpinofa is the teim im-

plying that the furface is covered with iharp points or

fpines ; fcabra, rough ; ftriata, marked with flender fur-

rows longitudinally
;
porcata, with elevated longitudinal

ridges ; fulcata, with concave ridges, &c.

The want of appropriate terms for thofe kinds of wing-
covers, which partake of a middle texture between the

elytra and the wings ; and alfo for thofe in which the cha-

racters of both are united, muft be obvious in the prefent ftate

of entomology. To the firft of thefe no fuitable name has

been given : the French " etius molle," and " etuis prefque

membrana-ceux," are not fufliciently expreffive ; the rirlt is

deficient in precifion, and in the other there is too much lati-

tude. L,innxus once propofed the term hemelytra, by
which he intended to deiignate both kinds, whether, as in

the grylii, thofe parts were of an intermediate fubftance be-

tween leather and membrane ; or, as in cimices and nepse,

one half was coriaceous, and the remainder membranaceous.

The term, in this general fenfe, could not be llrictly proper;

it was, notwithltandmg, preferable to that of elytra, ad-

mitting the latter to be rightly applied to the wing-cafes

of the coleoptera ; and we are therefore the more furprifed

it was not afterwards adopted by that natural;!!, or fome
other fubitituted. So lately as the tenth edition of the
Linnsan Syftema, the word elytra is employed indifcrimi-

nat.-ly for the hard and dubborn wing-cafes of "beetles, the
foft wing-covers of the blatta, and the membranaceous reti-

culated wing-covers of the gryllus, all which genera wcri?'

included at that time in coleoptera ; and by an overfight

equally • extraordinary, the half-coriaceous wing-covers of
the cimices, the nepse, and notonectae, were then confounded
with the delicate covers of the aphis, thrips, and chermes,
under the indiscriminate title of wings. The dillinction

of coleoptera and hemiptcra is rendered rather more clear in

the lad edition of that work, the blatfe and igrylli being-

removed from the former to the latter order; yet the appli-

cation of the word elytra to the wing-cafes of the hemiptcra
is net by that means rendered lefs improper. The difference

•in the conformation and confidence of the win^-covcrs in.

the two tribes is too evident to leave this a matter of doubt.

But cuftom has fo far fandtioncd this impropriety, that our
bed entomologiils to this period defcribe all thefe kinds of
wing-covers under the name ot elytra. Fabrieius has not

even attempted to correct this error in the Linnaan phrafc-

ology; he adopts the fame term.

Among
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Among the principal differences in die form and texture

©f the elytra, fome, at lead, arc very remarkable. In the

beetle, or poleoptera tribes, thele parts are coriaceous, very

hard throughout, convex in form, and divided by a ftraight

future. Thofeof the cimcx genus have the upper half only

of a coriaceous texture, the lower half being loft and mem-
branaceous, and the latter portion of one elytron is folded

acrofs the correfponding part of the other when the infect

is at reft. The coriaceous half of the elytra in many fpecies

is as hard and tough in texture as the entire elytra in the

coleoptera, and the membranaceous part as foft as in the

hymenoptera and diptera. In the genera blatta, forficula,

acheta, and others, the elytra is of an uniform fubitance

throughout, Tomewhat refembling parchment; a limilar tex-

ture prevails in the elytra of ncpa, notonecta, and naucoris

genera, but rather like the ciniices, there is a diftinction be-

tween the upper and lower portions, the firft being of a

firmer texture, and thicker than the other part. The ful-

gora genus, like the gryllus, affords examples of another

kind, thick, membranaceous, and ftrongly reticulated elytra,

divided in the middle by a longitudinal future. In the tetti-

gonia, another of the hemipterous genera, the elytra are

often perfectly membranaceous and tranfparent in texture,

though not in form refembling thofe of the hymenoptera and
diptera

;
yet thefe are called elytra, and fo likewife are the

weaker and more flexible tranfparent anterior wings of the

aphis, thrips, and chermes, for thefe two are included in the

order hemiptera ! From a due coniideration of thefe de-

cided differences, we cannot hefitate to admit that the term

elytra is not applicable to all. In a treatife of this kind it

might, perhaps, create confufion to introduce any other

terms than thofe in common ufe; we only intimate our per-

fuafion, that reformation in the language of entomology is

neceffary. In the formation of any new fyftem, and which
in the prefent ftate of fcience appears requifile, we may rea-

sonably hope to fee thefe and Amilar objections obviated.

In conclufion of thefe remarks, it may be mentioned

that nature has herfelf pointed out certain difcriminating

characters in thofe parts called the elytra which do not

feem to have been fufficiently attended to, and which not

only relate to their figure and appearance, but likewife to

their utility, or the benefit the infects derive from thefe

organs. The wing-covers in the coleoptera do not, it is ge-

nerally believed, in the leaft degree, affill the infect in flying

:

in the ciniices, and others which have thofe parts of a more
flexible texture, they do not materially aid its celerity of
motion in the air ; but in thofe which have the wing-covers

completely fupplc, they concur immediately to its velocity in

Sight.

Sexes of Infetts.

The fame difference of fex exifts throughout the infect race

a: in moft other animals. The fexes cannot be afecrtained in

the larva and pnpa ftate, except in fome few inftances ; but

when they arrive at their laft ftate, both kinds poffefs per-

manent characters, by which they may be eafily determined:

thefe confift in a comparative difference in their fize, and

vivacity of colour, form of the wings, bulk of the abdomen,
fhape and dimenfion of the antennae, and various other ex-

ternal peculiarities.

In moft infe£ls the male is fmaller than the female, their

comparative difference varies confiderably in different fpecies.

In the lepidopterous tribe the female is only perceptibly

larger than the other fex in general ; in the ant it is fix

times larger than the male : in the coccus twelve or fifteen

times, and in the termes the female is at leaft two hundred

times larger than the male. This latter fex is commonly

decorated with colours more lively and brilliant than the

females, a diftinction obfervable in a very remarkable degree
in many of the butterfly tribe, the males of which are very

beautiful, and the females obfeurc. There is alfo fome dif-

ference in colour between the two fexes in fome coleopterous

infects.

Many of the larger tribes of beetles (geotrupes) prefent

a wide difllmilarity in the conformation of the two fexes

:

in the males the head is embcllilhed with one, two, or more
diftinct and prominent horns, and which, in a number of

fpecies, are very confiderable in fize : thefe are entirely pe-

culiar to the males ; the head of the female has only a re*
flight protuberances inftead of horns, and is fometimes
even deftilute of them.

In the moth tribe the antenna: of the male are almoft in-

variably larger or more deeply pectinated than in the fe-

male, and this difference may be traced from the broad fea-

ther antenna; of the largeft bombyces, to the fctaceous an-

tennas of the nodtua; ; however (lightly the antennae of the

male appear pectinated, thofe of the female will be found
ftill lefs fo. The abdomen in this order is alfo fmaller than

that of the female. The colours of the wings alfo differ

amazingly in the two fexes, of which phalma humuli
(Linn.) affords a very ftriking example, the wings of the

male being of a beautiful faowy white ; that of the female

bright yellowifh, with orange fpots.

Another diftinction, but which is not a general character,

confifts in the female being apterous, or without wings,

the male being furnifhed with thofe organs of flight.

Among the coleoptera we find the larrpyris of this kind;

in the hemiptera the blatta ; among the moth tribe, pha-

lxna antiqna, gonoiligi..a, brumata, &c. Thefe winglefs

females are indeed fo much unlike the other fex, that no
one unacquainted with infects could believe them to he of
the fame fpecies. The females of thefe lepidopterous in-

fects are not entirely apterous ; they have four very minute
wings attached to the thorax, in the fame place as is occu-

pied by the bafe of the wings in the other fex, otherwife

they referable an apterous infect. In the aphis tribe the

male has fometimes wings, and is fometimes vithout ; and
the female, it is faid, differs in the fame manner.

Thefe are the principal external characters, by means of

which the two fexes in infects may be difcriminated.

Generation.

That general law of nature which prevails among the

larger tribes of animated being's, and ordains an intereourfe

of the two fexes as indifpenfable to the production of l

young, does not regulate the multiplication of all infects

:

there are fome lingular deviations to the contrary. The
doctrine held by the ancient fages of Egypt, that in certain

infects both fexes are united, is perhaps inadmiffible : we
ought not to fpeak with too much conlidence ori this fub-

ject, notwithftanding the affurance of Lisna:us, that :.

are no hermaphrodite infects. The obfervations of natu-

ralifts leave us in no uncertainty with refpect to anc-

order of beings, namely, thofe which belong to neither

fex ; and indeed the existence of thefe is demonftrated daily

in every hive of bees.

The myfteries of generation are only in part unveiled to

the philofophical enquirer. Some leading points appear

equivocal, and remain inexplicable. This is the cafe with

larger animals, where we have external circumftances to di-

rect our judgment. With refpect to infects, in particular,

the hiftory of their generation, in certain inftances, at leaft,

is more obfeure. Many of them, like the larger animals,

produce their young in confequen«e of air immediate uni»a
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of the fexes. But among the numerous families which

compofe this extcniivc clafs of creatures, tlicre arc fome de-

viations from this ordinary courfe of nature, and thefc par-

taking of incidents lo remarkable, that no pofitive and uni-

form conclufion of their mode of increafe can be laid down.

The notions entertained by fome philofophers in the middle

ages, that infects are the offspring of corruption and pu-

tridity, have no foundation in reafon or analogy. It is im-

poffible to conceive that organized bodies, poft'efled of life,

and endowed with fenfibility, can owe their origin to

chance. But beyond this we are authorized in the belief of

circumlfances, that militate very ftrongly againlt eftablifhed

opinions. The courfe of generation and mode of increafe,

obferved in certain tribes of infects, have no parallel

among thofe of the larger kinds of animated beings : we
need only mention a few particulars of the aphides in fup-

port of this.

Of the aphis genus there are not lefs than feventy fpecies

known, and the females of every one of thefe, io far as it

has been poflible to investigate their manners, are capable of

producing their young without the concurrence of the male

fex ! A female aphis, brought up in the molt perfect feclu-

iion from the very inftant of its production from the egg,

will in the courfe of a few days be found in the midll of a

numerous family of females only, brought forth alive. An
individual taken from thefe, or even felected at the moment
of its birth from the brood, and kept alone, will in a fhort

time produce another brood, and in like manner a repetition

of the fame experiment will be again attended with the fame

refults.

It would be only a natural inference drawn from the above

mentioned circumitances, that in the lame individual cf this

kind the two fexes mult be united. This we know is not

without example in the inferior order of animals, the greater

part (we fhall not fay the whole) of the vermes tribe being

probably of thu defcription. Such is not apparently the

cafe however with regard to the aphis ; the real truth ap-

pears ftill more aftonifhing^ To render thefe fertile, the

intervention of the male feems to be requinte in autumn, and

hence the power of impregnation devolves down to the

tenth, or, as fome naturaliits affirm, to the twenty-feventh

generation. The eggs of the firlt, or parent brood, are laid

in autumn, thefe hatch in the enfuing fpring, and this fertile

produce perpetuate the race through many generations till

the autumn following ; every brood, after thofe hatched in

fpring from th«i egg, being viviparous.

The generality of vermes are believed to unite the two
fexes in the fame individual, and thus poflefs the power of

klf-production. Later obfervations feem to prove, that molt

animals of this tribe have both male and female organs, but

that the union of two individuals are ftill requifite, each

performing at the fame time the office of male and female,

and by this reciprocity of their functions both become fertile.

Among the cancri, which Linnaeus confiders of the infect

race, we are afTured fome mouftrous lull have been obferved)

in which the organs of both fexes were- apparent ; but pro-

bably thefe might not pofTefs the ability to perpetuate their

natural race. Thefe we pafs over therefore for the prefent

as irrelevant. There is no infect, perhaps, fuch accidents

excepted, in which the two fexes are united. We advance

even this with caution, becaufe there is reafon to imagine

the contrary in certain inltanccs. From our own obferva-

tion we are perfuaded that fome few at leall of the fuppofed

vermes are the larva; of genuine infects. Let us for a mo-
ment imagine thefe hrvae to be really vermes ! And let

U3 farther conceive that thefe larva:, like the true vermes, are

of the hermaphrodite kind ! What an extraordinary devia-

tion from the ufual courfe of nature would fuch a prodigy

prefent

!

Here, however, be it explicitly underftood, that we do not

affert the latter part of this obfervation asabfolutely certain.

Such an affertion is countenanced by no opinion except our

own, and fuch opinion ought not to be advanced without

being at the fame time fupported by argument and proof,

the production of which would extend the limits of our ob-

fervations very far beyond our prefent defign. It is only our

wilh to intimate at this time, that there are certain animals

of the fuppofed vermes, and which are defcribed by Lin-

naeus and others as appertaining to this clafs, which are in

reality the larvae of infects ; and that we are not without

fufpicion that fome of thefe larva are fertile, and produce an

increafe in a manner not very clearly known, before they

aflame their final form. Among the fuppofed vermes of the

marine kind, the larvse of certain coleoptene will perhaps be

recognized. Thefe are limply larvae, and apparently defti-

tute of any fexual functions till they arrive at their lall ftate.

Some of the frefh water larvae, miltaken for vermes, are in all

probability of the fame defcription. But have we fufficiently

examined the inteflinal vermes ? Are any of thofe peculiar

to different animals, or man, capable of producing young
vermes, like themfelves, and afterwards becoming infects ?

One fact may be important, and we ftate it upon the tefti-

mony of our own knowledge, that certain kinds of thefe

fuppofed vermes, which infeft the human race to the deftruc-

tion of thoufands in the age of infancy, are really no other

than the larvce of infects.

Linnaeus affirms that no infect can form an union with
the oppofite fex, or propagate its kind till it arrives at the

laft ftate, and offers this as a proof that gryllus pedeftris is

not a pupa which its appearance implies, becaufe it is found
connected with the female. This obfervation of Linnaeus

is pretty generally correct, and it may be further added, that

in the different ftates, prior to the perfect condition, there

are no fexual organs, or at lead none that are developed.

This is the fact with regard to mod infects, certainly not to

all. Among the cimices there can be no doubt in our own
mind from actual obfervation, that the femi-nymphs of cer-

tain fpecies do unite with their mates, and afterwards become
winged infects. We are not without fufpicion that many
of the grylli, like the pedeltris, poflefs the fame faculty, and
are afterwards furnifhed with wings.

With refpect to the infects of neither fex, or neuters, it

fhould be obferved that thofe appertain to fpecies in which
there are the two diltinct fexes befides, as in the bee tribe.

It is chiefly among the hyrr.enopterous infects that we meet
with thefe neuters; the formicae afford examples of other

infects of the fame kind, and it is believed there are likewife

neuters among the coleoptera. They are called neuters be-
caufe they are of no apparent fex. Some have pretended
that they are no other than females, in which the fexual

parts are not yet developed. This cannot, however, be the
fait ; neither can they be of the male fex under the fame
difguife, becaufe they are conftantly difiimihr in their charac-

ters from both, and could fcarcely be fuppofed, from their

appearance in many inllances, to belong to the fame fpecies

they really do, had not this been afcertaincd by their pro-

duction from the fame brood with the two diltinct fexes.

Of infects in general it may be obferved, that the males
and females of the fame fpecies are not unerringly faithful

j

they deviate occafionally from the path appointed by nature.

This is moft obfervablc in the coccinella genus. Thefe
hybrid infects are conceived to be unfruitful ; theyrefemble

the
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the female in form, but in point of colours and fpots have

fome refemblance to the male parent.

There i= an accordance in the itrufture and fituation of

the fexual organs in infects, whether male or female, with

thofe of larger animals, and their union is accomplished in

the fame manner. Thefe organs are ufually placed at the

extremity of the abdomen. This is not conllar.tly tlie cafe
;

there arc i.ifecls, and anion;; thofe the fpiders, which bave the

male organs placed at the tip of the feelers, one at the ex-

lity of each; every individual of thefe creatures being

furnifhed with two. The female organ is beneath the ab-

domen. Another fingularity is obfervable in the libelluke

(dragon flies), the males of which have the fexual organ

fituated under the breaft, while that of the female is at the

extremity of the abdomen. When in union they are feen

flying in the air, the f male under the male with her (lender

body incurvated, and the tip of the abdomen bent under

his breaft.

Except at the period of their amours the fexual organs

of infects are not perceptible, thofe of the male at other

times are drawn within the body. Their union in fome

fpecies continues for a fhort time only ; others remain in

this ilate for hours, or even days together.

Transformation oflti/i '•

Moil animals retain during life the form which they re-

ceive at their birth. Infefts are diftinguifhed from thefe by

the wonderful changes they undergo. The exiftence of an

infect partakes of two, three, or iour diftinft Mates, and in

each of thefe differs moil effentially in appearance, organi-

zation, and manners of living.

The ancients were not unacquainted with the lingular me-

tamorphofes of infefts. Ovid has drawn many beautiful fables

from this fource. The fongsof Anacreon afford certain paf-

fages to the fame effect ; and we might alfo mention others.

An inquiry into the knowledge of the ancients in this re-

fpeft might be intercfting ; but we cannot now purfue the

inveftigation, as it would lead to digreffions the limits of this

article will not allow. Our ideas have been offered at fome

length in another place. (Donov. Hift. Inf. China.) We
fhall only obferve for the prefent, that they were not unac-

quainted with the metamorphofes which certain infefts un-

dergo. Their poets wantonly intermingled fable with truth,

to improve their allegories ; but their hiftorians were more

correct, and feldom formed erroneous conclufions, unlefs

deceived by fpecious appearances. In the iixteenth cen-

tury, with the revival of learning and philofophical difcuf-

fion, and from that period to the prefent, this fubjeft has

gngroffed much attention. The labours of Swammerdam,
Goedart, Merian, Malpighi, aid others, contributed ma-

terially to its advancement in the llrft inftance. Their dif-

coveries induced others to regard the transformations of

thefe curious creatures with attention ; and hence, in the

courfe of years, their hillory became pretty generally un-

derftood. Thofe who afterwards contributed moft effen-

tially to the improvement of this branch of entomological

knowledge were Reaumur and Degeer. In the progreis of

time, other valuable works appeared in elucidation of the
' fame fubjeft. The moft ufeful of thefe, perhaps, to the

general reader, are thofe denominated " Entomologi Topo-.

graphici," or fuch as relate to the infefts, with their tranf-

formations peculiar to, or inhabitants of particular countries.

Among the number of thefe may be mentioned the two

works of Merian, " Erucarum ortus, Alimentum et Para-

dox* Metamorphofis," and " Infefta Surinamenfia."

« Hiftoire abregce des Infeftes, qui fe trouvent aux En-

de Paris," by Geoffrey ; "

ngen," &c. of Admiral ; Roefel's " [nfeften B

virons

neemingen,

gunt; ;" Abbot's " North Anient

and Donovan's " Infefts of Great Britain."

The changes through which the greater number of i

pafs are from the egg to the larva, from the larva to

pupa, and from the pupa to the laft or perfeft ftate. Ex-
ceptions occur to this : for fome infefts are viviparous ; the

number of thefe is not confiderablc : and there are Others of

the apterous or winglefs kind, which undergo no change,

iffuing from the egg in the perfeft form.

Of the Egg State.

The egg, containing the infeel in its fmallcft fize, is ex-

pelled from the ovary as in oviparous animals. T'hey are

contained and arranged in the body of the infeft, in veflels

which vary in number and figure, in different fpeci

fame variety i« found in the eggs : fome are round, ot

oval, fome cylindrical, and others nearly fquare.

(hells of fome are hard and (uiooth, while others are foft and
flexible. It is a general matter of obfervation, that c

do not increafe in iize after they are laid : among infects we
find, however, one exception to this rule, for the eggs of a

fpecies of tcnthredo are known to become larger after being

depofited. The (hell is membranaceous, which admits of
this dilatation.

The eggs of infefn are of various colours ; fome are found
of almoft every fhade of yellow, green, and brown, a few
are red, and others black. Green and green ifli are not un-

ufual, and they are fometimes fpeckled with darker colours,

like thofe of birds. Some are imooth, and others befet ia

a pleaiing manner with little raifed dots.

Infefts are inftrufted by nature to depofit their eggs in

(ituations where their young ones will find the nourifhment

moft convenient for them. Some depofit their eggs in the
oak-leaf, producing there the red gall ; other* chufe the
leaf of the poplar, which fwells into a red bladder : to a
fimilar caufe we are indebted for the knob, which is often

feen on the willow leaf, and the three-pointed protuberances

upon the termination of the juniper branches. The leaves

of the veronica and ceraftium are drawn into a globular

head, by the eggs of an infeft lodged in them. The pha-
Itena neuilria glues its eggs with great lymmetry in rings

round the fmaller twigs of trees; others affix them to the
furface of leaves ; and again, others lodge them in the cre-

vices of trees.

The gnat, the ephemera, phryganea, and libellula, hover
over the water all day to drop their eggs : thefe hatch in

the water, and continue there while in the larva and pupa
form, quitting the water only when they attain the winged
ftate. The mafs formed by the eggs of the gnat refemble3

a little veffel, and floats on the furface. Thii infect depofit3

only one egg at a time ; the firft is retained by means of the

legs, when dropped, till a fecond is depofited next to it,

then a third, fourth, and further number, till the mafs be-

comes capable, from its fymmetry, to fupport itfelf up-
right. Many moths cover their eggs with a thick bed of
hair or down, collected from their own body ; others cover

them with a glutinous fubftance, which, when hard, pro-

tects them from the ill effects of moifture, rain, and cold.

The folitary bees and wafps prepare nefts in the earth, hol-

low trees, or cavities in old walls, wherein they place a
quantity of food for the fupport of the young brood, when
they break from the egg. Some of the fpiders carry the

eggs on their back in a (mall filky bag. The ants are known
to conftruft nefts in the earth, in which their eggs are

8 placed
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placed with the uunofi care. Some depofit their eggs in

the larvae of other infects, chiefly thole of the moth and

butterfly kind ; and having paffed through all their changes

in their bodies, become what is termed the ichneumon fly.

In the Lapland Alps there is an infect called the rein-deer

gad-fly (oeilrus tarandi), the attacks of which are greatly

dreaded by the rein-deer, It hovers all day over thefe ani-

mals, who betray every mark of fear ; their legs tremble

under them ; they prick up their ears, and rufh to the

mountains covered with ice and fnow, to efcape from the

fly, but often in vain ; for the infect follows, and generally

finds means to lodge its egg in the back of the deer. The
worm hatching penetrates the fkin, and remains under it in

fecurity during the winter ; in the year following it falls

out, changed to a pupa, and becomes a winged infect.

The oeilrus bovis is an equal terror to oxen ; the hippobofca

equina to horfes ; and oeilrus ovis to fheep : the latter in-

sinuates its eggs into the head of thofe ufelul animals,

through the nalal organs.

The neft formed by the female of hydrophilus piceus, for

the prefervation of their eggs, is altogether remarkable,

and is defcribed with much minutefs by Lyonet. This neft

is whitilh, its figure an oblate -fpheroid, three-fourths of

an inch in length, and its breadth two-thirds of its length ;

on the upper iurface it is terminated by a lengthened horn-

like procefs, an inch long, ending in a point, and of a

brownifti colour. In this neft the eggs are depofited, and

left floating on the water till in due time they hatch, and

the larvae defert the little bark contrived for their preferva-

tion in the ftate preceding, committing themfelves to the

water. Thefe coques generally float among reeds and duck-

weed. The purpofe of the conical projection is fuppofed

to be that of fuftaining the cafe in an upright poiition,

when affailed by the wind : but this is mere conjecture ; we
may have yet to learn its actual deftination. Another
aquatic infect, (one of the nepa genus,) that inhabits the

waters of China, exhibits a far more extraordinary inftance

of the parental care which the infect race evince for the

prefervation of their eggs. This diminutive creature,

fcarcely an inch long, and of a fubrotund figure, with the

upper and lower furfaces flattened, is feen at particular fea-

fons bearing a large clutter of eggs on its back, which,

though difpofed as compactly aspoffible, by being placed on

one end, and having the fides touching each other, cover

no inconfidcrable portion of the whole furface of the difk.

In this manner they are conveyed by the infect, wherever

it goes, till the larvae hatch, and drop inftin&ively into the

water ; when the parent infect calls off the exuvia of the

nidus, and refumes its former appearance. (Donov. Inf.

China.)

Of all the productions of nature infects are fuppofed to

be the mod numerous and fertile. With the exception of

fifties and cruftacea, they are apparently the moll prolific.

Lyonet has offered a curious elfimate oi the increafe of in-

fects, taken from their eggs. From a brood of 350 eggs,

which he obtained from a fingle moth, he felectcd 80.

Thefe, when arrived at their perfect Hate, produced 15 fe-

males; and hence he deduces the following conclufion. If

80 eggs give 15 females, the whole breed of 250 would

have produced 65. Thefe 65, if equally fertile, would have

produced 22,750 caterpillars, among which there would

have been 4265 females. Thefe, in the third generation,

by the fame mode of calculation, muft amount to 1,492,750
caterpillars. The number would have been Hill greater, if

in the full inftanccs a larger number of females had been

ed.

Vol. XIII.

Of the I.arva Stale.

poleoptera.—The larva of all the coleopterous tribes of
infects is produced from an egg, in which the growth 1 1

the creatine in an embryo -or infant (late may be cafily

traced fome time previoufly to its birth. They are either
of a heavy, fiothiul, and voracious difpofition, as n\a\ be
obferved moll commonly of thofe which pals their livea un-
der ground, in putrefcent fubltances, or the trunks of trees ;

or brilk and active, like the generality of thole in the fuc-

ceeding or hemipterous order. Among the coleopterous
larvae of lively manners we muft rank fome of the terreftrial

kinds, which, though they live in the earth, are always
found ciofe to the iurface, and affect particular foils; and
thofe of fands, in maritime lituations efpecially : to thefe

we iliould add the inhabitants of the watery element, or thofe
which, in the Hate of larva, are of the aquatic kind; and
in fhort, all that are carnivorous : thefe being more remark-
able for their activity than fuch as are dellined by nature to
feed on plants only. A fuccinct account of the larvae be-
longing to a few of the principal genera, and a concife de-
fcription of their manners, will be fufficient to afford an
accurate idea of the modes of life purfued by the larvae of
coleopterous infects in general.

We know nothing from actual obfervation of the larvae,

from which the larger kinds of extra European beetles are
produced : the transformations of the fpecies bercules, al-

cides, actoeon, atlas, and goliathus, and a hoft of other gi-

gantic animals of the fame kind, (the largeft of the infect

race,) remain at prefenl in obfcuiity. Yet we are at no
Iofs to conceive what the appearance of fuch infects in the
larva ftate mutt really be, fo far as we already know their

affinities ; becaufe, from analogy, we can conclude they
muft be fimilar, or at lealt, generally fpeaking, we may
prefume with fafety they differ only in fome flight degree.
The transformations of the fpecies naficornis, a native of
Europe, an infect of large fize, and from its conformation
poffeffmg habits fimilar to fome natural family of exotic
beetles, will, for example, aflift our conclufions as to thofe
refembling it ; and, in like manner, the transformations of
other extra European kinds may be determined with fome
precifion, from the known changes of thofe infects naturally

allied to it, or, in other words, of the fame natural fa-

mily.

Scarabaeus naficornis, or, as it is fometimes called, the
rhinoceros beetle, from the confpicuous horn placed erect

on the head of the male, refcmbles an extenfive family of
fcarabaei, the inhabitants of Afia and Africa. The larva is

hatched from an egg of a roundilh form. The body is like

that of a thick and fomewhat broadifti annulated worm, of
a pale yellowilh-white colour, flattifli on the belly, and
with the fkin much wrinkled. The lateral breathing fpi-

racles are very diftinct, the head is hard and fcaly, and
armed with powerful jaws ; and the three anterior rings of
the body are furniflied each with a pair of fcaly jointed feet.

It is found in the earth and in hollow trees, and feveral times
calls its fkin before it changes into the pupa ftate. The
larva of the cock chafer, another of the fcarabaei, (melolon-
tha, Fabr. ) refembles this, except in being fmaller : like the
reft of its family it fpends the greater part of the time, while
it remains in the Ian a form, in the earth, where it fubfills

on the roots of plants. It is two, and fometimes three years
in pafling from the egg to the perfect ftate.

The Hag beetles, (lucanus,) in the larva ftate, bear a
ftrong fimilarity with the preceding; they rcfidc chiefly in

rotten wood. The larva of fome cerambyces refemble thefe
in being foft, and in having the head and feet fcaly. It is

L
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the larva of an infect of this genus (C. darr.icornis) which is

eaten, and confidered as a delicacy in the Weft Indies.

The fpecies is a native of this and other parts of America,
and it is credibly affirmed, on the bed authority, that fome
people of fortune in the Weft Indies keep negroes for the

fole purpofe of going into the wood- in qtteft of them, and

(cooping them out of the trees. Then genera] length is

about three inches and a half, and their thicknefs that of the

little linger. Dr. Browne, in his hiftory of Jamaica, parti'

Culariy defcribes this infect ; he infjrms us it is chiefly .found

on the plumb and fiik cotton trees ; that they are commonly
called macaccos, or macokkos ; and that the mode of drefs-

ing them, after opening and warning, is to broil them care-

fully over a charcoal fire. The epicures of thefe tranf-At-

tantic regions only imitate the epicures of antiquity : they

alfo efteemed the larvae of the beetle tribe as a delicacy, and
introduced them to their tables.

Many fpecies of that elegant tribe of beetles, the cur-

Culioftes, are the offspring of larvae, bearing fome refem-

blance to the former : their body is covered with a wrinkled

(kin, their head with a fcaly covering, and the three an-

terior rings of the body furnilhed each with a pair of feet.

Thcfc infeft plants of various kinds; fome fubfifting on the

flowers, others the leaves, the roots, feeds, &c. One of

thefe, the larva of curculio palmarum, deferves notice for

the fame reafon as that of cerambyx damicornis. This
larva is about two inches iong, and of an oval fhape. It

lives in vail numbers in the middle of the trunk of the young
palm trees, and feeds on its juices. Thefe trees are fome-

times cut down, when about the height of a man, and the

tendered part of them eaten ; the worms are alfo taken care

uf, beiug confidcred as highly agreeable food when roafted.

The larvae of the coccinellx have the body long, annu-

kted, and fr.mifhed with lis feet ; they run brifkly over

plants, and feed chiefly on plant lice. The larvae of the

genus caffida are generally found under the leaves of plants

en which they feed, to which they adhere by means of their

lateral fpines, and a briftle at the end of their tail. They
form a kind of umbrella with their excrement, under which
they are flieltered from the fun and rain. The larva; of the

cicindelae are foft and white, long fix-footed, and have a

brown fcaly head. Thefe creatures employ great addrefs

to entrap their prey : like the lion ant, in fome degree, the

brva lurks in a round perpendicular hole in the ground,

with its head at the entrance, to draw in and devour what-

ever infects come within reach. The larvae of dermeftes

live in leather, fur, and other fimilar fubftances, to which
they do confiderable niifchief. The larva of the ptini in-

linuates. itfelf into wood, and deftroys it.

That fimilarity in exterior characters, which we obferve

fo prevalent in the perfect ftate of all coleopterous infects,

whether of the terrettrial or aquatic kinds, is not apparent

in the larvae of thofe two natural tribes : they are in this

ftate altogether remote, and have no greater analogy in their

conformation than in their manners of life, or the elements

iu which they exift.

The larvae of the dytifci conftitute a link of beings clofely

allied to fome of the neuroptera; and this refemblance is fo

remarkable, that certain fpecies of dytifci and hydrophili in

that flate differ more from each other than they dilagree

with the larvae of the libellula ; thefe latter prefentiug crea-

tures of an intermediate character, and which, to an ordi-

nary obferver, would feem to unite them. Thus, the larva

of libellula grandis more clofely sorrefponds with thofe of

dytifcus marginalia or punctulatus, than the latter with dy-

tifcus caraboides j and ia external alpett the affinity of the

larva of dytifci? caraboides may be even ftrongcr toward*
that of ephemera margioata or hemerobius lutarius, than to

cither of the former. There is certainly a difference be-

t .. en thefe ip the Itrutfture of the jaws, fee. ; but we ipcak

only of thofe obvious characters and general appearances

which firft excite attention.

Dytifcus marginalia, the fpecies before mentioned, is

common in many ftagnant waters; and, from refembling

the fhrimp in lome diftant degree, bears the name of fquilkt

aquatica in the writings of Moufftt and Aldrovandus. It

meafures, when full grown, about two inches and a half in

length, and is of a pale yellowilh-brown colour, and very

tranfparent. The head is large, fomewhat flattened, and
farnimed in front with a pair oi very ftrong curved forceps,

which, when magnified, are found to be perforated at the

tip : thefe are the inftruments with which it feizes upon its

prey, and fucks its animal juices. The legs are (lender and
f:n;:ll in proportion tcr the body ; the tail terminates in a

trifurcated procefs, ciliated at the margin. This larva is a

fierce de&ructive creature, and not only commits, raft de-

predations among the weaker kinds of .vater infects, but
preys alfo on the fry of fifties, and is for this reafon highly

injurious in fifh-ponds. It is fuppofed, like fome others of

the fame genu-, to remain two years in the ftate of larva.

Dytifcus cinereus is produced from a larva fomewhat fimi-

lar, but remarkable for the length of the legs : its habits

are the fame. Caraboides is an hydrophilus, having the an-

tennae clavated inftead of filiform ; the body of the larva is

(haped like the former, but on each fide is a fingle feries of
plumofe branchix, or breathing organs, like thofe obferv-

able in the larvae of ephemera marginata. In the firft ftages

of growth this larva is fufcous ; when full grown, the pof-

terior part is greyifh and rather pellucid. The gyrinus is

another aquatic genus, and, from its form in the perfect

ftate refembling the dytifci, has been fuppofed fimilar in

that of larva; an argument, as already (hewn, not always
admiffible. From the reprefeutations given by fome
authors, it is not unlike that of H. caraboides, in the fpecies

natator, only of a more elongated form, and having four

ciliated appendages at the pofterior end.

Hemtptcra.—The larvae of all hemipterous at prefent

known are furnifhed with fix legs, antennae, and organs of

the mouth, as in the perfect infect from which they ori-

ginate ; and agree with them in mod other refpects, except

in being entirely deftitute of wings. The larvae of the

mantes are carnivorous ; thofe of the grylli feed on plants

and farinaceous matter; the nepae are aquatic, and fubfift

on water infects ; the cimices, inhabitants of the land, and
a moft extenfive tribe, are entirely carnivorous, and like

that odious and well-known infect of the fame genus, (the

common bug,) derive their fuftenance from the blood and
juices, extracted by means of their probofcis, from the

bodies of other animals, thofe of the largcft kinds, and man
not excepted.

Lepidoptera.—The caterpillars of the butterfly, fphir.x,

and moth tribes form a very numerous feries ; and thefe, from

a variety of concurrent circumftances, have been more parti-

cularly obferved than any-others. The greater part of thofe

lepidopterous infects which come forth in the fpring orfum-
mer perifh or difappear at the approach of winter. There
are few, the period of whole life exceeds that of a year.

Some furvive the rigours of winter from being concealed

under ground, and others remain hid in the bark of trees,

or in the chinks ofold walls, but the proportion of thofe

which out-live the inclemency of the winter feafon is very

inconfideralle, unlcfs it be thofe in the egg ftate. Thofe
which
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which ire hatched in the autumn, and live under ground or

in other places of fecurity during winter, ulually come

forth in tin- fpring, take proper nouriQuncnt, and undergo

their foveral changes to the perfect [bate. The eggs whic h

have been carefully depoiited by the parent fly in thole

places where they could remain in the greateft lafety, are

alio hatched in general by the genial influence of the fpring,

and the i. fant brood called into life and action.

All c are hatched from the egg, and when they

fir ft proceed fi I i e generally fmall and feeble, but grow
in ftrcngth as tl Ce in fize. The body of the cater-

pillar confifts of twelve rings; the head is connected with

the iii II, and is hard and cruftaceous. No caterpillar of the

moth or butterfly has le& than eight, er more than lixteen;

thole which have more than fix teen belong to fome other

order of infects. The Gs anterior feet, or thofe next the

head, are hard and fcaly, pointed and fixed to the firft three

rings of the body, and are m number and texture the fame

in all lepidopterous larvx. The pofterisr feet are foft,

flexible, or membranaceous ; they vary both in figure and

number, and are obfervable only in the caterpillar Hate, the

perfect infect having only fix feet, the rudiments of which

are the fix anterior fcaly feet before-mentioned. Thefe fpuri-

ous feet are either fmooth or hairy, foft to the touch, or

hard, like iliagreen. On each iide of the body are nine fmall

oval apertures, which are coniidered as the organs of refpi-

ration, and are called fpiracles. The head is covered with a

fhelly fubftance, and on each Iide are five or fix fmall black

fpots, which are fuppofed to be the eyes. Some caterpil-

lars grow to a very large fize.

The caterpillar, whofe life is one continued fucceffion of

changes, often moults its (kin before it attains its full growth.

Thefe are the more lingular, becaufe when it moults it is

not fimply the (kin that is changed ; for we find in the

exuvia the fkull, jaws, and all the exterior parts, both fcaly

and membranaceous, which compofe its upper and under

lip ; its antenna:, palpi, and even thofe cruftaceous pieces

within the head, which lerve is a fixed bafis to a number of

mufcles ; we alfo find in the exuvia the fpiracles, the claws,

and (heaths of the anterior legs, and in general the traces of

all that is vifiblc in the external figure of the caterpillar.

The change in the caterpillar is effected by the creature

withdrawing itfelf from the outer fkin as from a fhcath,when

it finds itfelf incommoded from being confined within a nar-

iow compafs. But to accomplifh this change is the work

of fome labour and time. Thofe caterpillars who live in fo-

cicty, and have a kind of neft or habitation, retire there to

change their (kin, fixing the hooks of the feet, during the

operation, firmly in the web of their neft. Some of the foli-

tary fpecies fpin at this time a (lender web, to which they

affix themfelves. A day or two before the critical moment

approaches the infect ceafes to eat, and lofes its ufu'al a£ti-

\ity ; in proportion as the time of its elkange approaches,

the colour of the caterpillar declines in vigour, the fkin

hardens and becomes withered, and is foon incapable of re-

ceiving thofe circulating juices by which it was heretofore

nourifned and fupported. The infect, is now feen at intervals

with its back elevated, or with the body ftretched to the ut-

moft extent : fometimes railing its head, moving it from one

fide to another,and then letting it fall again. Near the change

the fecond and third rings are feen conlidcrably fwollcn. By
thefe internal efforts, the old parts are ftretched and dil-

tnided as much as poffihle, an operation attended with dif-

new parts are all weak and tender. How-
ever, by repeated exertions, all the veffels which; conveyed

nouriihment to the i xterior fkin are difengaged, and ceafe

t, and a flit is made on the back, generally beginning

at the fecond or third ring. The new (kin may now be ju^l

perceived, being diftinguifhed by its frefhneli and brightness

of colour. The caterpillar then preffes the body like a

wedge into this opening, by which means it is foon torn

down from the fn ll to the fourth ring : this renders it large

enough for the caterpillar to pafs through.
The caterpillar generally fails a whole day after each,

moulting, for it is ncceffafy that the parts fhould acquire a

certain degree of confiftency before its organs can perform
their ordinary functions. Many perifh under this operation.

The caterpillar always appears much larger after it has
quitted the exuvia than before; for the body had grown
under the old fkin till it was become too large for it, and
the parts being loft they were much compreffed, but as foon

as this (kin is caft off, the parts diftend, and with them the
new fkin, which is yet of a flexible and tender texture, fo

that their increafe in fize at each moulting is cOnfiderable.

Some caterpillars in changing their (kin alter very much in

colour and appearance, fometimes the (kin from being

fmooth becomes covered with hair, or fpines, or tubercles,

and others that are in one ftage hairy, have the (kin fmooth
in the next. No fex is developed in the caterpillar (hate.

The caterpillars of lepidopterous infects feem destitute

of all means of defence, and are the prey of birds and other

voracious creatures. Nature has not, however, left the
whole tribe in this defence'efs ftate, fome kinds are armed
with ftrong and powerful fpines difpofed in a verticillate

manner round the annulations of the body, and which, if

they be infufficieut to annoy others, ferve at leaft, in fome
meafure, as the means of felf protection. There are others,

chiefly the inhabitants of the warmer climates, whofe bodies
prefent an armament of fpines not unlike that of the hedge-
hog or porcupine, and thefe placed in fuch a formidable
manner, as mult either forbid the approach of other fmall

creatures, or puniih their temerity. Some few of the North
American fpecies are of this defcription. In others,we fee the
rings tuberculated, and every tubercle befet with ramofe
fpines, the branches of which intertexting with each other,

form an almoft impenetrable net-work of fpines. Others
again are thickly clothed with fpines and hair intermingled,

which may be fufficient to guard them againft the attack of
fome of their inferior enemies. Some fpecies with the body
covered only with a thin (kin, and therefore apparently cx-

pofed to the annoyance of every other, has the jaws fo

powerful, and the difpofition io ravenous and fierce, tbat

they conllantly attack, and moll commonly with fuccefs, the
larva of other ipecies much larger than itfelf. At the ex-
tremity of the body in the larva of the fphinges, is a remark-
able recu'rvate fpinebr horn, farmid; t>] in pp trance, but
harmlefs in its nature, and which is vulgarly fuppofed to be
its weapon of defence. Thefe infects, or at fall fome of
them, are not, however, without the means of annoy-
ance, for it appears they poflefs the ability of discharging
from their mouth or vent a foetid liquor, the feent of which,
(hould it fall on the (kin, cannot ealily he removed even by
warning, and which may be fuppofed powerful enough u>

repel other infects. This ability in the Iphinx tribe of cater-

pillars is admitted on the authority of fome credible au-
thors; the like circumftancc is more commonly obferved iii

the larvae of fome fpecies of tenthredo.

The caterpillar, of many infects of the butterfly tribe

loft to the ground, or under the furface, fubfifting on
the lower parts or roots of plants; and fortius reafon

many kinds are leldom feen, and others remain unknown.
The larvx of the Iphinx kind live chiefly on the leaves.

Thole of the ftfia gcuus are ufually denominated inUrn.il
t

feeders, or fuch as refidein hollow cavities, which they fi

Liz ia
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1:1 the trunks or branchc; of trees, the fubitanc? of which
alfo affords them nourifliment. Many of the moth tribe are

of the fame kind, and have the fame habits; others eat the

leaves of different plants, and a few of the fmaller forts feed

v woollen, paper, and other fubilances, not of a vegetable

nature. Some of the lepidopteroas caterpillars are folitary,

others live in locitty.

Neuroptcra.—The larvx of neuropterous infects are car-

nivorous, and in the vivacity of their manners exhibit a very

ftriking contrail with thole ot the generality of infects.

They art- nearly all of the aquatic kind, paffing their whole

life, till they afVume the winged (late, in the water ; and are

diltiiiguiflied for the peculiar addrefs with which they con-

ftantly wage war, not only againfl every other diminutive

inhabitant of their natural element, but alfo againft each

other. Thefe larvae are hexapode, or furniflied with fix

feet of a fcaly nature, and having- the head protected by a

fimilar fubllance.

The libellulx, or dragon-flies, form an intercfting genus of

the neuroptera order, and the habits of their larvx illullrate,

in the ftrongeft manner, the nature of thefe aquatic creatures.

The egg, when depolited by the parent in the water, finks to

the bottom, and remains there till the young infect has ac-

quired lufficient maturity and ftrength to burft from its con-

finement. The larva, at firft fmall, increafes to nearly half

the fize of the perfect fly, by changing its fkin at different

intervals like the caterpillars of moths and butterflies. The
appearance of the little cafes containing the rudiments of

the wings, at the lower margin of the thorax, denotes its

change to the ftate of pupa. The head of this larva is

exceedingly lingular, being covered with a mafk extending

over the whole of the fore part of the head, with cavities

in the interior furface to fuit the different prominences of

the face to which it is fitted with perfect neatnefs. Its form

is triangular, growing fmaller towards the bottom : in the

latter part there is a knuckle which fits a cavity near the neck,

and on this part it turns as on a pivot. The upper part of

this malk is divided into two pieces, which the infect, can

open or clofe at pleafure, and it can alfo let down the whole

mafk, fhould occafion require. The inner edges of thefe two
pieces are toothed like a faw, and ferve the animal as a pair

of forceps to feize and retain its prey. This is the general

principle on which thefe projecting forceps are con Unified

in the larva of the libellulx ; they differ in fhape in the

feveral fpecies, but uniformly act in a fimilar manner.

Thefe animalsf generally live and feed at the bottum of wa-

ter, fwimming only occafionally. Their motion in the water

can fcarcely be called fwimming, it is accomplifhed by
fudden jerks repeated at intervals. This motion is not

occaiioned by their legs, which at this time are kept im-

moveable and clofe to the body : it is by forcing out a

ilrearn of water from the tail that the body is carried for-

pd, as mav be ealily perceived by placing them in a flat

veffel, in which there is only juft water enough to cover the

bottom. Here the action of the water fquirted from their

tail will be very vifible ; it will occafion a fmall current, and

;;ive a fenfible motion to any light bodies that are lying on

the furface. This action can only be effected at intervals,

becaufe after each ejaculation the infect is obliged to take

a frefh fupply of water. The larva will fometimes turn its

tail above the furface of the water, and force out a fmall

ftream, as from a little fountain, and with confiderable force.

The larvx of the ephemene, another of the neuropte-

rous tribes, differ in various particulars from thofe of all

other infects : its length, in the larger fpecies, about an inch;

the form rather long, and fub-cyiindrical, tapering a little

tcwards tUe tail ; tie head is furniflied with autennx, trunk

with i; . 1 ; abdomen with feveral finny plumes each fide,

aid the t,i 1 with three long procefles. They live m the

water, wl i earth and clay, it is affirmed, form their prin.

cipal nourishment for the fpace of two or three years, the

they confume in preparing for their metamorphofis,

and which is a. I a few moments. The larva,

when read] to quit that Hate, arifes to the furface of the

water, and inflantly cafling off its fkin becomes a pupa.

This is furniflied with a kind of wings, by the affiflance of

which it tfeapes to the (hore, and there fettling, in the

fame moment, quits a iecond fkin, and.beconies the perfect

fly. In this ltate, which has been fo hJng preparing, the

pleafures it enjoys mud be very fenfible, if they are lively in

proportion to the fhortnefs of their duration, the infect

celebrating its nuptials, producing the fruit of them, and
dving within the fpace of a few hours ; the vital principle,

though fo evanefcent in the complete infect, is extremely

tenacious in the larva.

The phry-anex, a genus of this order, very much re-

fembling. in general appearance, certain families of the moth
kind, arc the offspring of aquatic infects, not much unlike

the larvx above defcribed ; only that inflead of inhabiting

the waters in a defencelefs ftate, thoy conilantly live in

fmall cylindrical cafes of their own conflruction, which they

drag after them in the water wherever they go. Thefe
cafes are tubular and open at both ends : externally they

are formed with fmall bits of reed, gravel, fmall fnells, and

other fubftances curioufly cemented together, and lined

with fine filk. The animal never quits its habitation till it

becomes too fmall for its body, when it conflrufts another.

Like the hermit crab, when it is defirous of moving from,

one place to another, the animal advances the fore-part of

the body out at one end of the tube, fo as to admit the

free ufe of its legs, which are fix in number, and placed con-

tiguous to the head, and by this means it is able to crawl

or walk with perfect facility at the bottom of the water.

The body in moil fpecies is fmooth, and the back ufually

furniflied with a tubercle, which prevents the cafe from flip-

ping too forward while the animal is feeding, and which

ferves alfo to retain the cafe more firmly to the pollerior

part of the body in the action of walking. Thefe, in com-
mon with other aquatic larvx, are frequently ufed by anglers

as bait, and are called cadew-worm, flone bait, or cod bait,

and in the perfect ftate is known by the name of lpring fly.

The larvx of the phryganex prefer running waters.

Thofe above-mentioned are the larvx of the amphibious

kinds of neuropterous infects ; there are others which live

only on land, and differ much from thefe both in appearance

and mode of life. Thofe of the myrmeleon, panopa, he-

merobius, and raphidia, are of the terreftrial order. They
are carnivorous as well as the aquatic kinds, preying on

other infects. The moll extraordinary of thefe in their

manners of life are fuch as have been denominated by na-

turalifls the lion-ants, or lion-pifmires (the myrmeleon of

Latin writers). Of this genus there is nearly a dozen fpe-

cic?, or, indeed, if we include the afcalphi which Fabricius

removes from that genus, there are altogether fifteen fpecies

at prefent known. The larvx of this family prey with the

mofl favage ferocity on all the fmaller kinds of infects : it is

not, indeed, this difpofition, fo common to all carnivorous

larvx, that renders them remarkable, but the extraordinary

and peculiar contrivances they adopt to enfnare their prey.

We are befl acquainted with the hiftory of the fpecies for-

micarius, the formica-leo of Linnxus, and this may ferve as

an example of the genus, the habits of which, fo far as we
are acquainted with them, being alike in all, with this dif-

ference, however, in their predatory powers, thatformicarius



ENTOMOLOGY.
is one of the fmallcr kinds, and lefs capable, from its inferi-

ority in ftrength and (fee, to commit devaluation, than moll

of the extra European fpecies, thofe of Africa efpccially.

Myrmeleon formicarius is found in France, Spain, and Ger-
many, and is an inhabitant of fandy places. The egg is

depofited by the parent infeft in the fand, and this hatching

produces a larva of an ovate form, armed with a long and

powerful pair of javvs. The larva, as foon as produced, begins

to exercife its talent of preparing a pitfall in the fand, by
turning itlelf rapidly round, and which, when formed, is

fomewhat funnel foaped, or rather concave, with a very

fmall aperture in tne centre under which the animal conceals

itfelt with only its pincers advanced through the hole, ready

to fei/.e on any in feci that may unwarily fall into the hollow.

Sometimes the v\ hole head is protruded through the hole,

but when it lies in wait the body is always concealed under

the fand. From the Arufture of this trap, fuch infefts as

crawl to the edge or tides are almoft fure to fall in, and be

devoured by the larva. But mould the tides of the pit not

give way, or the unfortunate infeft appear to be able to

make its efcape, its mercilefs enemy immediately dilcharges

from its head mowers of fand, the repeated force of which is

irrefiilible ; the infeft falls within reach of the larva, who,
after fucking out its juices through the tubular forceps,

by a fudden exertion throws the remains of its carcafe out

of the hollow to a confiderable dillance, and again, after

repairing its den, renews its vigilance for prey. As the larva

increafes in fize, it enlarges this cavity ; at firft it is only a

flight depreffioi; in the lands half an inch in diameter, in its

next ilage it is increafed to twice that diameter, and when
the larva attains its full iize is between two 'and three inches

acrofs. In the preparation or enlargement of its pit, when it

grows to its full lize, it fhews much addrefs : its operation

commences by tracing an exterior circle of the intended

circumference of the cavity, and continuing its motion in

afpiral direction till it reaches the centre, thus marking each

revolution in the fand like the impreffion of a large (hell of the

whorled kind, the breadth of each whorl correfponding with

that of the infeft's body ; and which, in the circumference of

the whole cavity, amounts to four or five circles. After

having fufficiently deepened the cavity by a repetition of

this motion, it fmooths the fides into a regular fhape, by
throwing out the fuperfluous fand by means of its forceps,

which, when clofed, together with the head, forms a con-

venient kind of (hovel for the purpofe. The grains of fand

thus difcharged often fall to the diftance often or twelve

inches beyond the verge of its cavity. The depth of the

cavity is ufually equal to its diameter. The fingular larva,

whofe manners of life appear fo interefling when it has

attained its full fi/.e, is about three quarters of an inch long,

and has much the afpeft of a large fpider in the form of its

body : its head and legs more nearly relcmble thofe of the

pediculi of fome particular animals, and are very fmall, and

in the ftrufture and proportion of the jaws or forceps its

charafter is peculiar, thefe being enormous. Its genenl

colour is pale reddilh, very prettily variegated with dillinft

marks and fpots of deep ferruginous both on the back and

belly ; the whole is beiet with a few hairs, fome of which

appear in tufts. It remains two years in the larva ftate ; in

the fummer it i s active, but it is torpid during winter ; when

full grown it changes into a pupa, the animal prcvioully

enveloping itlelf in a round ball of fand agglutinated and

connected by a very fine filk, which it draws from a tubular

procefs at the extremity of the body : with this filk it alfo

lines the internal furfacc of the ball. The complete infect

is furnifhed with four tranfparcnt fpotted wings, and, like

the larva, preys on infects.

Hymrnoplera.—'Yhe larva: of the teredines bear the near»
eft refemblance poiTible to thofe of fome Iepidopterous in-

fefts, and have for this reafon acquired the name of baftard

caterpillars, or falfe caterpillars ; the fpiral manner in which
they roll themfelvea up is one charafter that fcems to remove
them from the true caterpillar, but they are more clearly dif-

tiuguifhed by the number of feet, which, though varying in

different fpecies of both families, may be faid to be constantly

more numerous in the tenthrcdo genus than in any of the

lepidoptera orders. The firft have from eighteen to twenty-
two feet ; the latter never more than fixteen, including the

fpurious or pofterior ones. Thefe live chiefly on the rofe

and willow trees. The larvie of the firex genus is cylin-

drical, and furnifhed with fix feet, and the head rounded ;

they perforate wood, and frequently eat their way into the

bodies of other isfefts, or their larva, and confume their

vitals. Thefe are the principal hymenopterous larva? that,

are furnifhed with feet : the fucceeding infefts are deltitute

of thofe organs when in the larva Hate.

One of the mod curious tribes of larva'among the hyme-
nopterous genera are thofe called the gall-flies ; they are in

no particular manner remarkable in appearance, but the
effefto they produce render them extraordinary. Every-

one muft have obferved thofe vegetable excrefcences,

of a globular form, which appear on the leaves and foot

ftalks of the oak at particular feafons of the year, and
which in autumn have acquired the fize of a cherry or a fmall

plumb, its colour a bright red, and forming a pleafing con-

trail with the verdure of the leaves ; thefe are the habita-

tions formed by the punftures of the gall-fly, in which the

eggs were depofited each fingly in its globule by the parent

infeft, and each of thofe excrefcences at this feafou, on
being opened, will be found to contain a larva ; a fmall worm
of a cylindrical form and without feet. There are an ama-
zing number of fpecies of the gall-fly (cynips) that Con-

flruft their dwellings, and fubfill on the juices of the oak,,

and many others that attack in like manner the maple and the
willow. The larva is fjund like a nucleus, in a fmall ca-

vity immediately in the centre of each excrefcence.

The manners of the ichneumon, as popularly defcribed,

are fully known, and the hillory of the ichneumon flies

feems to accord in a peculiar degree with all that has been,

fabuloufly related of the former. They are entirely parafi-

tical, and derive their fuflenance, till they arrive at the per-

feft Hate, from the vital juices of other infefts. Their eggs
are depofited only in the bodies of other living infefts, gene-

rally thofe of the caterpillar kind. The female, lelefting her

victim, fallens tipon it, plunges her abdominal tube into the

body, and, in defpite of all refiftance, maintains her hold

till (lie has lodged her (lore of eggs. In the courfe of a few
days the young larva;, which relemble minute maggots, are

hatched. Thefe nourifh themfelvea with the juices of the

caterpillar, which, notwithstanding it affords fuflenance to

the parafitical brood, continues to move about, and feed till

the time of its change into the chryfalis flute, when the

larva? creep out by perforating the ikin in various direftions,

and form little ova! (liken cafes, the whole of which with

the fpinning forms an envelope to the withered remains of the

infeft from which they derived nurture. The latter inevi-

tably perifhes from the injury fuflained ; in a fhortcr or

longer period, according to the fpecies, the ichneumons ap-

pear in a perfeft ilate. This parafitical family, when pro-

duced, are found to be cither entirely of the winged kind,

or to confifl both of alated and apterous infefts, the females

in certain fpecies being deftitute of wings. Thefe are, not-

withllanding, perfeft infefts, as they never acquire thofe

organs afterwards, and being bclidcs, after anintcrcouife with
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the odierfeXi in aconditi .^rtileeggs, and thus

perpetuate the breed. Th< 1 1
fi-malcs attack cater-

pillars and other infe&S ill the ) me manner as the winged
'.' '-, and depofit their eggs in the living body.

So far as we arc acquainted with the natural hiflory uf

the fphex tribe, the larva of thefe are lodged in the bodies

oi other infedts, in a manner fimilar to that adopted by the

ichneumons, with this difference, that the fphex g< ne-

rally deftroys the principle of life in thofe creatures it at-

tacks, inftcad of leaving them to linger through a tedious

cxittence of torture. Thefe infects are very abundant in

wood and hedges, and the larvx feed chiefly on dead in-

fedts, in the bodies of which they are produced from the

Some ipecies dig holes in the earth with their fore

x et, in which they buryrheir dead infedts, confuting chiefly

of lpidcrs and caterpillars, having previoufly depofned their

eggs therein ; thefe holes are carefully cloied with earth or

clay, through which the larvae force a paffage when hatched.

!.'he larvae are vermiform. The manners of thefe infedts is

llrongly exemplified in the fpecies figuius, a native of Upfal,

and which is defcribed bv writers with confidcrable attention.

This fphex inhabits the holes in old wooden partitions, aban-

doned by other infedts, the interior of which the female

cleanfes by gnawing the furface of the cavity throughout,

and prepares it for the reception of her vidtim, by placing

a piece of clay in the bottom. She then feizes on a fpider,

which having killed, and fattened upon the clay, (he next

proceeds to the depofition of the egg, which is lodged in

the dead body. This laid fhe clofes up the opening with

clay. The larva hatched from the egg refembles the mag-
got of the bee, and which, having devoured the food pro-

vided for it, fpins itfelf a fdken web, and changes to the

pupa (late. In this manner each female infedt prepares

feveral fcparate holes, in each of which a dead infedt and

an egg are depofited. The larvae of wafps and bees are

foft, without feet, and feed oa the nedtar and honey col-

lected by the parent infedts. The larva: of the ants are alio

well known. The three latter mentioned families live in fo-

cieties, and with thofe already noticed form the principal

kinds of hymenopterous infedts.

Difitira.—Thefe larva; vary much in different genera.

Commonly they appear like a fmall worm, the likenefs to

which is heightened by the animal having no feet, and in

fome fpecies by the head being foft, like the body. Others

differ in having the head fcaly. The larva of the oeflri, or

gad-flies, depoiits its eggs in various parts of the bodies of

cattle, which, when hatched, produce the mod painful

tumours. Some lay their eggs under the (kin of cows or

oxen, which they perforate for that purpofe : others enter

the inteftines of horfes by the vent ; and others, again, de-

pofit them in the noftrils of flieep. The larva of oeftrus

bovis is brown, and confilts of eleven legments, with

tranfverfe rough interrupted lines. That of equi, known
by the name of bots, depofits its eggs on the hairs of horfes,

and always on thofe parts which are moft likely to be

licked with the tongue, and are thus conveyed into the

flomach. The eggs of hiemorrhoidnlis are laid on the lips

of horfes; occafioning a titillation, which caufes the animal,

when attacked by it, to move its head violently, and gallop

about with every fymptom of dlftrefs : this larva is carried

into the inteftines like the former, and is voided with the

dung when its period of change to the pupa flate ap-

proaches.

In the genus tipula the larvx are foft, cylindrical, and

truncated at the head : thefe feed on the roots of plants.

The larvae of the different natural tribes, comprehended

among the Linnaean mulcae, exhibit fome very diffimilar ap-

pearances in form and habit. Generally, they pofTefs a

. like afpedt, fum. times blunt at the anterior part, and
acute behind, and at others pointed at both ends. Many-

live in watery places and devour infecls ; other", feed ou de-

caying animal matter, or on the juices of vegetables. The
larva; of mufca vermileo preys on infedts, and in its

mode of entrapping i'.> prey imitates the manners of myr-
meleon formicarius, t ferocious infect forming a

circular den in the fand 'i it inhabit i, and watching in

an aperture at the bottom for the unwary infects that un-
fortunate' to its eavitJ. But of all the

peculiarities related of the n.u'.ca tribe, nothing appeals in

any degree lb extraordinary as the hiflory of the iarva of
mufca tenax, recorded on the authority of Linn.-cus, and
fandtioncd by that of Fabricius. The larva is reprefented as

a brown maggot with a long tail, which li ' t( r i . extenfde,

and confifts of a double tube, the exterior aunulated into

numerous fegments, and the interior (lender and terminated

by a circle of hair-, lurroundiug a fpiracle. This maggot
is feen in muddy (tagnant water?, drains, and other fimilar

places; and is, according to Liunseus, a frequent inhabitant

of the turbid pulp ufed in the operation of paper making.
Hence it is often in this flate expofed to the action of the

wooden mallets ufed in this procefs, as well as fquec/.cd in

the flrongeft preffes, and yet it furvives uninjured thefe

fecmingly deilrudtive operations.

This circumilar.ee is defcribed in a paper entitled " Mi-
racula Infedtorum,'' inferted in Am. Acad. 3. p. 331, and
though purporting to be the production of Emanuel Avelin,
obtained the (auction of Linnaeus. The fame obfervation

is confirmed in the " Syftema Naturae;" and is repeated
in this place as a molt extraordinary trait in the hiilory of
this infedt, without deeming ourfelves in the left refpon-
lible fcr its veracity.

The tabani nourilh themfelves with the blood of horfe*

and cattle ; and fome think the larvae are aquatic, though
Degeer afferts they live under ground. The larvae of
eulices (gnats) are very curious in their conformation : the
body coniifts of nine fegments, which become gradually
fmaller from the head towards the extremity. The head is

very large, and furnifned on each fide with a paii of pointed

forceps, or hooks, with which it feizes its prey. The tail

terminates in a tubular opening, at the tip of which are

four ovate fcales, two of which exceed the others in fize.

At the end of the body, near the tail, is a fmall elevated

respiratory tube, which the creature frequently raifes above
the furface of the water, while the head remains fufpended
downwards. The colour of the larva is brownifh, extremely
pellucid, and its motions remarkably lively. The larva,

when firft hatched, is extremely minute, and in the fpace

of fourteen days from its birth attains its full fize, its length

being then about half an inch. The painful fei.fation occa-
fioned by the fting of the gnat, or, in other words, its fuck-
ing probofcis, is well known, and hence we are taught to
confider the gnat as an infedt fubfifting only on the blood
of other animals : this is not, however, the opinion of fome
naturalifts, who, reflecting on the myriads of thefe crea-

tures, with which every watery place is infefted, conc'ude
they could not find fufficient fultenance, unlefs they fub-

fifted equally on the juices of vegetables and animals.

Whatever may be the truth in this refpedt, the weapons of
annoyance with which nature has furnifhed the larva indi-

cate very clearly to us that in that flate, at Ieaft, it is of the
carnivorous kind. We fhall laflly mention the hippobofese,

a dipterous genus in the Linnaean fyitem, and which, unlike

thofe before adverted to, do not appear to have any larva

;

they are the produce of an egg which partakes of the two-

fold
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fold character of being at the f.imc time an egg and a pupa.

The female, at dillant intervals, depofits at] eggi which in

magnitude is nearly equal to the whole bulk of its parent's

body: the figure ot this egg is oval, with an excavated de-

preffion at tlie lower end ; the colour, at its in it exclufion,

i. milk white, except a large black fpot on the fore part,

from which it afterwards becomes brown, and then of a jet

black, with a very high polifh. This change in colour

marks the progrefiive advancement of the infect inclofed

towards its maturity oi formation, the parts becoming gra-

dually developed. The egg depoiited in autumn acquires

its deepeft colour in the fummer following, at which time

the infect burfts from its confinement in the winged form.

Altera.—No infect of this order, except the common
flea, are fuppofed to undergo thofe fucceiiive changes

which are ulual in molt other infects. They are almoit en-

tirely produced from the egg in their perfect form, ai.d

cannot therefore be faid to have any larva. In the flea,

however, the Imall worm which correfponcs with the larva

in other infects is clearly ascertained ; and if we may place

fufficent reliance on the evidence of certain naturaliils, one

or two more of the apterous genera exift for a fhort period

in a (late fomewhat analogous either to the larva or pupa.

Leeuwenhoek obferved that the mite was oviparous, laying

very fmall oval whitifh eggs, from which proceeded the

young animals, refembling their parents in all refpects, ex-

cept in the number of their legs, thefe being only fix in

number, initead of eight ; and after they call their ikin

another pair of legs appear, a fact that evidently implies

two periods of transformation, the firft of which may be

compared with that of larva. An advancement, or progref-

iive increafe in the number of feet, is alio well known to

take place in fpecies both of the julus and fcolopendra ge-

nera, after they are produced from the egg ftate. The
julus fabulofus, when firft excluded, is furnilhed with three

pair of legs, which are fituated at each fide near the head :

fome days after about fourteen become vifible, and the re-

mainder, to the amount of one hundred and twenty on each

fide, are gradually acquired afterwaids. The fame remark
will apply to certain ipecies, if not the whole of the fcolo-

pendrse genus. Scorpions are produced by the female parent

in a living ftate ; they are at rirft very fmall and white, and
become of a darker hue in a few days : thefe, like the

fpiders, caft their ikin as they increafe in fize.

Of the Pupa Jlate.

By this term, as understood in the very cxtenfive fenfc

Linnaeus propofes, we comprehend that ftate of an infect

which fucceeds the larva and precedes the pupa, without

any regard to the particular appearance it affunics in tiiis

ftage of transformation. From this latitude of meaning

it includes, therefore, with equal precificn, and no lefs pro-

priety, ftates of the moil difcordant character. It alike

implies the uncouth grub incafed in its Ihelly rcpofitory,

and immured in the earth, fluggilh, almoft deftitute of mo-
tion, or the appearance of any other animal function, with

the lively half-winged locuft, or the cicada, animals (porting

in the full enjoyment of life. The bot, imprifoned in its

oval covering, without the lead external (igu of animation,

is termed a pupa. The moth, quiefcent and abftinent for

months, concealed in its ihelly covering in the earth, or

fufpended aloft in its fiiky envelope to the branch of a tree,

is a pupa ; and we denominate thofe pupae alfo which have

the wings only half expanded; though, like the nimblc-

imcx, they are perpetually roving, and deriving fuf-

tenance from the blood of other animals; and fo alio the

tcftleft hbellula, which is continuaUy traverfing the watery

element, with the facility of fiflies in fearch of prey. Surely

tne difference between thefe is too great to be defined by
any lingle term.

Writers have obferved, that before the time of Linnaeus

this ftate of transformation wa., known only by the term

chryfalis, a word denved from the Greek, and expreflive of

that golde'ii lultre peculiar to certain butterflies ; but tins

appearance not beiu
j
general, the word was changed by

Lmuicus to that of pupa, in alluliin to the indiltmct re-

femblance which many infects in that ftate bear to a child

fwatbed or dreffed in [waddling clothes. Thefe obfervations

are certainly incorrect, for the word nymph, implying ex-

actly the fame fanciful companion, was in ufe before the

time of Linnaeus ; the earlier authors fo named one parti-

cular tribe of infects in this ftate, namely, thofe having all

their limbs inclofed within alkie.: Linnaeus adopted the

idea but changed the word to pupa, and affigued it ii.d.l-

criminately to all infects in that period of transformation

from which the perfeift fly is produced.

It we take a retrofpective view of the ftate of entomo-

logy before the time of Limixus, and confider attentively

the terms by which the different ftates of infects were then

known, there does not appear much reafon to commend the

alterations which he has introduced. From the labours of

Swammerdam, Reaumur, Roefel, Lifter, Ray, and others,

the transformations of infects were then generally known,
and particular terms had become eitablifhed by which the

feveral ftates, appearances, &c. might be difcriminated.'

Thefe were not fiifficiently numerous, and of thofe in ufe

fome were lefs expreflive than could be wifhed; but it is

itill not to be concealed that fome, at leaft, were preferable

to thofe introduced by Linnaeus. This' is the more to be

regretted, as Linnaeus wrote under favourable circum-

ftances, and on his authority the introduction of a few ex-

preflive terms would have been attended with particular ad-

vantage. For inftance, we fhould have conceived it defer-

able if he had deiignated this ftate of infects, which he calls

pupa, by different terms, applying to each particular family

a name at once expreflive of their ftate, and the order tu

which they belong. When, in the works of his predecef-

fors, we read either of the aurelia, nymph, or femi-nymph,

we know that in a word it implies the fame ftate as Lin-

nsus means by pupa, with this additional information,

that it is either of the dormant kind, like the moth, or

active, like the nepae, &c. ; the Linnaean name conveys no

fuel) additional information ; it applies without diftinction

to all, and merely intimates its ftate of transformation.

Perhaps the alteration of the word chryfalis to pupa may
be thought by fome an amendment ; we do not difapprove

of it, but object to the very indifcriminate fenfe in which it

is employed. As it applies to the nymphs of one family

defenbed by earlier writers, it is admiflible; to others it is

not. Or if the term pupa were adopted in its molt ex-

tcnfive fenfe, to comprehend this ftate throughout the

whole race of infects fubjeet to this period of transformation,

the want of terms to diftinguilli the particular tribes ot

which they confifted would be equally felt. The general

manner in which the term pupa is applied by Linnaeus, and

the incoufiftency attending it, cannot be more fully exem-

plified than by the following circuinllancc. Linnxus, we
are told, changed the word chryfalis to pupa, becaufe the

former implied a golden appearance not oblervable in all

the fpecies ; yet lie applies the word pupa, which lie de-

fines as alluding to the appearance of a child in twaddling

clothes, fuch as we fee in the moth and butterfly tribe, to

the blatta, gryllus, cimex, and a holl of other active cr

tures which exhibit DO fuch reltmblaiicc, and which 1

2
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no relation whatever to the others either in manners or af-

fpect ! The firft of thefe were called by old writers

nymphs, the latter femi-nymphs ; but thefe diftiniStive terms

are confounded by Linnaeus under the fingle term pupa.

Surely the impropriety i3 as great in the alteration made

as in the error it is deligned to remedy.

To obviate, in fome degree, the confufion arillng from

this general adoption of the word pupa, Linnaeus pwpofed

afterwards to divide them, according to their form, into five

families, to each of which he affigus a trivial or fecondary

name.
Thefe diftinftions are not obje&ionable, but are rather too

few in number, and they are certainly not expreffed in terms

fuitable for general ufe. Nor does Linnaeus himfelf appear-

fatisfied with them, for although they are inferted with

definitions at fome length inthe "FundamentaEntomologia,"

they are notadoptedinthe " SyftemaNaturx," and areforthis

reafon rather to be regarded as matter of curiofity than of

utility. The pupse are divided into fections, according to

the following circumllances. When confined in a cafe of a

globular form, which has no refemblance to the infect it con-

tains, it is called coar&ata, or ftraightened, the examples of

which are the mufci and oeftri ; obtett.-i, difguifed or

fhrowded, when the infeft is wrapped up in a fhelly covering

•of fuch a form that the part which contains the head and

thorax may be diftiuguifhed from that wherein the abdomen

is lodged, as in lepidopterous infects. It is termed incom-

pleta when the pupa has perceptible wings and feet, but

cannot move them ; femi-completa, thefe can walk or run,

but have only the rudiments ot wings. The difference be-

tween the pupa and the larva of this clafs is very incon-

iiderable ; in the firft ftate they have no wings, and in the

pupa the wings begin to be developed as in the grafshopper:

completa, in which the egg may be confidered analogous to

the pupa, the infeft being produced in its perfect form from

the egg without palling through any other change.

Swammerdam divides infects into fourclalTes, the charac-

ters of which are founded principally upon their appearance

in this ftate of transformation, and the particulars attendant

thereon.

Tkc firft of thefe comprehends thofe infefts which, after

being formed in their egg without the aid of food, and

which, after having acquired, by the evaporation of the fuper-

abundant humidity, the neceffary confiitency, quit that ftate,

and iffue from the fhell under the form they are to retain

during life, without undergoing any other transformation,

as iirftanced in the fpider.

The fecond confifts of thofe infects" which, after leaving

the egg, are without wings, but with all the other members,

as in the perfect infect ; in this ftate they e?.t and grow, pafs

into the nymph form, and from that iffue with perfeft wings,

and with the ability to propagate their fpecies. The dra-

gon flies, grafshoppers, and cimices are of this family.

The third includes all kinds of butterflies and moths.

They iffue from the egg which lay in a difguifed ftate and

without food ; the fecond itate eats and grows, and the

members of the animal into which it is to be transformed

are formed under the fkin, which it at laft quits and be-

comes a nymph, and then after the evaporation of the

luperfluous humidity produces the perfect infecL

The fourth family, after having arrived at the nymph ftate,

like thofe before-mentioned, does not diveft itfelf of the fkin

in order to enter into that ftate, but afTumes the form of a

nymph under its (kin, where it continues fhut up, till quitting

two (kins, at once it comes forth in its perfect ftate. This

is the metamorphofis which ichneumons undergo. Thefe

are the four families into which Swaramerdam divides infefts,

and the explanations he affords ; and thefe, with fome im-

provements and modifications, form the bafis upon which

the pupse are arranged by many of the continental natu-

ralifts at this time.

The following obfervations on the fame fubjeCt by
Lyonet deferve attention. " By the term nymph (fayg

this writer) is meant a ftate of imperfection, attended fomc-

times with inactivity, inaction, abftinence, and weaknefs,

through which the infecl paffes, after having attained a cer-

tain bulk, and in which .its body receives the preparatives

neceffary for its palling to a ftate of perfection, all the ex-

ternal parts of the infect are then found enveloped, either

with their natural fkin, or with a fine membrane, or with a

hard and cruflaceous cruft. In the firft cafe the limbs of

the infect remain free, it preferves its power of a£ting, it

eats, and its form is little different from what it was before.

In the fecond cafe the limbs of the infe<5t are folded over the

brcaft but feparale ; it can neither eat nor aft, it retains

hardly any traces of its former figure, and has only a con-

fufed refemblance to that which it is going to afTume. In

the third cafe, the cover brings all thefe parts of the animal

into one mafs ; it makes it equally incapable of eating and

acting ; it has no refemblance either to what it formerly was,

nor what it is to be. Thefe three forts of change are

evidently very different, and yet we have only two wurds in

our language (French) to diftinguifh them by. We fay of

the infects in the two firft cafes, that they are changed into

nymphs, and of thofe in the laft cafe that they have affumed

the form of chryfalids. To thefe terms it would be proper

to add a third, in order to mark the difference between
the two firlt. It might be done I think very conveniently

by allowing the laft to retain the name of nymph, and call-

ing thofe of the firft kind femi-nymph, or demi nymph, a

name which would not perhaps be inapplicable to them, con-

fidering the fmall degree of change they have undergone.

Grafshoppers, which, inftead of the long wings they acquire,

have ftill only on their backs the fmall cafes in which thefe

wings are formed, are nymphs of this kind; they may pro-

perly be called femi-nymphs. Thofe who have had an op-
portunity of examining a bee hive, cannot fail to have re-

marked bees ftill imperfect in the fhut cells ; thefe are the

nymphs of the fecond order. The filk-worm furnifhes a
well known example of infedls under the form of chry»

falis.

" Infefts which undergo no other metamorphofis than

that which has converted them from the foft fubftance of
an egg to a well formed and living body, are thofe which
conftitute the firft clafs of transformations fpoken of.

They increafe in fize, the greater part caft their fkin ; fome
of their parts acquire greater fize than the reft, and fome-

times take a different colour from what they had before.

This is almoft the only change they undergo. The tranf-

formations of the infects of the other three claffes do not

terminate here ; after having caft off their fkins for the moil

part feveral times, and after having acquired their deiiined

bulk, all become either femi-nymphs, nymphs, or chryfalids.

They pafs a certain time under this form, and upon quitting

it affume that of a perfect infedt, capable of generation. It

is from the diverfity which takes place in thefe three forts

of changes that the principal characters, which diftinguifh

the infects of the fecond from thofe of the third, are

taken."

The infefts of the fecond clafs are thofe that pafs through

the ftate which Lyonet calls femi-nymphs. They do not

undergo a transformation which is entirely complete, but

in their laft change they have ftill generally all the members

they had before, without having acquired any others, ex-

i cept
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I they have wings ; and as already remarked the femi-

nymph differs very little from the animal which produced
it. What always diftinguifhes it is, that there are feen upon
its back at the bale at the thorax the cafes in which the

i are formed, which before that appeared bat liifie, and
i not at all. In other fcfpei I lit \ i!!:s, runs, leaps, and

Hsims as before. The difference b< tween the femi-nymphs,
and the winged infect which it produces, is not always fo

obfeurc. In tome fpecies it is fo large that it is with diffi-

culty- we can difcover its firft form. Bin the greater part
in their laft ftate differ chiefly in the wings.

Ti e iulcdts of the other two clad' s do not enjoy th

advantages as the other. They lol'e the ufe of all

members when they enter upon their ti tion, and
have no befemblarice to what flhey were before. An animal
of thefe two elaffes which before had no legs, or had fr ,

fix, feven, eight, nine, or ten pairs, has now no more than
three pairs, which, with the wings and antennas, are folded

up under the bread and remain imn i\ ible.

"What diftinguifhes thefe two laft clalTes from each other

is, that the infecls of the third clafs quit their fkin, when
they change into nymphs or into chryfalids, and that thofe

of the fourth change into nymphs under their Ikin, which
hardens round them, and forms a cafe.

Reaumur found, in the transformation of infefts of the

fourth clafs, a character that fecms to diftingui(h it effen-

ttally from the reft, namely, that they changed into nymphs
without quitting their /kin. He difcovered that they un-

dergo one transformation more than other infeffts ; becaufe

before they become nymphs, they a flume under their ikin

an elliptical form, or that of an elongated fpheroid, in

which no part of the animal is difcernible ; that in this flute

the head, thorax, wings, and legs of the nymph arc in-

clofed in the interior cavity of the abdomen, from which
they iflue fucceffively by the anterior part, nearly in the

fame manner as the extremity of the finger of a glove,

which has been drawn in, is pufhed out again. Thus, the

ii'leCts of this clafs are not folely diftiuguifhed from others

by their changing into nymphs under their fkin, but prin-

cipally in undergoing a double transformation before they

become nymphs.
Bergman diftinguifhes three kinds of pupa, which he calls

chryfalids, nymphs, and femi-nymphs. The firit he de-

fcribes as hard and motionlefs, that does not eat, ami fhews

pbfeurely the members of the future infect: ; the nymph is

tender, lying at reft, not eating, and which (hews clearly

the feparate members of the future infect ; the femi-nymph
is furniflied with legs, and runs, eats, and is hardly different

from the larva, except in having the rudiments of the

wings, which the larva wants.

This inquiry, if duly purfucd, would lead to much farther

dijr rcflion. From what is already advanced we prefume it

wilt be apparent, that the writers prior to the time of Lin-
naeus, or cotemporary with him, (for thofe alone are men-
tioned,) are not agreed in their manner of difl rig in-

fects in this third irate of tr; ns ion; and that their

appearance is fo various in diffei while in this

ftate, th. it they ought to be diftiuguifhed by fevrral, inftead

of a Gngle name. Fabricius, one of tl rable

entomological w ce the th . employs
the word pupa in the fame general fenfe as the latter; but
he is the pi i tental writer worthy of con-

fident! ion, who has imitated this example. The French
naturalifts chiefly follow Lyonet, with fomc flight variation.

This arrangement is (till fufccptible of much improvement,
bui. is notwithstanding perhaps the moft perfpicuous yet

To the chiyfaLs properly fo called} namely,

a. XIII.

thofe of the butterfly tribe, this name given to them by the
Greeks i; retained ;

the reft of thofe which huve their mem.
ben enveloped in a common fkin are called nymphs, and
are divided into three or four families, according as thofe
part', are more or lefs vifible through the exterior membrane.
The term fcve (bean) i:, alio introduced, to exprefs in ;i

B-i ni ral manner this ftate of the infect, when of an oblong
h>im, and diftinguiflud only by a few anmilations and'emi-
nences. Infcfts in the third ftate, which differ only from
the perfect form in having half-wings, are called femi-
nymphs.

In the prefent feflion, to avoid confufion, it may be
more convenient to adopt the Linna-an term, and under this
head.defcribc inch of the leading differences in infects as

fawable in this ftate of transformation.
Coleoptera.—The nymphs or pupa: of this order have

commonly the limbs detached or not laid under the exterior
em 'lope clofe to the body, as in lepidopterous infefts.
Molt ofthem bury themfelves in the earth previoufly to this
change

; fome form cells in decayed trees, others perforate
feeds and nuts, and great numbers remain in the dung of
animals, orother filthy fubftauces, where the larrse have been
nourifhed. Their appearance, while in this ftate, is nearly
the fame in ail, an emollient pupa of a whitilh colour tinged
more or lefs with brownifh, and in form remotely refembling
that of the moth kind, but with the limbs diflinft. The
mutations of fcarakeus naficornis affords an interefting de-
fcription of the pupa of a coleopterous infect, and may ferve*
as an example for the reft of the tribe. When the time ap-
proaches for this larva to change into the pupa form, id

penetrates deeper into the ground than the larva had done
before. Having found a proper place, it forms with the
poftenor feet a polilhed cavity, in which it remains for fome
time immoveable; after this, by voiding excrementitious fub-
ftauces, and the evaporation of moilture, it diminifiies in fize,
and the ikin becomes furrowed and wrinkled, as if the animal
were partly ftarved. IfdilTeded at this time, the head,
belly, and thorax may be diftiuguifhed. While fome ex-
ternal and internal parts are changing by a flow accretion,
others are gently diftending by the force of its impelled
humours. The body, contracting itfelf while the fluid is
propelled towards the fore parts, forces the fkull open in
three parts, and the fkin in the middle of the back is fepa-
rated by means of an undulating motion of the incifions of
the back ; at the fame time the eyes and the horns, &c. caft
off'theexuvia. During this operation, a thin watery hu-
mour is diffufed between the old and new fkin, which renders
the feparation ealier. The procefs going on, the larva is at
laft difengaged from its fkin, and the limbs and parts are by
continual unfolding transformed into the pupa ftate: after
which it tvvifts, and compreffes the exuvia at the vent, and
throws it towards the hinder parts under the belly. The
pupa is at this time very delicate, tender, and flexible, and
affords a curious fpcctaele.

The pupa of this beetle weighs, a little, tune after its
change, u.i

i in the beetle ftate,- which
'

'

'< with the bee ; , net, which latter
1 e n th s as much as the infecl;

). Ifthefkidbe taken offat this time, many
may bene what claims onr-at-

m moft, is, that the horn which is \\> hard in the male
I tl hen in a ftate of maturity, that it may be (harpened
on a grind-ftone, in the pupa is quite foft and like a fluid.
How lo..g this particular remains in this ftate is uncertain,
fome beetles of the fame kind reft in this form the whole
winter, more particularly thole who quitth* larva ftate iri

autumn, Some beetles go through all the ftagea of theft

M m exiftence
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exillence iu a fcafon, while others remain two or three years

even iu the pupa ftate.

When the proper time for their final change arrives, all

the mufcular parts grow ilrong, and are thus able to (hake

off their laft integument*, which is performed exactly in the

fume manner as in the paflage of the infect from tlie larva

to the pupa ltate, fo that in this lail fkin, which is extremely

delicate, the traces of the pulmonary tubes that have been

pulled off and turned out again become vifible.

Hemittera,—The pups' in this order are the femi-nymphs

of the old writers, and refemble the perfect infect in fize

and figure, but are without wings. The rudiments of thefe

members, of larger or fmaller dimenfions in different fpecies,

are fituated at the polterior parts of the thorax. They have

the fame manners, and fubiift on the fame food as the perfect

infects ; and we have reafon for fufpefting that fame at leaft

of thefe are not deficient in any of the animal functions.

Lepidoptera.—When the caterpillar of a butterfly or moth

has attained its full growth, fome writers affirm, that the

rudiments of the perfect fly may be dittinguifhed upon accu-

rate inveitigation beneath the fkin. This is afferted by

Swammerdam, who declared he could demonftrate all the

parts of the future butterfly in a caterpillar near the change.

To difcover this, it is directed, that the caterpillar be taken

at the time the fkin begins to open, when it is to be drown-

ed in fpirit of wine or fome ftrong liquor, and to be left there-

in for feveral davs, that it may take more confiftency and

harden itfelf, the fkin of the caterpillar mull be then re-

moved, which will be eafily accomplifhed, and the inclofed

moth will appear. The rudiments of the future infed are

extremely tender, and fhould be touched with the utmoft

delicacy, when the legs, antenna, and other parts, may be

unfolded and difplayed to view. The parts of the moth or

butterfly are not exaftly difpofed in the fame manner in the

body of the caterpillar, as when left naked in the chryfalis.

The wings are faid to be longer and narrower, being wound

up in the form of a cord, and the antennae are rolled up on

the head, but in a very different manner from what it is in the

perfect infect, and different from that in which it lies in the

chryfalis; fo that it is by a progreffive and gradual change

that the interior parts are prepared for the moth and pupa
'

Hate ; and even the eggs, hereafter to be depofited by the

perfect animal, are to be found both in the caterpillar

and pupa, the whole arranged in their natural and regular

order.

Manyofthechryfalides of the butterfly tribe poffefs a

peculiar luftre in colour and brilliancy, refembling gold.. It

is not an appearance common to all butterflies, it is confined

to certain fpecies, and is not feen in any of the pupas belong-

ing to the moth tribe. This colour does not appear imme-

diately in the chryfalides, but is affumed by degrees as the

inclofed infect acquires confiftency. It owes its fplendour

to the luftre of the white or light colour of the inclofed ani-

mal fhinitig through the yellow tranfparent membrane of

the cafe, as M. Reaumur has defcribed in his work. This

metallic appearance feems to have afforded a favourable

pretext to the alchemiits of former days, vwho were weak

enough to draw delufive hopes from this appearance, and

conceive it would afford them gold.

The following very eurious and indeed instructive de»

fcriptionofthe chryfalis of a butterfly is given by our coun-

tryman Lifter, nearly half a century before the fcience of

entomology had made any confiderable progrefs on the con.

tinent of Europe, and from which it would appear, that in

his time the knowledge of that fcience was in a great mea-

lure confined to this country : it is from his annotations on

the works of Goedartius. 7

" The middle ftate or difguifc of a butterfly is called by
the Greeks chryfalis, or a thing gilt, a? the word importeth:

the Latin hath 1-ft us no name that I know of : we have

translated it aurelia. The Latins, however, call the cater-

pillar eruca ; which is a word (as I guefs from a place in

Vitruvius), which fignifies in the old Tufcan language

viride arris, and thence borrowed to fignify a caterpillar;

for fome caterpillars there are, which I have feen in Langue-

doc feeding On a certain common tithymal, very notably

painted with a lea-green colour, or blue. So that as the

gilding of fome few chryfalifes gave a denomination to all ;

iu like manner, the blue colour of fome one caterpillar gave

the name to all the reft : as for the gilding itfelf, I take it

to be nothing elfe but the fcura of an evaporated juice be-

tween the (kin of the caterpillar and the fhell of the chry-

falis, which laft it covers."

The butterfly remains only a fliort time in the chryfalis

ftate, the interval between the larva and perfect ftate feldom.

exceeding ten, twenty, or thirty days. Thefe chryfalides

are commonly fufpended by means of a few filken threads

with the head downwards to the leaves or fteros of trees, or-

againft palings, &c. The chryfalis of the " common garden

white" is a familiar example of this mode of lufpenfion,

and of the brilliant appearance which this order of infects-

affume in this ftate.

The moth tribe remain much longer in the pupa form,

and evince more care towards themfelves, in making choice

of a fituation adapted to this defencelefs ftage of life. The
caterpillar having acquired its full fize, feeks for a proper

place in which it may remain in fafetv during this period, and
having made choice of this, prepares for the important

change. Some fpin webs or cones in which they inclofe

themfelves, others conceal themfelves in little cells which

they form under ground, &c. Preparatory to the change

the larva ceafes to take any food, empties itfelf of all the

excremental matter which the inteftines contained, voiding

at the fame time the membrane which ferves as a lining to

thefe of the ftomach. It generally perfeveres in a ltate of

reft and inactivity for feveral days about this time. In pro-

portion as the change into the pupa form approaches, the

body is obferved to extend and contract itfelf very often :

the hinder part is firft difengaged from the fkin, and after a

while the fkin is entirely caft eff.

The caterpillar, thus ftrippedfrom its fkin, is called ther

pupa ; the exterior covering gradually becomes liard, while

the interior remains fo foft that the flighteft touch will de-

compofe them. The exterior covering is at firft covered

with a vifcous fluid, which thickening and drying up, forms a

thin fkin or coat capable of refifting external injuries. Thofe
who are defirous of tracing the various members of the-

future butterfly or moth in the pupa, fhould examine it be-
fore this fluid dries up.

The length of time an infect remains in the pupa form

varies much in different fpecies. As foon as the inclofed

animal acquires fufficient ftrength to break the bonds of its

confinement, it makes a powerful effort to efcape. The
moth frees itfelf from the pupa with greater facility than-

the pupa fi >;m the caterpillar ; for the cafe of the pupa be-

comes fo dry, when the moth is near the time of throwing

off its covering, that it will crack and break to pieces if it

be only gently preffed between the fingers ; and very few
of the parts will be found, on examination, to adhere to the

body. Hence, when the infect has acquired a proper de-

gree of folidity, it does not require any great exertion to

fplit the membrane which covers it : a fmall degree of mo-
tion,- or a little inflation of- the body, is fufficient for this

purpofe j tkefe motions reiterated a few times enlarge the

hole,
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liole, and afford the moth room to efcape from its confine-

ment. The opening through which they pafs is always at

the fame part of the fkin, a little above the trunk, between
the wings and a fm.dl piece which cover:; the head : the dif-

ferent (iflures are generally made in the fame direction. If

the outer cale be opened, it is eafy to dilcover the efforts

the infect makes to emancipate itfelf from the fhell. When
the operation begins, there feems to be a violent agitation

in the humours contained in the little animal ; the fluids be-

ing driven with rapidity through all the veflels, the limbs

and various parts of the body are put in motion, and by
repeated efforts it breaks through the brittle fkin that en-

velopes it. Thole inclofed in cones or cafes, after burfting

through the pupa covering, have another difficulty to over-

come, that of piercing through the inclofure, which, in

many inftances, is of a ftronger texture than the cafe of the

pupa. For the accomplilnment of this, moll infects are

provided with a liquor, which they difcharge from the

mouth upon that part of the cone through which they in-

tend to efcape, and this fo moiftens and weakens it, that

after a fliort time they force their paflage through with
fome facility. Some infects not provided with this fluid

leave one end of their cone weaker than the reft, and clofe

it only with a few threads, fo that a flight effort of the head
enables the infect to burft from its piifon.

The butterfly or moth, on emerging from the pupa, is

moift and humid, the abdomen fwollen, the antennae bent

down, and the wings crumpled, fmall, and lhapelefs.

Thefe parts gradually change and affume their deftined

form. The wings extend, and the fibres, which were at

firft flexible, become hard and rigid like bone. In propor-

tion as the fibres lofe their flexibility, the fluids which cir-

culate within them extend, and the wings ceafe to aft ; fo

that if any extraneous circumftance arrefts the progrefs of

this fluid through the fibres, at the firft inftant of the moth's

efcape, the wings immediately become crippled, and never

afterwards affume any other form. Thefe parts expand
with fuch rapidity, that the naked eye cannot entirely

trace their developement. The wings, which at one inftant

are fmall and like four little buds at the fides of the thorax,

in a few minutes after acquire their full fize, fo as to be

nearly five times as large as they were before. Nor are they

the wings only which are thus increafed : all their fpots and

marks, heretofore fo indiltinct and fmall as to be fcarcely

difcernible, are proportionally extended, fo that what be-

fore appeared as only fo many unmeaning and confufed

points, become diftinct and beautiful ornaments. When
the wings are unfolded, the tongue rolled up, the mouth
fufficiently dried, and the different members ftrengthened,

it takes its flight. Mod infects, foon after they have at-

tained their perfect ftate, void an excrementitious fubftance,

which fome fuppofe to be the laft they eject during life.

If the moth be now opened down the belly, and the fattv

parts which fill it be removed, the grofs artery or heart will

be vifible, and the contractions and dilatations, by which it

puflies forward the liquor it contains, may be eafily ob-

served. One of the molt remarkable circumftances is, that

the circulation of this fluid in the moth is dirc6tly contrary

to that which took place in the cateqjillar. In this it

moved from the tail to the head, whereas in the moth its

current is from the head to the tail. The inteftines are now
formed in a more delicate manner, and fuited to a purer ali-

ment than that on which it fublifted before its change into

the pupa : the caterpillar devoured the groffer parts of

vegetables ; the nutriment of the perfeft infect is the ne£tar

of flowers. Many internal parts of the caterpillar difappear

in the pupa, and many that could not be before perceived

are at length rendered vifible. And tnus the creatmr,
which heretofore crept on the earth, flies freely through
the air, and, far from creating averfion by its foul appear-
ance, now attracts attention by the elegance of its form and
beauty of colour.

The induftry of the caterpillar in the conftruction of its

cocoon, or other repofitory, in which it paffes the tine
deftined for it to remain in the pupa ftate, is highly worthy
of remark. Some caterpillars, towards the time of their

change, fufpend themfelves from the branch of a tree, with
the head downward, and are transformed in this pofition.

Many of the moth kind cover with threads that part of the
branch from which it means to fufpend itfelf : it places

thtffe in different directions, and then covers -them with
other threads fucceffively, till the cone in which it is to be-

come a pupa is fiuiflicd. The caterpillar hooks itfelf by
the hinder feet to this hillock ; and when it has found by
feveral trials that it is ftrongly fix>:d thereto, throws itfelf

forward, letting the body fail with the head downwards.
Soon after it is thus fufpended it bends the fore part of the
body, which pofture it retains for fome time; then
ilretching the body, again in a little time bending it, and
fo on, repeating this operation till it has formed a flit in the

ikin upon the back. Part of the pupa foon forces itfelf

through this, and extends the flit as far as the laft cruf-

taceous feet : the pupa then forces upwards the fkin, by
means of its little hooks, and the motion of the body, till

it has flipped it off to that pare from which the caterpillar

had fulpendcd itfelf.

The mode of fufpenfion adopted- by fome infects is very

different from that purfued by others. Some fix themfelves
in an horizontal pofition, by means of a girdle, which they
tie round the body, fo as to fupport the caterpillar, and yet
leave it at full liberty to effect the changes : others fufpend
themfelves in webs, in temporary habitations, formed by
weaving together two or three leaves of the plant on which
they feed, by means of filken threads. The induftry of
thofe which fpin cones or cafes, in which they inclofe

themfelves, in order to prepare for their transformation, i»

very generally known from the familiar hiftory of the com-
mon filk-worm, an infedt from which man derhres the mod
effential benefits. In northern Europe thefe advantages are

fcarcely known, and are efteemed valuable only in propor-
tion as they contribute to the luxury of drefs ; becaufe our
woollens are better fuited to the viciffitudes of the climates.

But in a far more extenlive portion of the habitable globe,

filk conftitutcs an article of the firft neceflity in ufeful

clothing; and hence the labours of tins induftrious little

creature becomein the higheft degree important and bene-
ficial to the human race.

The filky tiffues of this infect are fpun by the caterpillar,

for the fole purpoie of enveloping and fufpending itfelf in

fecurity during its pupa ftate. The fubftance of which the
filk is formed is a fine yellow tranfpareut gum, contained iii

two refervoirs that wind about the inteftines, and which,
when unfolded, are about ten inches long : they terminate

in two exceeding fmall orifices near the mouth, through
which the filk is drawn or fpun to the degree of rVienels

which its occafions may require. This apparatus has been
compared to the inftrument in ufe for drawing gold and
filver into threads. Each thread proceeds from the two re»

fervoir6 at the lame time, but they are united as the thread
forms ; fo that, if examined by the microfcope, it will ba
found to confift of two cylinders or threads glued together,

with a groove along the middle, and in which fomctimct
even a feparation may be perceived.

When the fitk-worm is near the time of change to the

M in 2 pupa,
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jupa, the refcrvoirs of filk are full, and it is prefled by its

fenfations to relieve itfelf from this incumbrance. Having
made choice of a convenient Puliation, the operation of fpin-

ning commences. At firft it throws out fome loo£e thread,

which ferves to fupport the future fupcrftn.ctuie : upon

thefe it forms an oval of a loofe texture, confiding

is called flos filk ; and within this it forms a firm and more
confident ball of filk. It is now inclo&d within the cir-

-cumfereiice of the fpheroid, the interior of which is the

fcene of its further operations : in this it is feen rolling on

its hinder parts, and with its month and for? legs din t

and fattening the threads. Thefe threads are not directed

iu a regular circular form, but are fpun in different (pots,

in an infinite number of zig-zag lines ; fo that, "hen wound
off, it pvoceedSjin a very irregular manner. This thn

when meafured, has been found to be about three hundred

yards long, and fo fine that eight or ten are generally roll, d

off inn. one by the manufacturer. The filk-worm ufualiy

emplc s about three days in finifhing this coat- ; the inlide

is generally* lmrarcd with a kind of -gum, which is defignid

to keep out the rain. It next affumes the pupa form, in

which it remains from fifteen to thirty day-:, in different

climates, before the moth is produced. When the i

intends breaking from the cocoon, it moiftens one end of

the cone, and by frequent motions of the head loofens the

texture of the filk, fo as to form a hole without breaking

it. See Silk-Worm, Phala.ua Mori.
From a feries of experiments made by Reaumur on the

filk of this infedf. and that of the fpider, in order to ascer-

tain their comparative excellence, it was found that the

thread would bear the weight of thirty-fix grains, while that

of the fpider could not fultain twelve grains, breaking ui der

its weight. There are filks fpun by other infects, with

which we are little acquainted, that in point of ftrength far

exceeds that of the common filk-worm. The popular

opinion, that the filk worn in different parts of the world

is the fole produce of this fpeeies (phal. mori), is erroneous.

This kind of filk is generally efteemed for its peculiar

beauty and delicacy of texture. There are others lefs

coflly, which, from their fuperior llrength, are better adapted

to common wear, and are for this reafon in mere general

ufe in fome parts of the globe. The filk obtained from the

cocoons of the two fpeeies of bombyces paphia and cynthia

are of this kind, as appears from an interefting paper on
thefe infects by Dr. Rcxborough, F.L.S., inferted in the

feventh volume of the Tranfactions of the Linneean So-
ciety.

Thefe infefts bear the names of tuffeh and arrindy filk-

worms in India : both exceed the common filk-worm in

fize, the firft efpecially, which is one of the largeft, of the

attaci family of bembyies, and the filk of which appears to

be more valuable than that of the other kind.

The tuffeh filk-worm is found in fuch abundance over

many parts of Bengal, and the adjoining provinces, as to

have afforded the natives from time immemorial an ample
fupply of a mod durable coarfe filk, commonly called tuffeh

filk, which is woven into a kind of clotti called tuffeh

doot'hics, much worn by the Bramins, and other fe&s of

Hindoos. This fubftance would no doubt be highly ufeful

to the inhabitants of many parts of America, and the fouth

cf Europe, where a cheap, light, cool, and durable drefs,

fuch as this filk makes, 'is much wanted. The caterpillar,

when full grown, is about four inches in length, and bulky
in proportion ; its colour green, with a lateral ltripe of
yellow edged with red. The plate in which the caterpillar

is reprefented, if we miftake not, is engraven from a draw-

ing executed by an Indian artift, and mull be received with

fome allowance for inaccuracy j but from this we may col-

ku that it has a fingle feres of yellow oval dots beneath

the lateral line, (amounting to fix or feven in number,)

h are perhaps its fpiracles ; and thefe, in the defenp-

are denominated fpecks of gold colour. When thefe

to fpin, each connects, by means of the recent

glutinous filament of which thu cafe is made, two or three

9 of the jujube tree, the vegetable on which they feed.

tied haves form an exterior envelope) which

f rves as a bafiB to fpin the complete cafe or cocoon in ; and
" be fides this," fays the writer, " the cafe is fufpc

fn m a ltror.g branch of the tree in a wonderful manner by

a thick, ftrong, confolidated cord, fpun of the fame ma-
: from the bowels of the animal." It remains nine

pupa Hate. The infect, when produced, ex-

ls to the breadth of live or fix inches, and thofe of the

ten > inches.

There is a lOther kind of wild filk-worm produced in the

Burbhoom hills, which is faid to be more capable of being

[Heated; and a fourth fort, a fuppofed variety of the

tuffeh.worm, in the hills near Bauglipore, the cocoon of

which is fmaller than that of either of the two firft men-
tioned.

The arrindy fiikworm frill remains to be noticed. This

is of a fpeeies altogether different from the former, and is

the bombyx cynthia of entomologills. This inleCt, known
to the Hindoos by the name of arrindy in lome parts, and

in others arrundi, appears to be peculiar to the interior

parts of Bengal ; and it is prefumed, may be even confined

to, the two diltricls Dinagepore and Rungpore, where the-

natives breed and rear it iu a domeftic ftate, as they do the

common filk-worm. The food of the caterpillar confifts

entirely of the leaves of the con.mon ricinus or pairr.a chrifti,

which plant is cultivated abundantly over every part of

India, on account of the oil obtained from the feed. The
Hindoos call this plant' arrindy, and hence is derived the

name of the infect.. The caterpillar, when full fed, is about

three inches long ; the colour pale green ; and each fegment

verticillated with a few conic tubercles difpofed in a fingle

line. The cocoon is white or yellowifh, of a very foft and

delicate texture, about two inches long, and three in cir-

cumference, and pointed at each end. There is a wide

didinction between this fpeeies and B. paphia, in the period

it remains in the pupa fa m ; this requiring at the utmofl

not above twenty days, inltead of nine months, to complete

its lafl transformation.

The filaments of which the cocoon is compofed are fo

exceedingly delicate, that it is faid to be impracticable to

wind off the filk : it is therefore fpun like cotton. The
cotton, thus manufactured, is wove into a coarle kind of
white clotlr, of a feemingly loofe texture, but of incredible

durability ; the life of one perfon being feldom tufficient to

wear out a garment made of it, fo tiiat the piece defcenda

from mother to daughter. Sor-.e of the Indians, however,
have a method cf fpinning the filk of this fpeeies, and the

procefs is related as follows. Four or five of the cocoons are

fattened to a piece of wood, with fomething heavy to make it

fpin round, while fiifpended by the thread. When they let

out a fufficier.t quantity of the cocoons from their hand, it

is tvvifted by this piece (if wood fpinning round ; and when
well twitted, it is wound round the wood, and another
length let out of the hand. The cocoons are Ipun wet, but
only with cold water. The cloth is woven in fmall pieces

in a loom : its ufes are for clothing for both men and wo-
men ; it will conflantly wear ten, fifteen, or twenty years.

This filk muft be always wafhed in cold water ; for if put
into boiling water, it will tear like old rotten cloth. Some

manufacturers.
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mauufadturers fccra to he of opinion that fhawls, and other
filken articles of drefs, equal in quality to any manufactured
in India, could be fabricated with this material. There is

reafon to apprehend that this filk is highly valued in India
;

HOT can we entertain the lead diitruft of its want of dura-
bility, fince it is well known that the coverings of their pa-

lanquins are of this particular kind of filk.

On further investigation and refearch into the hiilory of
the larger fpecies of the bombyx tribe, we are perfuaded
others will be found to form cocoons or pupa fpinnings,

which, with proper attention and culture, may hereafter be
productive of fimilar advantages. We are not ignorant
that i.) other parts of Afia, and in America, there are many
fpecies that (pin in the lame manner an envelope round the
pupa ; and fome of thefe at lead, we muft fuppofe, ca-

pable of producing a (ilk of beauty and durability equal to

fome of t >fe in prefent ufe. Wie fnould not be furprifed

to learn that bombyx atlas, the mo!t confiderable in magni-
tin: - o-f all the moth tribe, is exprefsly reared in China for

the fake of its lilk. We fufpedt this to be the truth. It

would be dcfirable alfo to afcertain whether the cocoons of
the fpecies hefperus, cecropia, cytherea, promothea, and
lome other.;, could not be beneficially employed in the pro-
duction of lilk. Mr. Abbot, in his Infedts of North
America, fpeaks generally of fome attempts being made to

fabricate the filk of one or two of the larger moths of that

country ; the cloth prepared from which is reprefehted as

ftrong and durable : but he expreffes doubt how far the ex-
periment might be ufeful, as the infedts which produce the
filk are not abundant. This objection might eafiiy, we
fhould imagine, be obviated by cultivation : infects are

highly prolific, and if they could be reared in what may
be termed a domefticated (late, could be produced in any
numbers.

Among a variety of other curious information which this

paper conveys, the following circumftances appear fo ainuf-

ing, and feem to reflect, fuch new light or. the hiitory of
thefe ufeful infects, that we cannot refrain repeating them.
The cocoons of this infedt, bombyx paphia, feed on the
leaves of a plant called byer by the Hindoos (rhamnus ju-

juba), and likewife on the plant they call adeem (terminalia

alta glabra of Roxb.). They are annual, remaining nine

months in the pupa date, and three months in that of the

egg and caterpillar. The fpecies cannot be domefticated,

nor can the natives even retain any for feed. The hill

people fay, they go into jungles, and under the byer and
affeen trees they find the excrement of the infect ; on which
they examine the tree, and, on difcovering the fmall worms,
they cut off branches of the tree fufficieat for their purpofe,

with the young brood on the branches. Thefe they carry

to convenient filiations near their houfes, and diltribute the

branches on the affeen tree, in proportion to the fize of
them ; but they put none on the byer tree. The Parieali3,

or hill people, guard the infedts night and day, while in the

Worm Itat , to prefervc them from the crows ai.d *>ther

birds by day, and from bats by night. As foon as the

moth pierces the cafes, it efcapes ; nor do the people pre-

vent this, as they have learnt by experience that it cannot

be kept alive more tliaa a few days, and that retaining it

would not be attended with any advantage.

To wind off thefe cocoons, the natives put them into a

ley made of plantain affics and water for about two hours

;

affr which they take them out of the ley, and put them
in their wet (late into an earthen pot : thofe which are pro-

perly foftened are fir (I applied to the reel, and fo on as the

cocoons become foft, for four or live days, tdl the whole

are wound off. The implement nfed for taking off the
thread is a fmall common reel of four bars. The co
are laid in a fmooth earthen difil without water ; the reel is

turned by the right hand, whillt the thread of four or f^\e

cocoons paffea over the left thigh of the fpinner, and he
gi\es the thread a twill with his left hand upon his thigh.
The thread is exceedingly apt to come off double and treble

for feveral yards together, which is not regarded by the
natives, as breaking off double threads would diminifh the
produce, and moreover would occafion lofs of time : a very
even thread, however, with care may be reeled off. The
bughy filk-worm feeds indifferently on byer or affeen

leaves.

The jarroo cocoon is the pupa fpinning of an infeft

clofely allied to the preceding, but whether a diiti: ft

fpecies or variety, from the knowledge we at prefent pof-
fefs, feems difficult to determine. Thefe are called the
jarroo coccon, from being produced in January, the co'deft

month of the year ; and the natives affirm, that they are

different from the bughy. The jarroo will eat the byer
leaf, if it cannot get the affeen ; but will always prefer the
latter, and will produce better cocoons when fed en it.

The filk is duller in colour. The natives are able to retain

part of the jarroo cocoons for feed. Thefe they hang out
on the affeen trees, when the proper feafon of the mcth
arrives. The males, when hatched, invariably fly away ;

but the females remain on the trees. Thefe are not impreg-
nated by the males bred along with them, but in ten or
twelve hours, or perhaps two or three days, a flight of
males arrive, fettle on the branches, and impregnate the
females; and it is worthy of remark, that the hill people
confider it good or ill fortune, in proportion to the fpeedv
or tardy arrival of thefe male vifitors. The purpofes of
nature accomplifhed, the males expire, and the females live

only long enough to depofit the eggs in fafety on the
branches of the trees. Thefe males are fuppofed by the
natives to come from a valt diftance : it is affirmed even,

that by marking the wings of a number of males, previoufly

to letting them fly, their progrefs in queft of the females
has been traced to the diltance of one hundred miles and
upwards. This, though remarkable, is not more extra-

ordinary or unworthy of credit than the circumitance (if

truly ftated), that the males and females of the lame brood
never affociate together in any manner, when they enter

the fly ftate ; the males regularly flying off in fearch of
another brood of females, and leaving thofe of their own
family to the embraces of another flight of males.

There is a caterpillar which forms its filken cone in the
fhape of a boat turned bottom upwards, whence it is called

by Reaumur " coque en batteau." It confills of two prin-
cipal parts, each of which is framed by itfelf, and formed
of an innumerable quantity of minute filk rings ; in the fore

part there is a projedtion, in which a fmall crevice may be
perceived, which ferves when opened for the efcape of the
moth i the fides are framed with fo much art, that they
open and fhut as if framed with fprings ; (o that the cone
from which the fly has efcaped appears as clofe as that
which is flrll inhabited.

Thofe caterpillars which do not fpin a cone fupply that
want with various materials, which they form into a habi-
tation to fecure them from injury while in the pupa (late :

fome form a covering with leaves and branches tied or made
fad together, others connedt the leaves with great regula-
rity ; many Ihip themfelvcs of tireir hairs and form a mix-
ture of hair and (ilk, others conftrudt a cone of fand or
earth, cementing the particle! together with a kind of glue ;

4 fome
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fame gnaw the wood into powder, or like (awduft, and ce-

ment it together! and others make cafes in holes, which
they form in the trunks oftn i

The period of their change into the chryfalis or pupa
ftatc is very regular in molt infects, unkfs in feafons pe-

culiarly unfavourable. Some change in May, others in

June, July, Augnft, and September, and the time of emerg-

ing from the Hate of pupa is h\ed with no lefs precifion.

This is a fact well known to every practical entomologift.

Some remain in the pupa (late only twelve or fifteen days,

others twenty or thirty, and thefeare chiefly of the butter-

fly tribe. Thofc of the moth kind are commonly much
longer, fotne remaining in this Hate only two or three

month?, others fix, nine, or twelve, fome two years, and

others even it IS known fo long as three years. Lyonet has

remarked, that the periods of change to the chryfalis ftatc

is not fo contlant, but that a degree more or lefs will affect

it. The fame infect, he fays, which in ihe middle of fummer
would have acquired its utmoll fize in lefs than three weeks,

will require as many months, and even much more if it comes

forth at the end of the feafon. And again, he obferves, that

inch a nymph or chryfalis which in fummer will change into

a winged infect in fifteen days, will employ fometimes fix,

feven, or eight months for the fame purpofe. merely from

having gone into the chryfalis- ilate a few days later than

thofe which have changed fo rapidly. That particular in-

cidents may occaiionally juftify thefe remarks of Lyonet,

we (hall notdifpute, but this can be only underitood of in.

infects hatched in feafons of unufual inclemency, or under

circumilances in the higheft. poflible degree uncongenial to

their transformations. Irregularities will arife from this

caufe. In general, however, the appearance of every fpecies

(whofe hiftory is once correctly afcertained) whether in the

larva, pupa, or winged ftate, may be determined by the time

of the year. Moft infefts perform all their changes within

the courfe of twelve months, and are found in their feveral

ftates at particular periods annually ; others have two broods

in the courfe of that time, and confequently appear in the

fame ftate at two different periods of the year.

Neurnptera.—Some of this order are femi-nymphs, as the

libellulas and ephemerae, in which the rudiments or half-

wings are developed, and which eat and purfue the fame

manners of life as the larva. Others are like the nymphs of

the coleopterous order in appearance, and lie dormant in the

ground, generally in cafes conftrudted of extraneous mate-

rials. The myrmelion forms a hollow ball of fand for this

purpofe.

Hymenoptera.—In the pupa of the cynips the limbs are

partially difclofed in its external figure, and it remains in

the central cavity of the gall in which it lives during the

ftate of larva, while in the pupa form. The tenthredo forms

a kind of exterior cafe or envelopement, within which it af-

fumes the pupa form, and which in fome kinds refembles

the texture of thin parchment. The pupa of the firex is

auiefcent, and is ufually found lodged in timber : this has

the limbs diftmttly formed. The pupae of the ichneumons

arc inclefed in oblong filken cones. Thofe of the wafps

and bees are well known. In the ants the limbs are diftinft.

Diptcra.—The pupa; of the tipulae are ufually cylindrical

like the larva, and quiefcent ; many of the mufcae appear of

an elongated egg fhape, without any Tegmental divilions, and

totally devoid of motion. The pupa of the culex is curi-

cufly incttrvated and ovate, with refpiratory tubes, through

which it breathes ; it is an inhabitant of the waters. The
egg of the hippobofcx ferves in lieu of a.pupa, or in other

terms the hippobofese are oviparous, and have no pupa.

/Ipiera.—As the individuals of this order are produced
with few exceptions in the perfect form from the egg, they

have no pupa, at lead the common flea is the only uiftance

to the contrary j this undergoes th» ufual transformations

from the egg to the perfect (late ; its pupa refembles that

of fome coleopterous infects when magnified.

Imago : the final or perfect ftate which all infects af-

fume after paffing through the fucceffive changes from the

egg, the larva, and pupa form ; which latter it quits in the

imago ftate. This might, with morefimplieity, be termed

the winged ftate, were it not that fome infects, after quit-

ting the pupa, are apterous, or without wings. In the imago
form the infect is in every refpect perfect in all its parts,

and pofTeffed of every function which nature has intended

the fpecies to enjoy.

Habitation of Infefls.

Infects are of two kinds, aquatic and terrcftrial, and their

habitation mull be confidered feparately.

Some live only in watery places, appearing occafionally

on the furface of thai element, and which very rarely plunge

themfelves in, or if they fall in, either rife again immedi-

ately to the furface orperifh. Others live only in water, and
cannot fubfift out of it. Many, after having lived in the

water while in the larva and pupa ftate, come out afterwards

with wings, and become entirely terreftrial. Some undergo

all their transformations in the water, and then become am-
phibious. Others again are born and grow in the water, but
remain during the pupa ftate on dry land, and after they at-

tain their perfect form live equally in air and water. There
are, laftly, fome who live at the fame time occaiionally both
in the water and on land, and which, after their transform.

ation, ceafe to be aquatic.

Among the infects which remain on the fuperficies of the

water, are fome fpiders which run with great addrefs and
agility, without moiftening their feet or their body. There
are aquatic cimices which fwim or rather run on the

water with great velocity, and by troops, as may be often

feen on the furface of dill water. Some walk ilowly on the

furface. The gyrinus moves fwiftly and in circles. The
nepae are of that kind which live only in the water, and
cannot (ubfift out of it, or at leaft can remain out of it only

a fhort time. The number of thofe which, after having

lived in the water, leave it when in a winged ftate is very

great : among thefe are the libellula, the ephemera, the

phryganea, culex, tipula, and iome other fpecies of mufcae ;

all thefe are of the aquatic kind, both in the larva and pupa
ftate, but when they have affumed their perfect form are

entirely terreftrial, and would be drowned therein. The
kinds moft ftrictly amphibious are the water beetles, fuch

as the dytifcusand hydrophilus ; thefe remain in the water
all day, but towards evening come upon the ground and
fly about, plunging themfelves again into the water at the

approach oi fun-rife : the larvae of thefe infects are entirely

aquatic ; but when the time of their pupa ftate arrives they
defcend into the earth, where they make a fpherical cafe,

thus becoming entirely terreftrial, and in the perfect ftate

are amphibious.

Moft infects of thefe tribes prefer ftagnant waters, others

thofe of a purer nature, and we have inftances of certain in-

fects which inhabit, with perfect convenience, fprings of a
warm and mineral nature. At the baths of Abano, in the
Venetian ftates, is a fpring of this defcription, impregnated
with fulphur, in which fmall water beetles are feen fwim-
ing about, and which die on being taken out and .plunged

into cold water.

Many
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Many Inieftl tliat live under the furface of the earth in

the perfeft Hate crawl out occafionally, as the mole cricket,

and fome of the aptera, as the julua and feolopendra ; thefe

are generally found in the earth under Hones, or beneath

rotten wood in damp fituations. Some infyfts remain under-

ground part of their life, but quit that fituation after their

change, as in the coleoptera. A vail number ot others live

in animal fubftanccsof every kind. The habitation of fome, as

themyrmeleonformicarius,iscurioully court ruftedin the fands.

There is a fpecies of fpider found in Jamaica (aranea

venatoria) which burrows in the earth like a rabbit ; it is of

a fize very far furpafllng the largcft of the European fpiders,

and is not uncommon there. This creature forms a hole

twelve or fifteen inches deep, of a cylindrical fhape, rather

more than an inch in diameter, and which it lines with a

thick coat to prevent the earth from tumbling in. The
aperture is clofed with a kind of lid or door attached by a

fingle hinge, and which open outwardly, falling down and

(hutting the aperture by its own gravity. Into this the

fpider retires with its prey, and devours it in fafetv, as few

infefts can penetrate into its cell. Thefe nefts or cafes

form a complete habitation, mould the fands in which they

are conftrufted give way.

Infefts of the lepidopterous order are very rarely carni-

vorous ; there are inftances of this, but thefe are uncommon.
Their food and that of many other infefts are of the vegeta-

ble kind, and their habitations are trees and plants. The
oak and the willow among trees, and numbers of different

plants among herbage, are the natural habitation of infefts

in great abundance. Some live in the roots, others in the

wood ; in the leaves, and in galls formed therein ; in

flowers ; in fruit ; and in grain. Some caterpillars form a

kind of hammock, in which they eat and go through their

various changes ; while others conftruft a tent, under which
they live till they have confumed the furrounding herbs,

when they leave their abodes and pitch their tents in an-

other fpot, where they can find abundance.

Many infefts afTociate together all their lives, others only

for a certain period. Thofe who live together proceed

from the fame moth who depofited the eggs near each

other, or laid them in a heap, and thus fjrmed a kind of

neft. Thefe are generally hatched about the fame time,

and live together, forming a kind of republic. Thefe focie-

ties include two, three, or four hundred individuals, and

ufually live inclofed in a large web, like the lackey moth,

(phal. neuftria) and the ermine moth. Of thele focial

caterpillars there are fome kinds which never quit the fociety

to which they belong, but pafs into the pupa form in the

fame neft. One of the mod remarkable of thefe caterpillar

communities is that of the bombyx proceffionea. Thefe

live on the oak feparate till they arrive at a certain age,

when they afTociate together, and do not quit their fociety

till they acquire their perfeft form. As the number of the

caterpillars thus affembled is confiderable, the neft is alfo

very large. They remain in their habitation till fun fet.

When they go out one of the body precedes the reft as a

chief, whom they regularly follow. When the leader flops

the reft do the fame, and wait till it goes on again before

they recommence their march. The firft file generally con-

fifts of a fingle caterpillar, which fcries is fucceeded by a

double file, thefe by three in a row, which are then iol-

lowed by file3 of five, and fo on. They keep clofe to each

other, not leaving any interval either between the ranks or

between thofe in each rank, all following their captain in

compaft order, whether in a ftraight or irregular courfe.

After they have taken their repaft they return to the neft

in the fame order as they fet out. This conduct is regu-
larly purfued till they are full grown, when each fpins a
cone for itfelf in the neft. It has been remarked, that though
thefe caterpillars proceed often very far from the neft, it u
by no means difficult for them to get back again, becaufe
they fpin a thread in their route. The firft leads the way,
the fecond follows fpiuning, the third fpins after the fecond,
and foon forming thus a path of threads.

Upon the fame tree, fhrub, or plant, we often find num-
bers of caterpillars which have no affinity to each other,
and of which the aftions of or.e have no influence over the
manners of the other; they may in this refpeft be confidered
folitary. There art others who feem ftill more inde-

pendent of each other even than thefe, becaufe they fhun all

intercourfe, conftrufting lodgments formed of leaves tied

together with confiderable ingenuity, in which they live as

in an hermitage. The operation by which thefe caterpillar*

tie the leaves together is far furpafted by another kind, who
fold and bend one part of the leaf till it meets the other.

Thefe are again excelled by thofe who roll the leaves which
they inhabit. For this purpofc the caterpillar makes choice
of part of a leaf which it finds in fome degree bent ; here
its work commences, the caterpillar moving the head with
great velocity in a curved line, or rather vibrating it like a
pendulum, the middle of the body being the centre on which
it moves. At each motion of the head a thread is fpun and
fixed at that part to which the head feems to be applied.
The threads are extended from the bent to the flat part of
the leaf, and the curvature which is to be given to it.

There is another fpecies of which it is obferved, that at each
new thread it fpun, the edges of the leaf infenfibly ap-
proached to each other, and were bent more and more, in

proportion as the caterpillar fpun new threads ; when the
laft thread was fpun, that which preceded it was loofe and
floating in the air. To effeft this the caterpillar, after it

has fixed a thread to the two edges of the leaf, and before
it fpins another, draws it towards itfelf by the hooks of its

feet, and by this means bends the leaf ; it then fpins an-
other leaf to maintain the leaf in this pofition, which it again
pulls towards itfelf, and repeats the operation till it has
bent the leaf in its whole direction. It now begins again
placing the threads further back, upon the bent part of the
leal, and by proceeding in this manner it is rolled up ; when
it has finifhed this bulinefa it ftrengthens the work by fatten-

ing the ends of the leaf together. The habitations thus
formed are open at both ends, and within which- the infeft

feeds in fafetv. At the approach towards the* pupa Hate,,

the caterpillar lines the rolled leaf withfilk, that the rougher
parts may not injure it.

A great number of the fmaller larva,- require an artificial

covering to protect them. Some inhabit the interior part
of leaves in which they form large oval or circular fpaccs ;

others form a kind of gallery within, which in fome is

ftraight, in others crocked. Many of the tinese are found-
lodged in cylindrical tubes or cafes, which they form of dif-

ferent fubftances clofely woven with fine filken threads.
The fmall caterpillar found in neglefted woollens and other
finiilar articles is of this kind, living in a cylindrical cafe,,

and producing a fmall moth.
The phryganea larvx conftruft cafes fomewhat fimilar in

form, and which are alfo open at both ends ; in thefe the
larvae refide, the outfide is formed of different fubftances,
fuch as bits of reed, (lone, gravel, and fmall (hells, which,
they arrange and manage with lingular dexterity. When
they walk they only advance a few of the anterior rings of
the body, training the cafe after them. When they are

about
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t to affume the pupa form they clofe up the ends with

But the habitations of thefe infcftB, though condru&cd
with ingenuity) are in no manner comparable with the ar-

chitectural fabrications of many other infects, as thofe of the

wafp, the bee, the common ant (formica), the white ant

ftermes), £vc\ The (tructurc of the nells conftrucVd by

•mimon wafp, and the common honey bee, cannot be

unknown to ai i ig the habitations of the

Col itar)', or thofe railed the wild bees, there are many which

fleferve remark. Some of the bee tribe penetrate into the

earth, where they form fmall contiguous cavities, in each

of which they depolit an egg, with a fufficient quantity of

provifions for the fuftenance of the larva. There is one

kind whofe neft conlifts of (everal cells artfully let into

each other, bui not covered with a common inclofure ; eacli

cell confifts of two or three membranes, inexprefBbly line,

and placed over each other. The cavity in which the neft

is placed is fmeared over with a layer of matter, like that of

which the cells are formed, and apparently fimilar to that

vifcoUB humour which fnails fpread in their palfage from one

place to another. An egg is depofited at the bottom of

each cell, where, after it is hatched, the grub finds itfelf in

the midil of a plentiful ftock of provifion, for in each cell

there is placed a quantity of pafte, or a kind of wax, which

is to ferve as food for the worm, and as l'upport to the wall

of the cell.

Another fpecics that forms its neft under ground makes a

perpendicular hole in the earth about three inches deep and

cylindrical, til! it conies within three-fourths of an inch of

the bottom, when it begins to open wider. The fuitable

proportions being given, the bee proceeds to line with ta-

peftry not only the whole of the infide, but alfo the entrance

;

the fubitance with which it is lined is of a crimfon co-

lour, and appears as very beautiful. This lining is formed

of fragments of the flowers of the poppy, winch the bee

cuts out curioufly, and then feizing them with her legs enn-

ve\ s them to her neft. If thefe pieces are rumpled, file

preffcS them fmooth, and then affixes to the walls of her

cell j or if the piece (he has cut and tranfported is found too

large, fhe clips off the fuperlluous parts, and coin-ays the

fhreds out of the apartment. After the bee has lined the

cell, fhe fills it nearly half an inch deep with a kind of pafte,

proper to nourifh the larva when hatched from the egg.

\V hen fhe bee has amafTed a fufficient quantity of paite, fhe

fulas the tapeftvy over the pafte and the egg, which is by

this means inclofed as it were in a bag of pafte ; and the bee

then fills up with earth the empty fpace that is above the

baa;. Another of the bee tribe is laid to conftrudt its ncfl

in the fame way, with this difference only, that the lining is

of the corolla of the rofe.

The carpenter bee (apis centuncularis) conftructs her

neft in pieces of wood, whence the name ; in this fhe per-

forates long cylindrical hollows, which lhe divides into

Mages, and depolits her eggs, each inclofed in a curious cy-

lindrical cafe formed of leaves, not quite an ineh in length,

and lefs than half an inch in diameter, and thefe are uifpofed

endwife one above another to the amount of ten, twenty, or

more, the cylindrical perforation in the wood being two or

three feet long, or fometimes more. They bore the wood
mod commonly in the longitudinal direction of its ligneous

fibres, but this is not always the cafe. There are fevcral

fpecies of this order in appearance much like each other.

The leaves which form the lining of the cafes in one fpecies

is that of the rofe.

The former are called the carpenter bees on account of

the holes which they bore in the wood ; there i.. another

which bears the name of mafon bee. from the p ic-

ture of the neft. 1 I the

bees collect with their jaws fmall parcels of earth and fa.,d,

whii h thej glue tog. ther ith a ftrong .
which is

furnffhed from the probofcis ; and .'m-

ple but commodious habitation, which is generally placed

along walls that are expofed to the fouth. Each neft rc-

l.s a lump of r ; of about iiy. or feven inches

diameter, tin own again ft the wall ;
..of conftru-t-

ing an edifice of fuch magnitude muft be conliderable, as

the bee can only carry a I The exterior

form is rude and irregular, but the art cxhibite-d within

more than compenfates for the ruggedncis of the external

appearance. The interior is divided into twelve or fifteen

cells, feparated frou other by a thick wall ; in each of

thefe an egg is dej ofited by the patent bee. The cells are

conftructcd progreffively, for when one is fiuifhed fhe places

an egg in it, with a fufficient quantity of honey to imurifh

the larva ; (lie then builds another, and fi> pi .1 all

her eggs are depofited. \. . are hatched the

ftrength of their jaws enable them to penetrate through

their cells with perfect eafi .

There is a fpecies of fphex called the ichneumon wafp,

whofe manner of conftructing the neft is ftill different from

either of thofe before mentioned. This little creature ge-

nerally begins its work in May, and continues its labours

through the greater part of June. The object of her la.

bour feems at firfl to be the digging of a hole a few inches

deep in the ground, in the conitruction of which fhe forms

however a hollow tube above ground, the bafe of which is

the opening of the hole, and which it raifes as high above

ground as the hole is deep below ; it is formed with great

care, refembling a coarle kind of iillagree work, confiding

of the fand drawn from the hole. The fand out of which

fhe excavates her cell is nearly as haid as a common (tone.

This it readily foftens with a penetrating liquor, with which
fhe is well provided ; a drop or two of it is imbibed imme-
diately by the fand on which it falls, which is inftautly ren-

dered fo fott, that fhe can feparatc and knead it with her

jaws and fore feet, forming it into a fmall ball, which (lie

places on the edge of the hole as the foundation (tone of

the pillar fhe is about to erect ; the whole of it is formed

of fuch balls, ranged circularly, and then placed one above

the other. She leav. s her work at intervals, probably in

order to renew her ftock of that liquor which is fo necef-

fary for her operations ; thefe intervals are of fliort duration
;

fhe foon returns to her work, and labours with fo much acti-

vity and ardour, that in a few hours fhe will dig a hole two
or three inches deep, and raife a hollow pillar two inches

high. After the column has been raifed to a certain height

perpendicularly from the hole, it begins to curve a little,

which curvature increafes till it is finifhed, though the cy-

lindrical form is preferved. She con(lru£ts fevcral of thefe

holes, all of the fame form and for the fame purpofe. It is

evident the hole was dug in the ground to receive the egg,

but the purpaffi of the tube of fand is not very apparent.

By attending to the labours of the wafp, one end, however,
may be difcovercd ; it will be found to fei ve the purpofe of

a fcaffuld, a.d that the balls are as ufeful to the wafp as

materials to the builder, and are thtrefore placed as much
within her reach as p< ffible. She ufes it to flop and fill up
the hole after (lie has depofited an egg in the eel!, fothattue
pilaris then deftroyed, and not the lead remains left in the

neft. The parent mfeel generally leaves ten or tweivc

worms as provillons for the young Urva,

In
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In all thefe fabrications there is a degree of ingenuity in

defign, and cxactnefs or execution, which, independently of
the labour required in their conftruction, excites our admi-
ration. The talent, if it may be fo exprefied, of the infect

race, is more obvioufiy difplayed 1:1 the formation of the

llings than in moil other particulars of their hiltory.

; fubject of inquiry, and extremely worthy of

Ltion, but for an elementary difcourfe we have, per-

, already purlued thefe obfervations to a dm' extent, and
lhall therefore conclude with a concife account of one other,

which, from its ftupendous dimenfions, the order, regularity,

and beauty of its architectural defign, and inimitable con-

nee to the purpofes for which it is intended, cannot fail

to -xcite the aflonilhment of every obferver j it maybe anti-

1 that the allufion is to the buildings of the termites.

Thetc diminutive infects, known more generally by the name
e white ants, though, technically ipeaking, they are en-

tir ly of a diitinct genus, are natives of the Eaft Indies,

Africa, and the fouthern parts of America. Tliey live in

locieties, each of which is compofed of lome thoufand in-

dividuals, all of whom are accommodated in the fameJiabi-

tation. Their ftructures are of a pyramidal form, rifing to

the height of ten or twelve feet, and covering no inconfider-

able extent of ground at the bafe. They ufually build in

the plains feveral contiguous to each other, and from their

ii/.e ard form may fometimes be miftaken at a diftancc for

huts of the natives.

Thefe nefts are to common all over the ifland of Ba-
13, and the adjacent continent of Africa, that it is fcarcely

poffible to Hand on an open place where one of thefe build-

ings is not to be feen. The domes are fo ftrong that they

will eafily bear the weight of three or four men Handing on
them at once, and fhelter the interior from every attack of

the weather. The interior is divided with the utmoit re-

gularity into an immenfe number of apartments, arched
chambers, magazines, and avenues leading to them ; and
the centre, on a level with the ground, contains the royal

apartment, in which the queen refides, furrounded bv the

nnrfery, &c. The white ant is the termes fatale : there

are two, if not more, fpecies befides, namely, dcttructor and
arda, both inhabitants of Africa, which build nefts of a fimi-

lar form, but of much fmaller fize. See the article Termes.

Food of InftSs.

Infects feed on all kinds of vegetable and animal fub-

ftanccs. There is fcareely any production oi thefe two
kingdoms w hich does not ferve for food to fome kinds of

infects. They may therefore be confidered tinder two
heads ; thofe which live on vegetables alone, and thofe tup.

ported chiefly on animal food. The organs of the mouth
point out the very wide diftinction nature intended in this

refpect, fome being adapted to the purpofes of maltica-

tion, others to that of faction only; fome, like ruminating

animals, have two ttomachs, others only one; the alimentary

canal in fome is fhort, in others long, and upon the whole,

their internal conformation, as well as external form, pre-

fents the mod ftriking differences, each being in a peculiar

manner adapted to the nature of the food upon which the

animal lubfifts.

There is yet another circumftance well worthy of remark

;

in all thofe infects which undergo material change, the

transformation of their external figure is accompanied with

an entire revolution in their internal ftructure and economy ;

the larva: deftined to feed on vegetables, or the grub on

cani fleeting their transformation, prefent no longer

lame appearance within ; parts adapted to their former

mode of life, and inapplicable to their prefent one, totally

Vol. XIII.

difappear, and other organs, either before not evident, or

which remained concealed, are now developed. The fto-

mach of the butterfly, when in the larva ftate, is adapted to

the reception and digeftion ot its vegetable food, as its

organ:; of mafticatioil are to its previous preparation ; but.

this (tomath and this mouth both difappear in the butterfly,

and other organs make their appearance ; its mode of life is

totally changed ; it derivt > its fuftenance from the nectar

of flowers, and its whole conformation is adapted to its new-

mode of life. Thefe arguments are not inferred from a

few folitary inftances ; they are exemplified in numberlels

examples : nothing is more common than to find the larva;

fubfifting on food altogether different from that which fup-

ports the fame infect in the winged itate.

Among thofe numerous tribes which feed on vegetables,

fome link into the earth, where they feed on the roots of
grafs, and do confiderable injury to gardens. The food
of others is dry and hard ; they pierce the wood, reduce it

to powder, and then feed on it : in this manner many of the

cerambyx tribe and other coleoptera feed in the larva ftate.

Some attack the leaves, eating the whole fubftance, except
the principal nerves ; while others feed only on the paren-

chymous parts which are contained between its fuperficial

membranes, forming paths and galleries within. Thefe in-

fects are not always content with the leaf ; fome eat the-

flowers, and even this food is too grofs for many ; the bee,

the butterfly, the mufea, and a holt of other;, teed only on
the nectareous juices, or the farina which they collect from
flowers, or the delicious fluids of fruits. Corn and other

grain are not free from them ; they divide the produce with
us, or often deprive us of large quantities. They inlinuate

their larvae into the molt tender parts, and each oftentimes

deftroys more than would be fufficient to feed fifty of them.
We frequently find the larva? of fome infects in pears,

plumbs, peaches, and other fruit. There, indeed, appears
fcareely any part of a plant which does not ferve as food to

different infects ; each has its appropriate food, and though
the parent animal does not, perhaps, fublift on the fame ve-

getable, yet flic inftinctively depofits her eggs on that par-

ticular fhrub or plant which will he food for her youngj
Some more voracious than the reft feed upon all with equal

avidity ; the migratory locuft, gryllus migratorius, is a
itriking example of this. The ravages of this infect have

been at particular times fo extenfive as to lay wafte the ve-

getation of whole diftricts, of even kingdoms ; an infeance is

mentioned in the Amcemtates Academics;, in which they over-

ran all Sweden, and devoured all the plants, mfomuch that

cattle periflied with hunger, and men were forced to aban-

don their country, and fly to the neighbouring regions.

Similar refults have arifen from the ravages of locufts in vs.

rious parts of the world at various periods, as appears from
the molt credible hutorians. The facred writings are not
filenton this fubject. In the year 593 of the Chriftian era

thefe animals appeared in Inch vaft numbers, as to caufe a

famine in many countries. Syria and Mesopotamia were
over-run by them in 677. In 852 immenie fwarms took

their flight from the eailern regions into the uvh, and de-

ft 10} cd all vegetables, not even fparing the bark of ti ,

and the thatch of the houfes, after devouring the crops of

corn, grafs, &c. Their daily marches were obferved to be

about twenty miles each, and it is faid their progrefs was
directed with fo much order, that there were regular lead

among them, who flew firft and fettled on the fpot which

was to be vifited at the fame hour the next day by the whole
legion; their marches were always undertaken at fun-rile.

In 1541 incredible hofts afflicted Poland, Wallachia, and all

tltc adjoining territories, darkening the fun with their num.

N a
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bcrs, and ravaging all the fruits of the wrth. The years

1747 and 1748 afforded a memorable inftance of the ra-

vages of thefe animals in Germany and other parts of

Europe, as far north as England. In the eaftcrn parts of

the world fuch flights of locufts appear more frequently

than in Europe, and it is often found neceffary for the go-

vernors of particular provinces to command a certain num-

ber of the military to take the field againft armies qf locufts

with a train of artillery.

The far greater number of infects feed, however, more

difcriminately ; fome are confined to one particular plant,

and others only to two or three kinds ; and neither in many

cafes will eat any other food ; they often perifh in the midft

of abundant vegetation, becaufe they cannot procure that

kind which is their natural food. The quantity of food

which a caterpillar will devour is aflonifhing ; that which

feeds upon the cabbage (papiliobraffica;) deftroys in twenty-

four hours more than twice its weight. If larger animals

required a proportionable quantity of food, the earth would

not be able to nourifh its inhabitants. It fhould, however,

be remembered, that it is only during one period of their

lives that they are fo voracious, or fubfift on fuch food
;

after they quit the larva form they are nouriihed in a differ-

ent manner.

A vaft number of infects reject vegetabes in the larva

ftate, and live only on animal food ; fome feeking that

which is beginning to putrefy, while others delight in that

which is entirely putrid, or on the dung of animals. Some

attack and feed on man himfelf, while others are nouriihed

by his victuals, clothes, furniture, and habitation; and again

others prey on his cattle. No animal whatever is exempt

from thefe depredators. Some fubfift on the blood and

humours of quadrupeds, others of birds, and a great pro-

portion of them prey on infects of other kinds, or often at-

tack their own, and thus perpetuate an endlefs war among

each other.

Every larger animal has its appropiate lice, which feed on

and infeftit: thefe in fize or voracity bear no regular pro-

portion to the animal they fubfift upon. Thofe of man

are diminutive in the extreme, compared with thofe which

torment fome animals. The hippobofese and the tick,

though not in technical terms the lice of the animals they

infeft, have the fame habits, and draw nourifhment from the

body in the fame manner ; and thefe, in comparative bulk

with the victims of their depredation, are an hundred, nay

even, in fome inftances, a thoufand times larger than thefe un-

cleanly vermin in man. Some are not content with the blood

and juices which they fuck from animals ; they feek their

food in the fleih, and that while full of life and health. The
oeftri, or gad-flies, are familiar examples of this, the larva

feeds upon the fiefh beneath the (kin in cattle. The pa-

rent lodges its eggs in the flefh by making a number of

little wounds, in each of which it depofits eggs, fo that

every wound becomes a neft, and the eggs are hatched by

the heat of the animal. Here the larva finds abundance

of food, and is at the fame time protected from the changes

of the weather, and they undergo their transformations

iu fecurity. The parts they inhabit are often difcovered by

a lump or tumour which they occafion ; this fuppurates,

and is filled with matter, in which the head of the larva is

always found plunged. When the time of change arrives

the larva drops out, and Seeks a convenient place in the

ground, where it paffes to the pupa ftate. The ravages of

the larva hatched from the ichneumon eggs, in the body of

the caterpillar, are ftill more deftrudtive, as they entirely de-

ftroy the vita's of their victims. The number of inie&s

which are of a carnivorous difpoution ig very great ; and it

E N T
is among thefe wo find the traces of the grcateft art and

cunning, as well for attack as defence. Every one is ac-

quainted with the dextrous arts of the fpider, to feize his

prey, the curious neft he fpins, and the central pofition he
affumes in order to watch more effectually the leaft motion

communicated to its tender threads when the incautious

infefts fettle upon it. D.
ENTONNER, Fr. in Roman Catholic Churches, is an-

nouncing to the choir the tone or found with the organ,

or the voice of the officiating prieft, with which a chant,

hymn, pfalm, or anthem is to begin. In our cathedrals

this is done for the refponfes by a canon, vicar choral, or

by a (ingle note on the organ.

ENTORSIS, in the Manege. See Pastern.
ENTOYER, orEN-roiRE, in Heraldry, is u fed to ex-

prefs a bordure, charged entirely with things without life.

See B^ORDURE.
ENTRACQUE, in Geography, a town of Italy, in the

principality of Piedmont, on the Geffo ; 5 miles S.S.E. of

Demont.
ENTRA'CTE, Fr. the fpace of time which elapfes be-

tween the end of one act of a drama and the beginning of
another: and during which the reprefentation is fufpended,

while the action is fuppofed to be advancing elfewhere. The
orcheftra fills up this fpace by performing a fymphony,

which fupplies the place of what ufed, in England, to be
called an a8-tune.

It does not appear that the Greeks ever divided their dra-

mas into acts ; confequently, they had no act-tunes. The
reprefentation was never fufpended on their ftage empty
from the beginning of the piece to the end.

The Romans, lefs interefted in thefe exhibitions than the

Greeks, were the firft who divided their pieces into feveral

diftindl parts, the intervals of which afforded a relaxation

to the attention of the fpectators ; and this cuftom has been

continued elfewhere ever fince.

But as the entraft was intended to fufpend the atten-

tion, and give fomerepofe to the mind of the audience, the

ftage fhould have remained vacant. But the interludes with

which the vacuity was formerly filled furnifhed an interrup-

tion in a very bad tafte, which infallibly injures the piece in

breaking the thread of the action.

However, Moliere himfelf did not fee fo fimple and ob-

vious a truth ; the fpaces between the aits of his laft pieces

were filled with interludes.

The French, whofe public fpedtacles have more reafon

thanenthufiafm in them, and who dread being long kept in

filence, have fince reduced their interacts to their due fim-

plicity, and it is to be wifhed for the perfection of the drama
that they were imitated, in that particular, every where
elfe.

The Italians, whom an exquifite fenfibility often guides

better than reafon, haveprofcribed the dance of the drama-
tic action (fee Opera) ; but by an inconfiftence arifing

from the too long duration which they allow to their repre-

sentations, they fill their interacts with "ballets, which ba-

nilh them from the piece.in reprefentation, a/.u if they avoid

theabfurdity of a double imitation, they give into an equal

abfurdity by a tranfpofition of fcene, an.d by haralfing the

Spectator from objedl to object, they make him forget the

principal action, lofe the intereft, and, in order to give plea-

sure to his eyes, rob him of thofe of the heart.

They began, however, to feel (in 1768) the defect of.

this monftrous affemblage ; and after having already almoft

driven intermezzi from their ftage, they will doubtlefs, ere

long, get rid of the dance, referving it only as a brilliant

and detached Spe&scle at the end of the grand piece.

z But



E NT E N T
But though the (Inge remains vacant during the interact,

it is not to be underftood that the malic ought to be filenced j

for at the opera, where it conftitutes the principal exiifer.ee

of every tiling, the fenfe of hearing ought to be fo con-

netted with that of fight, that as long as the ftage is feen

the harmony fhould be heard, which is fuppofed infeparable

from it ; to that its concurrence may not appear afterwards

foreign or new, but united with the melody of the vocal

performers. Chiefly from Rouffeau.

The difficulty which prefents itfelf on this fubjett, is to

fnggelt what the compoier ought to dittate to the orchef-

tra when nothing is doing or tranfafting on the ftage: for

if the fymphony,
#
as well as all dramatic mufic, is only a

continued imitation, what is it to fay when nobody fpeaks ?

What ought it to do when there is no aftion ? " I anfwer

to that (fays Rouffeau) that though the ftage is vacant the

heart of the fpeftator is not ; there ought to remain a ftrong

impreflion of what has been feen and heard. It is for the

orcheftra to cherifh and fuftain this impreflion during the

interact, that the fpettator at the beginning of the enfu-

ing aft may not find himfelf as cold as at the beginning

of the piece, but that the intereft may be as much linked

in his mind as the events are in the aftion reprefented.

By this means the mulician will always have an objeft of

imitation, either in the fituation of the perfonages, or in

that of the fpeftators. Thefe fhould hear nothing from the

orcheftra but expreffions of what they have felt, identified

with what they hear ; and their fituation will be fo much
the more delicious, as there (Trail be a more perfeft accord be-

tween that which ftrikes their fenfes and which touches

the heart.

An able mufician will draw from the orcheftra another ad-

vantage, which will contribute to give the reprefentation all

the efl'ett poflible, in condufting the fpettator, by degrees,

to the ftate of mind the moft favourable to the effett of the

fcenes which are going to be reprefented in the following

aft.

The interact has no fixed duration ; but it is fuppofed to

be more or lefs confiderable, in proportion to the time ne-

cefTary for that part of the aftion, which is paiTed behind the

fcenes. However, that duration fhould have its bounds of

fuppoiition, relative to the hypothetic duration of the whole

action ; and the real bounds relative to the duration of the

whole reprefentation.

This is not the place to examine whether the rule of 24
hours is well founded, and if it ought never to be violated.

But if we would give to the fuppofed duration of an inter-

aft bounds regulated by the nature of things, I fee no

other rule than that of the time during which no fenfible

and regular change happens in nature, which cannot be made
apparently tranfafting on the ftage during the interaft.

Now this time being 12 hours, which compofe a day or a

night, if that is exceeded, there is no longer any pofiibility

of illufion during the fuppofed length of the aft."

This is reviving the old contention concerning the unities,

which have never been received as a law in this country.

And as to aft-tune8 analogous to the bulinefs of the drama,

it is a >
; ch was executed by Purcell in many of the

plays of Dryden and Congreve; and Arne, when compofcr

m falary at Drurydane theatre, compofed very pleafing and

appro t-tunea to many of the ll'ick plays, which

never were printed, but preferved in MS. in the archive* of

the old thi atrej but we fuppofe that the llrains of Orpheus

or Amphion might be asealily recovered now as thefe com-

pofit:

ENTRAIGU ES, 1 1

(' ography, a fmall town of France,

in the department of the Aveyron, chief place of a canton,

in the diilrict of Efpalion, with a population of 1748 indi-

viduals. It is fituated near the place where the river

Truyere falls into the Lot, 18 miles S. of Aurillac. Its

canton contains 6 communes, and 6691 inhabitants, on a

territorial extent of 1475 kiliometres.—Alfo, a fmall town
of France, in the department of the Ifcre, chief place of

a canton, in the diftritt of Grenoble, with a population of

521 individuals. The canton contains 10 communes and
498S inhabitants, di a territorial extent of 355 kiliometres.

—Alio, a fmsll town of France, in the department of Vau-
clufe, 6 miles N.E. of Avignon.

ENTRAILS, the inteftines or guts of an animalt See

Intestines.
Menage derives the word from the barbarous Latin, in-

teralia, formed of the Greek, emfai, intejiine.

Entrails is alfo ufed, in a more extentive fenfe, for the

vifcera, or all the parts contained in the cavities of the

bodies of animals. See Viscera.
The arufpicina of the ancients was employed in confider-

ing the entrails of victims ; as the heart, lungs, liver, &c.
See Aruspices, &c.
ENTRANCE, in Sea Language, is a name often given .

to the foremoft part of a fhip under the furface of the

fea.

Entrance of hounds, a phrafe ufed by our Sport/men,

to exprefs the inftruttion of thefe creatures in the art of

hunting. They are faid to be entered when they are tho-

roughly taught this.

The time of entering of hounds is when they are about
twelve months old ; when they are firft brought up from
their walks, they fhould be kept feparate from the pack:
they are then to be taught to take the water and fwim;
they are to be laid abroad in the heat of the day, to enure

them to fatigue and exercife ; and they muft be frequently

led through flocks of fheep, and warrens, to ufe them to be
under command, and to know that they are to run at nothing

but what the huntfman orders. They muft be carefully

inftrutted each to know"his own name, and to underftand

the voice of the huntfman, and the notes of the horn ufed

in hunting ; and finally, to ufe their own language in a
proper manner. When young hounds well know and an-

fwer to their names, they fhould be put into couples, and
walked out amongft fheep ; and if any be particularly

fnappifh leave the couples loofe about tiieir necks in the

kennel, till they are more reconciled to them. If any of

them fhould be very troublefome, couple them to old hound;,

always avoiding coupling two dogs together, if poflible, and

taking care that the couples be tight enough to prevent

their heads being flipped out of the collar. After being

walked out frequently amongfl the fheep, they may be un-

coupled, a few at a time, and fuch as offer to run after them
fhould be well chaftiied ; the cry of ivarc, Jheep, will after-

wards flop them, without further application of the whip ;

proper attentioH will foor. make them afnamedof it ; but if

once flittered to taile the blood, it vwll be difficult to re-

claim them. If young and old hounds arc aired together,

let the former be in couples; they are always ready for mil-

chief, andidlencfs may induce even the latter to join in it.

It may be as well to air the young hounds in that country

where they are defigned to hunt, as they thus acquire lome

knowledge of it, and if at any time tiny fhould be left be-

hind, they will more readily find their way home. Young
hound.; fhould !>' entered as foon as you can ; in woodlands

and grafdauds, it will of courfe be < arhei than in corn CO

tries. Sport in fox-hunting cannot be faid to begin before

Oftober ; but in the two preceding months, u pack is

either made or marred.
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The beft time of entering them is about noon ; and it

fhould be in a fair warm day ; for if they be entered in the

morning, they will give out when the heat of the middle

of the day comes on, and betake themfelves to fhady places

to reft and fleep. Accordingly it is faid that hounds

fhould be entered in the heat of the day, and about Octo-

ber or November, for hare-hunting, the weather being then

temperate, and young hares that have not been hunted are

then mureeafily taken for their encouragement. A necef-

fary caution is alfo added, never at the entering of young

hounds to help them to kill the hare with grey -hounds,

for this will deter the hounds from putting their nofes to

the ground, or trying to hunt her themfelves. Take the

moft advanced, that the game may not Hand long before

them, and let them be well rewarded when all is over. This

ought to be repeated at leaft once a week, for two months

fucceffivcly ; by this means they will be fo flefhed and'fea-

foned with what game you may enter them at, that they

will never afterwards leave off the purfuit. Hounds, after

two years old, fhould be hunted three times a week, if they

feed well, and may be kept out the greateit part of the day

to trv their iloutncfs. The new hounds fhould always be

entered with the beft and ftanncheft hounds that can be

had ; and there is not to be one barking dog fuffucd in the

field on this occafion.

tever chace the hounds are intended for, it has been

faid that the hare is the beft game to enter them at, becaufe

in this chace, they will learn all the turns and doubles that

they can pofllbly meet with in any other kind, and how to

come to the hollo. They will learn alfo from this chace, to

have a perfect and nice fcent, and hard feet, by being ufed

to highways, beaten paths, and dry hills.

On the other hand, it has been more reafonably main-

tained, that young hounds mould always be entered at their

own game ; becaufe it is a ftrange contradiction to enter

them at a hare, and then to cut them to pieces for after-

wards hunting the hare. This, it is faid, is laying a found-

ation for future cruelty and vexation. Moft dogs like that

fcent bell, which they were firft blooded to ; and if the

blood of the fox be of fo much fervice, that of the hare

cannot be deemed a matter of indifference. It is, therefore,

without doubt moft rational to ufe them to that fcent only,

which it is intended they fhould hunt. It has been afferted,

that the way to render hounds ftcady from hare, is to en-

courage them to hunt her. The advantage refulting from

this kind of paradoxical practice is faid to be, that hounds

arc thus taught to hunt, and made to learn obedience ; but

the furer method to make hounds obedient is calling them
over often in the kennel, to accuftom them to their names,

walking them out frequently amongft fheep, hares, and

deer, from which they are to be (topped, to make them
know a " rate ;" and by this practice they will learn obedi-

ence. Nature wilkinftrudt them how to hunt : art is only

neceffary to prevent their hunting what they ought not to

hunt. Should any young hounds be very fond of hare, let

fome be found fitting, and ftarted before them, they will

foon be checked and ceafe to run after them. If they are

i ,-e Readied from deer, they fhould often fee deer, and

they will not regard them. After this probation, a cub

fhould be turned out before them, with fome old hounds to

lead them on, and they will not long give trouble. After

young hounds itoop to a fcent, are become handy, know a

•' rate," and ftop eafily, put them, a few only at a time,

into the pack after the old ones have been hunted and had

blood ; let them be taken the firft day where they are cer-

tain of finding. Hounds mould be low in flefli when hunt-

ing commences j becaufe the ground being generally hard

at that feafon, they are liable, if luftr, to be fhaken. If

foxes are plentiful, take the young, with fome of the

fteadieft of the old hounds, where there is leaft riot, and
fhould you there find a litter of foxes, the young hounds
will be io much improved as to need little fubfequent in-

struction. If any cubs be ran to ground, and blood be not

then wanted, let them be brought home, and they will be
Serviceable, fhould blood be neceffary at any time for the

young hounds. Frequent hallooing is of ufe with young
hounds, as it keeps them forward, prevents their being loft,

and from hunting after the others: the more, therefore, a
fox is feen and hallooed, the better. Young hounds are

thus made eager, and taught to exert themfelves. At their

firft entering, hounds cannot be encouraged too much :

when they are handy, love a fcent, and begin to know
what is right, it will be foon enough to chaitife them for

doing wrong ; in which latter cafe, one fevere beating will

favc much trouble. The whipper-in fhould ufe his voice as

well as his whip, when he flogs a hound, and take care

that the ftroke precedes the " rating ;" and he fhould re-

member, that the fmack of the whip is often as ferviceable

as the lafktO one who has already felt it. The day after

young hounds have had blood is a proper time to take them
where there is riot, and if they merit it, to chaitife them :

it is always beft to correct them, when they cannot help

knowing what they are corrected for. When hounds go
out for this purpofe, it fhould be at a late hour ; as the
worfe the fcent \i, the lefs inclinable will they be to run it,

and the Hopping of them will be more eafy and immediate.

Upon the day when a fox is propofed to be turned out,

young hounds fhould draw fmall covers and furze brakes,

where are hares or deer ; a little rating and flogging, before

they are encouraged to vermin, teaches them both what
they fhould not and what they fhould do. A hound that

hears a voice which has often rated him, and the whip he
has often felt, ought to ftop : when hounds are rated, and
do not anfwer the rate, they fhould be coupled up immedi-
ately, and made to know the whipper-in. A moft effential

point in rendering hounds obedient is to make them under-

Hand you ; and therefore the language fhould be appro-
priate and uniform. Young hounds fhould be hunted in

large covers to tire them out, provided the whipper-in can
eafily get at them ; but when there is much riot there are

no openings, the purpofe will not be anfwered, unlefs you
have a body of old hounds to carry on the right fcent : for

the young hounds, as foon as the ground becomes foiled,

will be fcattered about the cover, hunting old lcents, and
will not proceed fait enough to tire themfelves. Befides,

every fox-hound will leave a bad fcent of a fox for a good
one of either hare or deer, unlefs he has been made fteadv

from both Young hounds are all given to riot ; but the

better they are bred, the lefs trouble will they be like'

give : high bred fox-hounds love their own game beft : tl

fhould have little reft ; one day they ihouid be hunted in

large covers, where foxes are plentiful ; the next, I

ought to be walked out amongft hares and deer, and flopped

from riot ; and the day following, be hunted again as tie-

fore. By this management young hounds will foon become
fteady. At firft young hounds fhould be entered to ven
only; and they fhould be uled as early as poffible to the

ftrongeft and thickeft woods and furzes, and they will fcl-

dom be fhy of them afterwards. By being awed from hare

and deer, and being taught to hunt c . :r.ds

will ftop at a word, becaufe that word will be underttood

by them; and a fmack of the whip will fpare the inhuman
trouble of cutting hounds in pieces for faults, which, if

entered at hare, they have been invited to corr

In
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In hare-hunting the hounds, when firft. entered, mull

have all the advantages given them that can be. When the

hare is put up, from her form, it muft be obferved which
way (he went, and the fcent muft be left to cool a while,

then they nui (I be laid in, and helped as much as can

be, by wind, view, hollo, or pricking the paffage ; nor will

it be amifs, for the lirft time, to give them a hare tired the

morning in her courfe.

Some are of opinion, that the beft way to enter young
hounds is, to take a live hare, and trail her upon the

ground, fometimes one way, and fometimes another, and
then to draw her off to a convenient diftancc, and hide her,

that the dogs, taking the fcent, may follow all the traces

through which file was drawn, and at length find her.

It has been faid, however, that beating the hare up from
her feat is a fhorter way than trailing her from her feed to

her form. Great exa&ncfs was formerly obferved in the

lirft entering of hounds, not to uncouple them repeatedly in

the lame fort of ground, left by being uncoupled conftantly

in an open field, they would be at a lofs what to do when
turned into a cover. It was a received opinion, that ac-

cording to the places where hounds were firft entered, they

would (hew a preference: c. g. if entered in a champaign
country, they would always hunt better there than in co-

vers, marfhy, or mountainous grounds. Hence it was
deemed right to ufe them to every fort of ground, and di-

versity in the country was ftrongly recommended, that they
might be perfeft in all. Some lands, which were of a glu-

tinous and greafy fhining mould, never bore any fcent, and
there the huntfman was to help out the dogs by pricking

the hare. In plains arid downs where the grafs was fhort,

and the fcent dried immediately, there alfo he was allowed

to follow his game by the eye, in order to affift the nofe of
the hounds. Some of the early fportfmen never permitted

the hare to be hallooed, or the hounds to be affiftej when
they were at fault, but fuffered them to work it out by
themfelves ; and this, though tedious, was confidered a

lure way to afcertain the goodnefs of the hounds : others

took all advantages, and killed them as fpeedily as poffible.

The method of rewarding the young hounds was curious.

The hare, after being laid upon the grafs, and bayed by
the hounds, was fkinned before them ; and after the gall

a. id lights were taken away, which were fuppofed to make
the hounds fick, the huntfman, who carried a wallet with
'.'read cut in fmall pieces, dipped them in the blood, and
with the entrails gave them to the hounds ; the hare was
afterwards diilributcd, and if any young hound was fearful

to come in among the reft, he had the head given him by
himfclf. After this feaft, the hounds had bread given them
to prevent ficknefs.

The huntfman ought very well to underftand the nature

2nd difpofition of his hounds, in finding out the game ; for

hounds are of that temper, that when they have found
the fcent, thev will run forward with it, not making
noife, nor fhew of the tail; others, when they have found

ad, will (hew the game ; and fome, having found the

footings of the beaft, will prick up their ears a little, ai.d

either bark, or only wag their ears, or the hinder part of

their bodies. This difference of natural difpofition, the

Jjiintfman h particularly to obferve in the young and newly
n d pack, otherwise he will never underftand them, nor

ever be able to hunt them to any credit or aiivanti

I-, entering the hound at hart or buck, he fhould be ia

ihe prime of greafe, for then he carXHot Hand up, or hold

Tli'' foreft pitched upon mould ha

at equal diftanccs, aa nearly as may b« ; but

ENT
the youn«r hounds mould always have fome old ftaunch ones
to enter them, and they fhould be led to the fartheft and
laft relay, and the hart or buck fhould be hunted to them
Being come up, the old hounds fhould be uncoupled ; and
when they have found the hart, and well entered the cry,

then the young ones are to be uncoupled alfo ; and if any of
them are found to lag behind, they muft be whipped and
beaten forward.

In whatever place the hart is killed, the neck fhould be
immediately flayed, and the hounds rewarded ; for it is beft

always to do this while the flefh is hot. Another very good
method of entering hounds at the buck, is to take one in

the toils or nets, and to wound one of his legs, fo as to
difable him from running either very fwiftly or very far

:

then let him loofe, and firft let a blood-hound trace the
creature, then let loofe all the young hounds ; and when
they have run down the animal, reward them with the
neck.

Some enter their hounds with a toil ; but this is a bad
way ; for the hart being in this cafe always in fight, and
not able to run an end, makes a great number of doubles
and turnings : this is very different from the chaces they are

to meet with afterwards ; and when they find a hart run in

the common way, ftraight forward, and out of light, they
will leave the chace, as unlike that by which they were
taught. Daniel's Rural Sports. See Hunting.
ENTRASME, in Geography, a fmall town of France,

in the department of Mayenne ; 6 miles S. of Laval.

ENTRAVES, Entravons, in the Manege. See
Locks.
ENTRE Ambos. os Rios, in Geography, a town of

Portugal, in the province of Entre Minho Douro ; 8 miles

S.S.W. of Amarante.
Entre Minho Douro, a province of Portugal, fo called

from its fituation between the rivers Minho and Douro,
bounded on the north by Gallicia, a province of Spain ; on
the eaft by Trazos Montes and Spain ; on the fouth by the
province of Beira, from which it is feparated by the Douro

;

and on the weft by the Atlantic ocean ; and extending from

40 50' to 42 N. lat., and from 8° 55' to 7 55' W. long.,

being 70 miles in length and 52 in breadth. It contains

963 parifhes, 1460 churches, 1
1
30 convents, 6 fea-ports,

and 804,000 inhabitants. This is the moft northerly, the

moft fertile, and the moft populous territory in the king-

dom. Its numerous and fine vallies are fhaded by beautiful

trees, and watered by limpid ftreams. Its air is pure and
healthy ; and it produces corn, wine, oil, and flax in

abundance, with a great number of flieep, and plenty of

game and fifh. The principal towns are Braga, Oporto,
Viana, Amarante, Guimarxns, Powte de Lima, and Pezo
de Regna. Its chief rivers are the Minho, Lima, Neiva,

Cavado, Ave, and the Douro or Duero, augmented by the

Tamcga ; all of which run we ftward to the lea.

ENTRECASTAUX, a fmall town of France, in the

department of the Var, near l'arjols.

ENTRF.'E, /<V., the overture to a ballet, and fome-

times the beginning of the dance itfelf. In the firft operas

in fiance, the overture was called the entree.

ENTREPAS, in the Manege, is a broken pace, or

going, properly a broken amble, that is, neither walk DOf
but has fomewhat of an amble. This is the price, or

gait, of Inch Innl' . as have no reins or backs, and go
upon their (boulders, or of fuch as are fpoilcd in their

limbs.

ENTREVEAUX, in Geography, a fmall town of
France, in the department of the Lower Alps, chief N#ce

of
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of a canton in the diflrict of Caftellane, with a population of

1326 individuals. It is fituated at the foot of the Alps, on

the river Var, near Glandeves. N. lat. 44 1'. Its canton

has a territorial extent of 1975 kiliometres, eight communes,

and 2694 inhabitants.

ENTR1COMA, from a and 9p»f, hair, in Anatomy, the

name of the outer edge of the eye-lid, on which the hairs

grow.

ENTRIES, amongfl Hunters, thofe places in thickets

through w hich deer are found lately to have palled ; by
means whereof their bigneis or (ize is gueffed at ; and

at which the hounds or beagles are put to them for the

view.

Entries, Books of, in I/aiv, are ancient and modern,

and contain tranferipts of proceedings that have been had

in fo.me particular actions ; the principal of fuch are ne-

ceflai'y for gentlemen educated to the profefiion of the

law.

ENTRING a Ship, in Sea Language, the fame with

boarding her. See Boarding.
Entring-ZWA/-, in a Ship, is of two forts ; one is ufed

by the (hip's fides, in a harbour, or in fair weather, for per-

fons to go in and out of the (hip : the other is made of

ropes, with fmall (laves for fteps, and is hung out of the

galley to enter into the boat, or to come aboard the (hip

from thence, when the fea runs fo high that they dare not

bring the boat to the (hip's fide for fear of itaving her. See

Gang-wav.
Entring-/?o/«. See Rope.
ENTROCHUS, in Natural Nijory, the name of a

genus of foflils of a very regular figure and ftru&ure, fup-

pofed by many authors to be lapides fui generis, and (tones

in their native (late. They are, however, in reality, the

foffile remains of fome marine animal, probably either of the

echinus, or of the ftar-filh kind, filled like the fofiile fpecies

of the echini, with a plated fpar. Our imperfeft know-
ledge in the animal hiilory has not yet been able to afcer-

tain to what creature they really belong ; but their analogy,

with the other animal remains, found in the fofiile world,

plainly evince, that they are of that origin. They are cy-

lindric columns, ufually about an inch in length, and are

made up in a number of round joints, like fo many fmall

wheels or Segments of cylinders. Thefe joints, when found

fepafate, and naturally loofe, as they fometimes are, are

called trochitre. They are all ftriated, from the centre to

the circumference, and have a cavity in the middle, which

is fometimes found empty, but more frequently filled up

with various matter, of the nature of the ftratum, in

which they have lain, or of other of the native fofiile fub-

llances.

The entrochi are compofed of the fame fort of plated

fpar with the alleris, and the fpines and (hells of the fofiile

echini : and this is in thefe ufually of a bluei(h-grey colour,

and very bright and gloffy, where freih broken. They are

fubieft to accidental injuries, like the other extraneous

fofllls, which have been formed in animal moulds, and are

frequently met with compreffed, or crooked.

That the entrochi are of marine origin, is evident from

this, that they have not unfrequenth fea-ihells found ad-

hering to them ; and when thefe are broken off, there re-

main on the e:.trochi no deficiencies, but the ihells them-

felves (hew that they have been formed upon, and have

grown to the entrochi, there being always natural hollows

jn them to anfwer to that part of the entrochus from which
they have been feparated ; whence it appears very plainly,

ihat thefe entrochi, however altered fiuce in their fubftance,
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were, however, c-xifting in their prefent ASape, in thofe I

feas where thefe (he'ls had their growth.

There are not unfrequenily fou.nl among the entn.

larger or fmaller fragments of plated bodies.

We meet with the entrochi of all the fizes, from that of

a pin's head to a finger's length, and the thickneis of <

middle finger. They are, in fome places, found loofe upon
ploughed lands ; in others, they are lodged in great q
tities in the (Irata of clay, and very often in (tones ot dif-

ferent kinds, and different hardnefs.

Mr. Parkinfon, in his fecond volume of " Organic Re-
mains," treats very largely of this clafs of animals ; and

Mr. William Martin, in his recent and valuable work, the
" Petrificata Derbienfia," has paid confiderable attention

to the curious remains of this kind which Derbylhire af-

fords : among which he enumerates, lft, the even-jointed

entrochite (Entrochiles lssvis) ; 2d, the convex-jointed

entrochite (E. prominens)
;

3d, the waited entrochite (E.
vefrucofus) ; and 4th, the ring-jointed entrochite (E. can-

nulatus).

Entrochi abound in fome particular beds of the firft or

upper lime-ftone rock of the Derby (hire lime-ftone or toad-

ftone feries, and from hence the beautiful figured marbles

are principally obtained, at Ricklow-dale, Bricks, and

High-low, near to Monyafh ; at Foolow, Calver, Lexley
in A (hover, Crick-Cliff, and other places. The three other

lime-ftone rocks, which lie below the above, contain fome
few beds with a fprinkling of entrochi in them ; but they

are very inferior in number or (ize to thofe in the upper
rock.

Entrochi are alfo found in (mall numbers, in the yellow

or magnefian range of lime-ftone, which traverfesthe country

from Wetherby in Yorklhire to near Nottingham ; appears

again at Bredon, Cioud's-hiil, Barrow-hill, and Gracedicu

in Leicefterftiire ; again at Ruihall and Walfall; between

Wolverhampton and Dudley in Stafford (hire ; at Abberley
in Worcefterfhire, &c.
The foffil defcribed by Mr. Walcot, in his " Petrifica-

tions found near Bath," p. 46, under the name of an en-

trochus, is more properly a trochus or top-ftone, very dif-

ferent from the entrochi of which we have been fpeaking

:

it belongs to the Bath free-ftone (Irata.

Entrocho AJler'ie, the name given by authors to a

peculiar kind of entrochus, differing from the common
kind, in having a ftellar cavity inftead of a round one, in

its centre.

Entrochus Pyramtdalis, a name given by fome writers

to the ortho-ceratites, or tubulus marinus concameratus, a

fpecies of (hell-fifti, not known to us in its recent (late, but
veiy common in the ftones brought over from Sweden for

pavements. Klein, de Tubul. Marin, p. 7. See Tubuli
Concameratl.

Entrochus Ramifus, the name of a fofiile body, the

feveral parts of which refemble the entrochi ; but as they
are joined together in this body when perfect, they (hew
themfelves in their proper light, and a fight of them in this

ftate is (uilicient to explode the opinion advanced by fome
perfons, of the entrochi being of a vegetable nature ; or, as

they have pleafed to call them, " rock-plants." The foffil

has evidently once been a ftella-marina, or fea ftar-fifh, con-

fiding of twenty rays at the extremity of the body. The
manner of infertion of thefe has been this : the body is of a

pentagonal figure, and from this there have arifen five rays

;

thefe, at their extremity, have been divaricated, each into

two, fo as to make the number ten in the fecond progref-

lion j and each of thefe lait being again divaricated into two
at
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at its extremity ; the third ami lad progreflion is of twenty
ivt)s. All this is eafily diftinguifhable in the fofiil, when
perfeft, and feems to have been the whole figure of the ani-

mal while living. The prototype, or living animal, how-
i a i , is not found ; but this is not an accident peculiar to

this foflil, the cornua ammonis, and concha; anomix, with

many other bodies that have been once evidently (hell-fifh,

being no where at this time found in their recent iftate,

though fo very numerous in the foflile world. This re-

markable foflile ilar-tilli is the body called by fome authors,

lilium lapidium. Keppeler's Epift. ad Klein de En-
trochis.

ENTROCHORUM Radix. See Radix.
ENTROPIUM, (from v> and Tfssra, to turn,) a furgical

difcafe, in which the eyelid turns inward towards the eye,

fo as to occafiou, by the friftion and irritation of the e\ye-

lafhes, chronic ophthalmy, and various inconveniences.

See Trichiasis.
ENTRUSION, in Law. See Intrusion.
ENTRY, or Entrance, in its general fenfe, denotes

a door, gate, paffage, &c. through which to enter, or ar-

'rive within a place.

Entry, in Book-leeping. See Book-keeping.
Entry, BUI of. See Bill.

Entry, is fometimes alfo ufed to denote a duty or impoft

laid on commodities imported into a ftate, either by land or

fea.

The duties of entry, or importation, are paid according

to a tariff fettled for that purpofe. Where the duty of

entry of any commodity is not fixed by the tariff, it is paid

by eftimation, i. e. in proportion to what fome other com-
modity of nearly the fame quality and value ufes to pay.

In making entries inwards, it is ufual for merchants to in-

clude all the goods they have on board the fame (hip in one

bill, though fometimes there may happen to be upwards of

twenty feveral kinds ; and in cafe the goods are fhort en-

tered, additional or port entries are now allowed ; though
formerly the goods fo entered were forfeited. As to bills

of entry outwards, of including goods to be exported, upon
delivering them and paying the cuftoms, you will receive a

cocket, which teftifies your payment thereof, and of all

duties for fuch goods. If feveral forts of goods are ex-

ported at once, of which fome are free, and others pay cuf-

toms, the exporter muff have two cockets, and therefore

mull make two entries. Entries of goods, on which a

draw-back is allowed, muftlikewife contain the name of the

fhip in which the goods were imported, the importer's name,
and time of entry inwards. The entry being thus made,
and an oath taken, that the cuftoms for thefe goods were
paid as the law direfts ; you muft carry it to the collector

and comptroller, or their deputies ; who, after examining

their books, will grant a warrant, which mud be given to

the furveyor, fearcher, or land-waiter, that they may cer-

tify the quantity of goods ; after which the certificate muft
be brought back to the collector and comptroller, or their

deputies, and oath made, that the faid goods are really

flvpped, and not landed again in any part of Great Britain.

Se^ Debenture, Importation, and Exportation.
Entry, alfo denotes a folemn reception, or a ceremony

performed by kings, princes, ambaffadors, legates, &c.
uj on their fir ft entering a city, or their return in triumph
from fome expedition.

y, in Lniu, fignifies the taking pofleflion of lands

or ten n '-i.t :

, by the legal owner, when another perfon, who
hath nt right, hath prcvioufly taken poffellion of them. See
Pr-

ill this cafe the party entitled may make a formal, but
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peaceable entry thereon, declaring that thereby he takes

pofleflion ; which notorious aft ot ownership is equivalent

to a leodal inveftiture by the lord (fee Investiture)
;

or he may enter on any part of it in the fame county, de-

claring it to be in the name of the whole (Litt. § 417) i

but it it lies in different counties, he muft make different

entries ; for the notoriety of fuch entry or claim to the

pares or freeholders of Weftmorlaud, is not any notoriety to

the pares or freeholders of Suffex. Alfo, if there be two
difleifors, the party diffeifed muft make his entry on both ;

or if one diffeifor has conveyed the lands with livery to two
diftinft feoffees, entry muft be made on both (Co. Litt.

252.-); for as their feifin is diftinft, fo muft alfo be the aft

which divcfls that feifin. "If the claimant be detained from''

entering by menaces or bodily fear, he may make claim, as

near to the eftate as he can, with the like forms and folem-

nities ; which claim is in force for only a year and a day.

(Litt. $ 4'2.) And this claim, if it be repeated once in the

fpace of every year and day (which is called continual claim)

has the fame effeft with, and in all refpefts amounts to, a

legal entry. (Litt. § 419, 423.) Such an entry gives a
man feifin, (Co. Litt. 15.) or puts into immediate poffef-

fion him that hath right of entry on the eftate, and thereby

makes him complete owner, and capable of conveying it

from himfelf by either defcent or purchafe. This remedy
by entry takes place in three only of the five fpecies of
oufter, viz.. abatement, intrufion, and diffeiiin (Co. Litt.

237, 238.); for as in thefe the original entry of the wrong-
doer was unlawful, they may therefore be remedied by the
mere entry of him who hath right. But, upon a difcon-

tinuance or deforcement, the owner of the eftate cannot
enter, but is driven to his aftion ; for herein the original

entry being lawful, and thereby an apparent right of poffef-

fion being gained, the law will not fuffer that right to be
overthrown by the mere aft or entry of the claimant. Yet
a man may enter on his tenant by fufferance ; for fuch
tenant hath no freehold, but only a bare poffeflion ; which
may be defeated, like a tenancy at will, by the mere entry of
the owner. But if the owner thinks it more expedient to

fuppofe or admit fuch tenant to have gained a tortious free-

*hold, he is then remediable by writ of entry, ad terminum

qui prateriit. (Co. Litt. 57.) On the other hand, in cafe

of abatement, intrufion, or diffeifin, where entries are gene-

rally lawful, this right of entry may be tolled, that is, taken
away by defcent. Defcents, which take away entries (Litt.

§ 385—413-) are, when any one, feifed by any means what -

loever of the inheritance of a corporeal hereditament, dies,

whereby the fame defcends to his heir ; in this cafe, how-
ever feeble the right of the anceftor might be, the entry of
any other perfon who claims title to the freehold is taken
away ; and he cannot recover pofleflion againft the heir by
this fummary method, but is driven to his aftion to gain a
legal feifin of the eftate. In general it appears, that no man
can recover pofleflion by mere entry on lands, which an.

other hath by defcent. And this title of taking away entries

by defcent is ftill further narrowed by the ftatute 32 Hen.
VIII. c. 13. which enafts, that if any perfon diffcifes, or
turns another out of pofleflion, no defcent to the heir of the
diffeifor (hall take away the entry of him that has right to

the land, unlefs the diffeifor had peaceable poffeflion five years

next after the diffeiiin. But the ftatute extendeth not to

any feoffee or donee of the diffeifor, mediate or immediate.

(Co. Litt. 246. 256.) By the ftatute of limitations it is

cnaftcd by ftatute 21 Jac. I. c. 16, that no entry (hall be
made by any man upon land:., unlefs within 20 years after

his right fhall accrue : and by ftatute 4 and 5 Ann. c. 16,

no entry fhall be of force to fatisfy the laid flatuteof limits.

tions,
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: J a fine levied of lands, unlefs an action be

upon commented within one year after, and prolecutcd

i effect, Moreover, this remedy by entry mull. be pur-

I, according to itatute 5 Ivic. II. ft. 1. c. 8. in a peace-

able and eafy manner ; and not with force or (hong hand.

For, if one turns or keeps another out of poffeflion forcibly,

this is an injury of both a civil and criminal nature. The
eivil is remedied by immediate reftitution ; which puts the

ancient poffeffor injlatu quo ; the criminal injury, or public

wrong, by breach of the king's peace, is punilhcd by fine

to the king. Blackitoi.e's Comm. b. iii. See Forcible

Entry.

Entry, writ of, is a poffeffory remedy, which difproves

tin- title of the tenant or poffeffor, by (hewing the unlawful

means by which he entered or continues yoiTeffion. (Finch.

L. -61.) This writ is directed to the fheriff, requiring him

to " command the tenant of the land that he render (in

Latin, precipe quod reddat) to the demandant the land in

queftion, which he claims to be his right and inheritance ;

and into which, as he faith, the faid tenant had not entry

but by (or after) a diffeilin, intrulion, or the like, made to

the faid demandant, within the time limited by law for fuch

actions ; or that upon refufal he do appear in court on fuch

a day, to fhew wherefore he hath not done it. This is the

original procefs, the precipe, upon which all the reft of the

fuit is grounded ; wherein it appears, that the tenant is

required, either to deliver feiftn of the lands, or to (hew

caufe why he will not. This caufje may be either a denial

of the faft, of having entered by or under fuch means as are

fiKTgefted, or a justification of his entry by reafon of title in

himfelf, or in thofe under whom he makes claim ; where-

upon the poffeflion of the land is awarded to him who pro-

duces the cleared right to poffefs it.

Writs of entry are of divers kinds, diftinguifhed into

four degrees, according to which the writs are varied. The

f.rjl degree is a writ of entryfur difleifin, that lieth for the

difleifee againft a difleifor, upon a difleifin done by himfelf

;

#d this is called a writ of entry in the nature of an affife.

,\7 degree, by fome reckoned the firft, is a writ of

entry/vr difleifin in leper and lies agair.it the heir by defcent,

who is faid to be in the per, as he comes in by his anceftor

;

and fo it is if a difleifor make a feoffment in fee, gift in tail,

ecc. The feoffee and donee are in the per by the difleifor.

The third is a writ of entry fur difleifin in le per and cut,

where the feoffee of a difleifor maketh a feoffment over to

another ; when the difleifee (hall have this writ of entry fur

difleifin, &c, of the lands in which fuch other had no right

of entry, but by the feoffee of the difleifor, to whom the

difleifor demited the fame, who unjuitly and without judg-

ment diffeiied the demandant. (1 Inft. 238.) Thefe three

degrees thus itate the original wrong, and the title of the

tenant who claims under fuch wrong. If more than two
degrees (that is, two alienations ordelcents) were pall, there

lay no writ of entry at the common law. For, as it was

provided, for the quietnefs of men's inheritances, that no

one, even though he had the true right of poffeflion,

fliould enter upon him who had the apparent right by de-

fcent or otherwife, but he was driven to his writ of entry

to gain poffeflion ; fo, after more than two delcents or con-

veyances were paffed, the demandant, even though he had

the right both of poffeflion and property, was not allowed

this poffeffory action, but was driven to his writ of right, a

long and final remedy, to punifh his neglect in not fooner

putting in his claim, while the degrees fubfilted, and for the

sliding of fuits, and quieting of all controverfies. (2 Inft.

153.) Cut by the ftatute of Marlbridge, 52 Hen. III.

c. 30, it was provided, that when the number of alienations

or defcent s exceeded the ufual degree?, a new writ mould

be allowed without any mention of degrees at all. Ac-
ingly a new writ, or a fourth, has been framed, c

a writ of entry in the pifl, which only alleges the injur

the wrong-iVt ;-, without deducing all the intermediate title

from him to the tenant; ftating it in this manner; that

the tenant had not entry unlefs after, or fubfequent to,

the ouftei the original difpofleflbl ;

rightly concluding, that if the original title was wron

all claims derived from thence mult participate of the

wrong. Upon the latter of thefe writs it is (the writ of

entry fur difleifin in the prfi) that the form of our common
recoveries of landed eftates is ufually grounded. See Fin i

and Recovery.
This remedial inftrument of writ of entry is applica-

ble to all the cafes of ouller (fee Ouster), except that of

difcontinuancc by tenant in tail, and fome peculiai fpeciea

of deforcements. Such is that of deforcement of dower,

by not affigning any dower to the widow within the time

limited by law ; for which (he has her remedy by writ of

dower, wide nihil habet. (F. N. 13. 147.) See Dow
But in general the writ of entry is the univcrfal remedy to

recover poffeflion, when wrongfully withheld from the

owner. It would, therefore, be endlefs to recount all the

feveral divilions of writs of entry, which the different circum-

ftances of the refpective demandants may require, and which

are furnifhed by the laws of England. (See Bracton, 1. 4.

tr. 7. c. 6.
5 4. Britton, c. 1 14. fol. 264.) Of thefe t a

molt ufual were, I. The writ of entry fur difleifin, and of

intrulion (F. N. B. 191. 203.), which are brought to re-

medy either of the fpecies of oufter. 2. The writs of dun

fuit infra etatem, and dum fuit not mis (Ibid. it.:.

202.) which lie for a perlon of full age, or one who hath

recovered his underltanding, after having, (when under age

or infane,) aliened his lauds; or for the heirs of fuch

alienor. 3. The writs of mi in vita, and eui ante divoriiuin

(Ibid. 193. 204.) for a woman, when a widow or divorced,

whofe hufband during the coverture hath aliened her eftate.

4. The writ adeommunem legem (Ibid. 207.) for the reverfion,

after the alienation and death of the particular tenant for life,

5. The writs in cafu provifo, and in confimili cafu, (Ibid. 205,

206.) which la\ not ad communem legem, but are given

by flat. Gloc. 6 Fdw. I. c. 7. and Weftra. 2. 13 Edw. I.

c. 24, for the reverfioner after the alienation, but during the

life of the tenant in dower or other tenant for life. 6. The
writ ad terminum qui pr.iteriit (Ibid. 2ri.) for the rever-

fioner, when the poffeflion is withheld by the leffee or a

itraiiger, after the determination of a leafe for years.

7. The writ eaufa matrimonii preelocuti (Ibid. 205.) for a

woman who givcth land to a man in fee or for life, to the

intent that he may marry her, and he doth not : and the

like in cafe of other deforcements. Thefe writs are plainly

and clearly chalked out in that moft ancient and high,

nerable collection of legal forms, the " regiftrum omnium
brevium," or regifter of fuch writs as are fueable out of

the king's courts, upon which Fitzherbert's " IS'atura

Brevium" is a comment.
In the times of our Saxon anceftors, the right of poffef-

fion ieems only to have been recoverable by writ of entry

(Gilb. Ten. 42.); which was then ufually brought in the

county-court. The proceedings in thefe actions were not

then fo tedious, when the courts were held, and procefe

iffued from and was returnable therein at the end of every

three weeks, as they became after the conqueft, when all

caufes were drawn into the king's courts, and procefs iffued

only from term to term, which was found exceedingly dila-

tory, being at leait four times as flow as the ether. Hence
a new
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n dew remedy wis invented, in many cafes, to do juftice to

the people and to determine the poffefliou in tlio proper

counties, ami yet by the king':, judges. This was the re-

medy by qffi/e, which fee. Blacklt. Comm. b. iii. For
other particulars on the fubjedt of this article, fee Jacob's

Law DicL by Tomlins.

Entry IJlant!, in Geography, one of the Magdalen
iflanda in the gulf of St. Lawrence. N. lat. 46 ' 18'.

W. long. 6l
J 20'.—Alfo, an iflaid in the Pacific ocean,

about nine leagues N. from Cape Tierawite and under

the fame ihore, which may be diftin&ly feen from Queen
Charlotte's Sound, at the dillauce of about fix or feven

leagues. The name was given to it by lieutenant Cook,
who paffed it in January 1770.

ENTYPOSIS, from svWoa, I male an imprefion, in y!na-

tomv, the articulation of the flioulder with the arm.

ENTZERSTORFF, in Geography, a town of Ger-

many, in the archduchy of Auftria ; fix miles S. of Laab.

—

Alfo, a town of Germany, near the conflux of the rivers

Reltinpach and Rcifenpach ; 10 miles W.N.W. of Brack.

Entzerstorff in Logtnlhai, a town of Germany, in

the archduchy of Auftria ; two miles S.E. of Corn Neu-
burg.

Entzerstorff or Statl-Entxerjlorff', a caftellated town
of Germany, in the archduchy of Auftria, on the north

fide of the Danube, belonging to the bifhop of Freyfingen;

24 miles W. of Prefburg and nine E. of Vienna.

ENVERMEU, a fmall town of France, in the depart-

ment of the Lower Seine, chief place of a canton in the

diftricl of Dieppe, with a population of 896 individuals.

The canton contains 40 communes and 13,402 inhabitants,

on a territorial extent of 265 kiliometres.

ENVELOPE, in Fortification, denotes a mount of earth

fometimes raifed in the ditch of a place, and fometimes be-

yond it, being either in form of a fimple parapet, or of a

fmall rampart bordered with a parapet.

Thcfe envelopes are made where weak places are only to

be covered with fingle lines, without advancing towards

the field, which cannot be done but by works which re-

quire a great deal of room: fuch as horn-works, half-moons,

&c. Envelopes are fometimes called fillons contregards,

conferve, lunettes, &c.

ENVIRON, among Military Men, relates to that com-

plete inveftment of a town, or fortrefs, which utterly pre-

cludes the acquilition of fupplies, or of reinforcements, and,

in a general fenfe, may be faid to be the bafis of a blockade.

When we fay that a place is environed, we arc not indifcri-

minately to conclude, that any circumvallation has taken

p'ace ; but, that the country round is fo completely pof-

fefled by the enemy, as to render any attempt to afford fuc-

cour to the inhabitants unavailing. Thus, if there be fe-

veral pafies leading to a town fituated in a valley, furrounded

by mountains inacceflible, or impaffable in every part, ex-

cept at thofe paffes ; or if a town ftands on a penitrfula, of

which the ifthmus is cut off by the enemy, who likewife

poffefs the navigation of the circumferent waters, inch

towns are, to all intents and pnrpofes, environed; and, if the

blockade be duly fupported, mull in time furrendcr merely

from a want of fupplies.

If, however, the enemy fhould not be ftrong enough to

keep the inhabitants within clofe bounds, or if, notwith-

ftanding the whole of the adjacent country may be under

his controul, fupplies may be attainable from the exterior,

whether by connivance among the peafantry, or by the

Operations of entcrprifing partizans, then the place cannot

be faid to be environed. When we confuler the many
chances arifing in favour of fuch garrifons as make a good
Vol. XIII.
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defence, ii Ihould appear to be the bell policy, as well ns
the mofl honourable conduct, to hold out to the very ut-
molt, and never to furrendcr except under the laft extremity]
As to being environed, or blockaded, it is fometimes a very
important advantage gained by the defending power, be-
caule it mull prove a complete diverfion, by caufing a very
large force to be occupied in (hutting up a comparative
hand-full.

It, however, very rarely happens, that towns are, pro-
perly fpeaking, environed : the old fylleni of circumvalla.
tion is now obfolete, except in very confined cafes, and
where there is no army in the field capable of railing the
fiege. We have, indeed, a recent inftancc of a large city,
namely, Saragoffa, having been environed ; but it was under
moll peculiar circumfUnces ; for the place fell rather from
a want of an adequate force to cope internally with the af-

failants, though, on the other hand, the want of fupplies
was feverely felt. If any thing could ftrengthen the recom-
mendation we have jull given, of continuing a defence to
the laft moment, furely the noble example fnewn by that
loyal and illullrious, but moil unfortunate city, mud ferve
as a ftimulus, and prompt every perfon in charge of a be-
fieged fortrefs, or town, to defpife the efforts of the environ-
ing army, and to fell every inch of ground at the highefl
price that valour can impofe en a fuperior force.

Thofe who undertake a blockade, by completely environ-
ing a town, &c. have a mod arduous talk to perforin. They
have not only to oppol'c the fallies of the garrifon, but to
keep a very fharp look-out again ft exterior attacks, which
may often be fo effectually made, by an enterpriiing parti-
zan, as to coerce a very numerous army to cotiliderable re-

taxation, fuch, indeed, as mud prove favourable to the de-
fenders. When we confider thefe circumilances, we fhall

be lefs furprifed at the great loffes fuftained by befiegers,

who, as well as the befieged, fnffer under all the difadvan-
tages attendant upon fixed camps ; whereby not unfre-
quently the mod deftruftive difeafes are engendered.
ENVTRONNE', in the French Heraldry, is when a lion

or other figure is environed, or encompafted round with other
things. Environne with fo many bezants, &c. in orle.

ENULA, in Botany. See Inula.
ENULION, from a and&*o», the^Kwu, a word ufed by

fome medical writers for the flefh of the gums.
ENUMERATION, the aft of enumerating, or count-

ing. At the time of our Saviour's birth, Auguftus Cxfar
had commanded an enumeration to be made of all the
world, or rather of all the people under his empire : though
feveral able authors are of opinion, that the cenfus, tax,

or enumeration mentioned by St. Luke, did not extend to
the whole empire, but only to the people of Judaja. See
Peri-zonius de Ccnfu Judaico, and lierger dc Viis Mih-
taribus.

At Rome, it was an ufual thing to have an enumeration
made of all the families : the lirll of thefe was under Servius

Tullius, when the men amounted to eighty thoufand. Pom-
pey and Craffus made another, when they reached to four

hundred thoufand. That of Ca-far did not exceed one
hundred thoufand ; fo that the civil wars 11111ft have dellroyed

three hundred thoufand Roman citizens. Under Auguftus,
in the year 725, the Roman citizens throughout the empire-

were numbered at four millions iixty-three thoufand. In the

year of Rome 746, the citizens, b'-ing numbered again, were
found four millions two hundred and thirty-three thoufand.

In the year 766", being the lall year of Auguftus's reign,

that prince, together with Tiberius, made another enumera-
tion of the citizens of Rome, when they were found four

millions one hundred and thirty-fcven thoufand peffons.

O o Claudius
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Claudius made a new computation in the year of Chriit 4^,
when, as Tacitus relates it, the Roman citizens throughout
the whole empire amounted to fix millions nine hundred and
fixty-four thoufand ; though others reprelei.t the number as

confiderably greater. A very rare, yet indifputable medal
of Claudius, never yet made public, expreSSes the preeile

number in this lill made by Claudius, which was called

oltenfio, to be (even millions of people fit to bear arms,

befide all the foldicrson foot in the armies, which amounted
to fifty legions, fifty-Seven cohorts, and fixty Soldiers. After
this enumeration, we find no more till that of VeSpaf.an,

which was the lalt.

Enumeration, in Rhetoric, denotcsa part of the perora-

tion, wherein the orator, collecting the icattered heads of

what has been delivered throughout the whole, makes a

brief and artful rehearfal or recapitulation thereof. See

Recapitulation.
Enumeration is alfo a rhetorical figure: for which

fee Aparithmesis.
Enumeration of the parts, amounts to the fame with

what we more ufually call distribution. In this part of

rhetoric, the orator acquaints his hearers with the feveral

parts of his difcourfe, upon which he defigns to treat. See

Distribution and Partition.
ENUNCIATION, a fimple expreffion or declaration of

a thing, in terms either of affirmation or denial.

The fchoolmen ufually diltingulfh three operations of the

underilanding ; apprehenfion, enunciation, and reafoning.

Enunciation, among Logicians, denotes the fame as

proposition.

Enunciation, which, without \iolation of etymology,

might be applied to fignify the whole act of fpeech or deli-

very of language, is, in conformity with the theory and fyf-

tem laid down under the article Elocution, confined to

the utterance and combination of the elements, and the con-

fequent pronunciation of Syllables, words, &c. as contradif-

tinguiihed from the tones, and tuning of the voice, and all

that belongs to the melody of fpeech.

The perfection of enunciation confifts in the following par-

ticulars ; 1 . Dijlinclnefs, or the clear and perfect formation

of the reSpective elements by right motions and pofitions

of the organs of the mouth, accompanied by proper degrees

of energy and impulfe to imprefs thofe elemetits fully and
contradiitinctiy on the ear. 2. Articulation, or the act of

combining and linking together of the reSpective elements,

fo as to form them into intelligible Syllables and words,

capable of being again combined into claufes and Sentences

for the proper conveyance of our ideas, thoughts, and deter-

mination. 3. Implication, or the combination and apparent

union of words in oral utterance, which are graphically

Separated ; and by which, without injury to the intelligi-

ble diflin£tneSs of the refpeclive words, all differences

of auditory impreffions are removed between monoSyllabic

and polyfyllabic composition in language.

The faults immediately oppoSed to diftinctneSs are,

I. Mumbling, or an indolence or want of precision in the ac-

tion of the lips, affecting, of courie, principally the labial

founds, but impeding, to a certain degree, the clear progrefs

of the Specific impulies given to other elements, by the interior

organs of the mouth. 2. Thicinefs, or indolence and imper-
fection in the action of the tongue, and affecting, more or
lcfs, the whole or part of the lingual founds. 3. Drawling,
which refults from indolence or inaptitude of the whole or-

gans of fpeech, vocal as well as enunciative. Thefe are defects

of lethargy, or deficiency of organic action. ThoSe that

follow are of another defcription. 4. Mouthing, a pompous
but dull Species of iudiftinctnefs, wluch refults from affectedly
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purring up the mouth, and consequent dravring the cheek*
too cloSe upon, or even between the teeth, during the act of
Speaking : it is one of the unfuccefsful theatrical means of
aiming at Sublimity and pathos. 5. Cluttering, a fpecies of
St. Vitus's k\:x<.c^ oS the organs ; hurrying them with too

much rapidity and indecifion from one elementary pofition

to another, before the reSpeftive elements are completely
form«d, or have had time to make their reSpective im;

fions diftinctly on the ear. This laft is one of the fruitful

fources of impediment of fpeech.

The faults oppofed to articulation and implication are,

a fau-ul-ter-r-ring he-c-Ji-i-ta-a-ti-:n, a p'il.fj,t'tve 'tn,tir,

rip/ion, (Such as is almoft univerSally obkrvable in the
early reading of fchool boys, and which fome people in

their reading never get rid of as long as they live, ) and a pe-

dan-tic foi-ma-li-tv', fneh as was ridiculed in a gentleman,

who, aSking his friend if he came to town in his cha-ri-ot, was
atiSwered, no. fir, I came in my cc-ach. But the contradif-

tion, and even opposition, thus marked between diiiii.ctr.efs

and articulation, though fo indifpenfible to the intelligible

treatment of the Subject of elocutionary fcience and instruc-

tion, is So little authorized by thoSe who have hitherto

treated upon thefe Subjects, that the writer of this article

deems it neceffary conttovcrSially to refer to thofe authori-

ties, and to State the objections to the cuftomary and con-

fufed phraSeology which they have Sanctioned. Among
thefe, lome have defined the term articulation as if it era-

braced the whole art and practice of enunciative utterance,

as the ingenious, and generally fpeaking, profound and ac-

curate Mr. Gough,—" Articulation," fays he, " is the art

of modifying the founds of the larynx by the affiftance of
the cavity of the mouth, the tongue, teeth, and lips."

(Manch. Mem. vol. v. pt. ii. p. 645.) But much more fre-

quently it is ufed as a pure fynonym with dijlindnefs.

(Mr. Sheridan, in his lectures, confounds it not only with
diftinctnefs but with enunciation generally, and even with

idiomatic pronunciation, Lett. ii. p. 21. 8vo. edit.) But,
not to infift particularly upon the important axiom, that

the very admiffion of Synonyms is iiiconliftent with the

progrefs and communication of Scientific truth, if fuch were
the uSe to which the term articulation were to be applied,

why did the Engliih grammarian go to the Greek language
and to the Science of anatomy to borrow a name for an idea

which he had already a good and familiar Englifh word fully

and completely to convey r How came he to apply that word
fo fuperfluoufiy borrowed in a SenSe diametrically oppofite

to tiiat which it bears in the fcience from which it is taken ?

For articulation in anatomy Signifies the jundure of bones,

or t^iat flexible combination of joints or elementary portions

into a limb, or of limbs into a body, by which the unity of
the whole is conftituted, without injury to the individuality

of the parts. And laftly, how came he to look out for a
Supernumerary name to one idea, while another idea equally

indiSpenfible to his Science (for the combination of elements

is as neceffary to fpeech as their formation) without any
fejsarate or fpecific designation ? Without going further,

therefore, into critical difquifition, we may venture to lav

down, as one of the canons of elocution and grammatical
nomenclature, the foDowing definition.—Articulation (as

one of the eSTential properties of human enunciation, is the
jointing or linking together of the refpective elements, and
Syllables, and words (the portions, limbs, and members of
Sentences) as the bones themfelves, (the portions, limbs,

and members of the anatomical frame) are linked or jointed

together, by an analogous articulation in animal economy.
Implication will then remain to be considered merely as that

part of articulation, which relates Separately to the articula-

tion
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tion of fepMNttt graphic words in the act of oral delivery,

and canfequently as .indicating rather a grammatical dif-

tinftiaoi than a dillinCl fpecies or modification of organic

action : for in well delivered fpeeeh (it. is contended, by the

authority io frequently referred to in the different articles

relative to elocution) the ear, unalfilled by the memory of

the eye, knows of no fuch thing as a divilion or diilribution

pf fpeeeh into iuch iepnrablc portions as iirgraphie compoli-

tion are denominated words. The proceu of enunciation

and implication coniiils in a delicate precifion of the motion
of the organs, without cefiation of found, from one elemen-

tary polition to another, by which the termination of the

perfect found is glided more or lefs intimately into the fuc-

cee4ing element or commencement of the enfuing f) liable.

Thus literal founds, intimately glided into each other, are ar-

ticulated into fyllables ; as, a and long / into ail. Syllabic

•founds, intimately glided into each other, are articulated into

words; as, all and ways into always. The terminations

of words (as they are called in conformity with graphic dif-

tinclions) glided into the initial founds of fucceedirrg

words, are implicated into claufes, or parts of claufes ; as

the man, a {hip, an apple,

Harry to Harry might, and horfe to horfc, &c.
A good enunciation, then, coniiils in that clear and accu-

rate delivery of verbal language, by which the requitite

qualities of dillmctnefs and articulation are combined and
modified ; and the due proportions and alterations of found

and interruptions, conftituting the ipeciiic relations of let-

ters, fyllables, members, claufea,and feniences, are preferved

in difcourfe or reading.

ENUNCIATIVE Organs, thofe portions and mem-
bers of the human mouth, by the motions, politions, and
contact of which, fpecific character is fuperadded to the ori-

final impulies of voice, fo as to render them communicable
gns of diftinCt ideas. See Organs of Speech.

ENVOICE. See Invoice.
ENVOY, a public miniiler fent by one fovereign prince

or independent Hate to another to negociate fome affair,

or to watch over the interefts of that flate or prince in ge-

neral, and furnifhed with the credentials of an envoy.

Like embaffadors, envoys may be either ordinary, who
refide permanently at the court of a foreign prince, or extra-

ordinary, who are difpatched for one particular purpofe,

and retire when their million is accompliihed. Envoys hold

the fecond rank among public minifters fent to foreign

courts : but they are alike under the fpecial protection of

the law of nations, and enjoy all the privileges and immu-
sities of embaffadors, except thofe relating to the ceremony
of their reception, public entry, and folcmnity of their

audiences. Sec Embassador.
The quality of envoy extraordinary, Wicquefort

obferves, is very modern ; more modern than that of rcfi-

dent : the minifters invellcd therewith, at firlt, took on

them moll of the airs of embaffadors ; but they have iince

been taught otherwifc.

In the year 1639, the court of France made a declara-

tion, that the ceremonies of conducting envoys extraordi-

nary to their audience in the king and queen's coaches,

with divers others, fhould no longer be practifed to envoys.

S, Julliniani, the iirft envoy extraordinary from Venice,

after that regulation, offered to cover in fpeaking to the

king, but it was refufed him ; and the king of France him-

fclf declared, that he did not expect hi3 envoy extraordi-

nary at the court of Vienna fhould be regarded any other-

wife than as an ordinary refident. Since this time, thofe two

kinds of minifters have been treated alike. Wicquefort.

f. N Y
F.NURE, in L ;w, figmfies to take place, or be avail.

and is as much as to have effect. Thus for iuflance,

a releafe made to tenant for life mall enure, and be of furce
and effect to him in the reverfion.

ENURESIS, in Mcdiar.e, from It and outwit, mlnrendi
affus, the nofological term for incontinence of the urine.

See Urine, incontinence of.

ENV Y, in Ethics, is defined by Mr. Locke to be an
uneafinefs of mind, occafioned by the confideration of a

good we difcover in poffellion of another perfon, whom we
deem lels worthy of it than ourfelves. It is a compofition
of forrow and hatred, and Hands in direct oppofition to con-
gratulation. Otherwife, envy entertains a degree of forrow
that the good contemplated fhould efcape ourfelves, and of
anger that it fhould fall to the (hare of another. Or, it is

that fpecies ot malevolence which is infpired by the conjoin-

ed influence of pride, forrow, and anger. It differs from
emulation (which fee), or a difquiet, occafioned by the fe-

licity of another, not becaufe he enjoys it, but becaufe we
defire the like for ourfelves ; as it occalions an uncalinefs

not merely from the want of the felicity polfelTed by an-

other, but becaufe he enjoys it. Envy, in its nature and
effects, is the bafeil, moll mifchievous, and molt torment-
ing of all paffians. Ariftotle (De Rhetor. 1. ii. c. 12.)
obferves, that this paffion moll ufually affects perfons who
were once upon a level with thofe they envy. The method
prefcribed by Cicero (De Orat. 1. ii. c. 52.) for leffening or
removing the influence of this paffion is to (hew thi.t the
things which occafioned it, have not happened to the en-
vied pcifon undefervedly ; but are the juil rewards of his in-

duftry or virtue ; that he does not fo much convert them to
his own profit or pleafure, as to the benefit of others : and
that the fame pains and difficulties are ncceffary to preferve
them, with which they were at firft acquired.

Envy, in Mythology, is reprefeuted by the Greek and
Roman poets as an infernal divinity, with fquinting eyes,

lean body, pale countenance, difturbed air, head encom-
paffed with ferpents, &c.
ENU RNY, is the herald's term for the bordure of a coat

of arms being charged with any kind of beads.

ENXYLON, of a and £v\«v, wood, a name ufed by
the Greek authors for a fpecies of worm or maggot, hatchr
ed from the egg of a beetle, and having its habitation in

wood ; which, in this flate, it erodes and burrows into, in

various directions. The old Greeks called it alfo dex and
thiips, and ufed the pieces of wood eroded by it in remark,
able figures, as fcals. See Thrips.
ENY, Saint, in Geography^ fmall town of France, in

the department of La Manche ; 9 miles S. W. of Ca.
rentan.

ENYDRA, in Botany, (e«^p<x-, K-ving in the water,) a
Syngeneiious genus of Loureiro's Fl. Cochinch. 510,
which appears to belong to the 4th fection of Juffieu's

Corymiiferx, and to the order Polygamia-fgregata of Lin-
nsus. The character is, Common Calyx of four leaves

;

partial of one leaf, rolled up into a tube, fmgle-flowered.

Corollets all tubular ; thofe of the radius three-cleft. Re-
ceptacle naked, Down none. The fpecies is YL.jluduans,

a native of the marihcs of Cochinchina, with oppofite, fer-

rated, rather haftate leaves, and a white terminal flowen
We know not whether it be reducible to any prcvioufly-de.

feribed genus.

ENYSTRON, of it and Js-ipo;, poflerior, a word ufed by
Ariftotle for the fecond ventricle in ruminating quadrupedt,
in which the food ii elaborated and concocted.

ENZ, in Geography, a river of Germany, which rife*

about 10 miles W. of Altenftadt, in the «irsle of Swabia,

O o 2" pad'rs
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paffes by Wildbnd, Neuenbnrg, Pfortzhe'm, 8cc, and
joins t tic Neckav at Bcfftgheim, in the duchy of Wurtem-
berg.

_

ENZF.LLI. See Einzsllee.
ENZIG, a lake of Germany, in tii? circle of Upper

Sa' oi.y. and new mark of Brandenburg ; n miles W.S.W.
or Dramberg.
ENZINAS, Francis, in Biography, was born at Bur-

gos, in Spain, about tfic year 1515. In Morcri and other

works he is known by the name of Dryander, which is a

Greek translation of his family name. He was educated in

Germany, and became a zealous difciple of Mclanclhon,

who thought very highly of his talents, and wrote a letter

in his favour to archbifhop Cranmer in the year 154.8. He
publilhed a Spanim tianflation of the New TeStament,
which he dedicated to the emperor Charles V. ; and which
drew down upon him the vengeance of the higher powers,

and he fr.ffered an imprilonment of 15 months duration.

He efcaped in the year 154^1 and went to Calvin, who re-

fided at Geneva. He piiblifhed " A hiftory of the State of
the Low Countries, and of the Religion of Spain," which is

very rare, and forms a part of the "Proteftant Martyrology,"
printed in Germany.

Enzinas, John, brother of the former, refided a confi-

derable time at Rome, and became a convert to the pro-

teftant religion, and was fetting out for Germany to join

bis brother John, when fome expreffions which he dropped,

relative to the corruptions and diforders of the church, oc-

casioned his being accufed of herefy, and thrown into pri-

fon. The terrors of a dungeon, and the profpect. of a cruel

death, did not daunt his noble foul, but when brought be-

fore the pope and cardinals to be examined, he refufed to

retract, what he had faid, and boldly avowed and juftified

his opinions, for which he was condemned to be burnt alivej

a fentence which was put into execution at Rome in the

year 1 545. Moreri, under the word Dryander.
ENZOWAN, in Geography, a town of Bohemia, in

tbe circle of Leitmeritz ; four miles E. of Leitmeritz.

drink, and in a contell of this kind his antagonift fell dead

oo the floor. He wrote many books, a lilt of which is

given ' y Moreri : his poems and epillles have been fre-

quently
; ublifhed. Moreri.

EODANDA, in Ancient Geography, a defert ifland,

Situated E. of Arabia Felix.

EOLIAN, in Ancient Mufic. The Eolian tone or mode
was one of the m:an or principal modes of the Greek mulic,

and its fundamental found was immediately above the

Phrygian.

The Eolian mode was grave, according to Lafus. " I

fing (fays he) Ceres and her daughter Melibrea, the fpoufe

of Piuto, upon the Eolian mode, full of gravity."

The name of Eolian, given to this mode, is not derived

from the Eolian ifles, but from Eolia, a country of Afia
Minor, where it was fitft ufed.

EOLIC, or rather JEolic. See jEolic.

EOLIPILE. See jEolipile.

EOLUS, and Eolus'j harp. See jEolus.
EON, or jEon. SeejEoN.
Eon, a word ufed by fome anatomical writers to exprefs

the whole ambit or compafs of the eye.

Eon, de l'Etoile, in Biography, a French fanatic, who,
from the refemblance of his name to the word eum, applied

to himfelf this paffage, "per Eum qui venturuseft judicare

vivos et niortuos," and was fatisfied that he was the per-

fon alluded to, viz. the fon of God. This doftrine he
taught with much fervour, and fucceeded, like other en-

thufiafts, in making many converts, who gave him the ho-

mage due to one on whom their future deitiny depended.

At Rheims he drew down the notice of the clergy, who
caufed him to be apprehended, and after an examination

he was committed to prifon, where he languished a few
days, and miferably died. Many of his adherents perfifting

in the fame follies which had characterized their mailer,,

were apprehended, and, refufing to abjure their errors,

were delivered over to the fecular power, and were burnt
alive in the neighbourhood of Rheims. Such was the per-

EO, Eu, or Miranda, a river of Spain, which rifes in fecuting fpirit of the priefts who never fail to abufe the-

the mountains of Afturias, Separates the province of Aftu
rias from Galicia, and runs into the Atlantic, a little to the
north of Rivadeo.

EOA, in Ancient Geography, a town of Africa Propria,

according to Ptolemy ; called Oea by Mela.

EOBANUS, Helius, in Biography, an eminent Latin
poet, was born, in 1488, on the confines of Heffe; hence he
obtained the name of Heffus. His parents were fo poor,

that it has been faid he was born in the open air under the
Shade of a wide Spreading tree ; but his education was not

negle&ed. He was taught Latin at a fmall fchool, and
purfued his more advanced ftudies at the univerfity of Er-
furt, where he afterwards taught the belles lettres till the

year 1526, when Philip Melanfthon procured him an invi-

tation from the city of Nuremberg. Here he taught for

feven years and then returned to Erfurt, where his reputa-

tion was fo high and fo firmly eftablifhed, that he is faid to

have had 1500 fcholars at a time. His^ame produced him
but very trifling emoluments, and he was often labouring

under the greatest poverty. He at length obtained through
the interett of Philip, landgrave of Heffe, a good Situation

power enti ufted to them, and who would, in this instance,,

have been better employed in instructing their own flocks,

than in murdering thefe deluded fanatics. Moreri.

EOOA. See Ba-oo-wee.
EORDjEA, in Ancient Geography, a country of Mace-

donia, in Mygdonia.
EORIA, in Mythology, a feaft celebrated by the Athe-

nians in honour of Erigonus, who, by way of punifliment,

for their not avenging the death ©f his father Icarus, en-

gaged the gods to inflift the curfe on their daughters, that

they Should love men who never returned their paifion. The
feaft was inftituted by the order of Apollo.

EOSTRE, a Saxon goddefs, to whom they Sacrificed in

the month of April, called the month of Eoftra; and thence
the name Ealter, which the Saxons retained after their con-
version to Chriilianity, applying it to the feftival celebrated

in commemoration of our Saviour's reSurredtion. Bed. de
Rat. Temp. cap. 13.

EPACRIA, in Ancient Geography, a town of Greece, in

Attica.

EPACRIS, in Botany, from m, upon, and axji?, the
at the univerfity of Marpurg, where he died on the 5th of Jummit of a mountain, alluding to the native Situation of fe-

0£tober 1540. Camerarius, who wrote his life, praifes his veral of the fpecies. Mountain-blofTom. Forft. Gen. t. io.
good qualities, his application to labour, and his talent at Linn. Suppl. 19. Schreb. 113. Willd. Sp. PI. v. 1. 834.
poetry. He was a man of great "good nature, Sincere in Mart. Mill. Did. v. 2. Gaertn. t. 94. Clafs and order,
his attachments, and averfe from contention. He took Pentandria Monogynia. Nat. Ord. Eric*, Juff.

credit to himSelf for being a hard drinker, and would chal- Gen. Ch. Cal. Perianth of Several imbricated, ovate,
lenge any man as to the quantity of lkjuor which he would acute leaves ; the five innermost longeft and equal. Cor.
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of one petal, funncl-fhaped ; tube dilated upwards; limb in

five equal, ovate, fpreading fegments. Neftary of five

©bov.ite blunt Icales, clolely furrounding the bafe of the

germen. Statu. Filaments five, equal, very fhort, inferted

into the fumtnit of the tube of the corolla ; anthers incum-
bent, roundifh oblong, of two cells and two lobes, burfting

longitudinally, deftitute of any appendage. Pijl. Germen
fuperior, roundifh, with five furrows ; ftyle cylindrical,

rather fhorter than the tube j ftigma capitate. Peru. Cap-
fule round'fh, lomewhat depreffed, with tire furrows, of
five valves and live cells, the partitions from the centres of
the valves. Seeds numerous, minute, angular, affixed to the

central column.

Eff. Ch. Calyx imbricated. Corolla tubular. Stamens
inferted into its orifice. Scales five, at the bafe of the ger-

men. Caplule fuperior, of five cells and five valves, with
partitions from their middle. Seeds numerous, chaffy.

The numerous fpecies of this elegant genus, but few of
which have, as yet, found their way into botanical books,

are all natives of New Holland or New Zealand. They
bear a general refemblance to the vaft Cape genus Erica,

with which botanitts have affociated them in natural order,

not without fome uncertainty. Willdenow enumerates but
four fpecies, of which the finefl is E. grandiflora, Sm, Exot.
Bot. v. l. 75. t. 39. Curt. Mag. t. 982. (E. longiflora

;

Cavan. Ic. v. 4. 25. t. 344.) " Leaves heart-lhaped, pun-
gent, recurved, on footftalks. Flowers pendulous." Native of

dry landy places in New -South Wales, flowering in October.

Its chief beauty confifts in its copious long pendulous

flowers, with a crimfon tube and white border.

To thefe are now added, E. obtufifolia, Sm. Exot. Bot.

v. I. 77. t. 40. " Leaves elliptic-lanceolate, very obtufe,

and pointlefs, on fhort footftalks. Flowers drooping toward

one fide." Grows in a fandy foil near Port Jackfon, New
South Wales, blofToming in October. The flowers are

Cream-coloured, with abrownifh calyx.

E. pukhclla, Cavan. Ic. t. 345. Curt Mag. t. 1170.

Branches clothed with rufly down. Leaves heart- fhaped,

recurved, pungent. Flowers axillary, crowded. Native of

Port Jackfon. Flowers white, fweet-fcented.

E. pungens, Cavan. Ic. t. 346. Branches fmooth.

Leaves ovate, pungent. Flowers axillary, crowded. Tube
cylindrical. Common about Port Jackfon. The flowers

are copious, large, fnow-white, and very fragrant, refembling

thofe of a Phlox in fize and figure. Cavanilles' plate, a

truly miferable reprefentation of this magnificent fpecies,

milled Dr. Sims in Curt. Mag. to confound it with the laft.

We apprehend this laft writer has committed a further error

in taking the red flowered fpecies, reprefented in his t. 1199,

for a variety of the pungens. They feem to us very diftindt.

Forfter and Cavanilles confounded with the genus of

Epacris that of Styphelia, • whofe fruit is a drupa, with five

feeds.

EPACTHES, En-ax9 "-:* in Antiquity, a feftival cele-

brated in honour of Ceres, named Kybim, from crfo; i. e.

grief, in memory of her forrow, when fhe had loft her

daughter Proferpine.

EPACTS, in Chronology, the excefTes of the folar month

above the lunar fynodical month ; and of the folar year above

the lunar year of twelve fynodical months ; or of feveral

folar months above as many fynodical months ; and feveral

folar years above as many dozen of fynodical months.

Theepadts, then, are either annual or menjlrual.

Epacts, Menjlrual, are the c vceil'.H of the civil or cilen-

dar month above the lunar month.

Suppofe, e. gr it were new moon on the firft day of Ja-

nuary j fincc the lunar mouth is 29 days, 12" 44' 3"} and

the month of January contains 31 days; the rneuftrual

epadt is 1 day 11 15' 57".

Epacts, Annual, are the exceffes of the folar year above

the lunar.

Hence, as the Julian year is 365 days 6 , and the Julian

lunar year 354 days 8 48' 36', the annual epnee will be

10 days 21 11' 22"; that is, nearly 11 days. Confe-

quently, the epadf of two years is 22 days ; of three years,

33 days ; or rather three, iince 30 days make an embolil-

mic, or intercalary month.

Thus the epaft of four years is 14 days, and fo of the

reft ; and thus, every 19th year the epact becomes o ; coa-

fequently, the 20th year the epact is 1 1 again ; and fo the

cycle of epafts expires with the golden number o.- lunar

cycle of 19 years, and begins with the fame, as in the fol-

lowing table ; which is formed by the conftant additions of

II, calling off 30; fuppoiitig the lunar month to confift

of 29 and 30 days, and the civil year of 365 days, with a

biffextile every fourth year. This natural order of the

epafts is fuch as was ellablifhed by the council of Nice,

A.D. 325.

Gold.

Numb. Epafts.
Gold.
Numb. Epafts.

Gold.

Numb. Epadts.

1

2

3

4
5
6

XI
XXII
III

XIV
XXV
VI

7
8

9
10

1

1

12

XVII
XXVIII

IX
XX

I

XII

13

14

»5

16

17

18

19

XXIII
IV
XV
XXVI
VII

XVIII
XXIX

Again, as the new moons are the fame, that is, as they

fall on the fame day every 19 years, fo the difference be-

tween the lunar and folar years is the fame every 19 years.

And becaufe the faid difference is always to be added to the

lunar year, in order to adjuft or make it equal tc the folar

year ; hence the faid difference refpedtively belonging to

each year of the moon's cycle is called the " epact of the

faid year," that is, the number to be added to the faid year,

to make it equal to the folar year, the word being formed

from the Greek trot1}!, induco, intercalo.

Upon this mutual refpeft between the cycle of the moon
and the cycle of the epafts, is founded this rule for find-

ing the Julian epadt, belonging to any of the moon's cycle.

Multiply the year given ol the moon's cycle into 1 1 ; and

if the produft be lefs than 30, it is the epaft fought ; if the

product be greater than 30, divide it by 30, and the re-

mainder of the dividend is the epaft. For inftance, we
would know the epadt for the year 1712, which is the third

year of the moon's cycle. Wherefore 3 is the epadt for

1712, for 11 X 3= 33, and 33 being divided by 30, there

is left three of the dividend for the epadt. But the dif-

ference of the Julian and Gregorian years being equal to

the excels of the folar above the lunar year, or 1 1 days, it

happens that the Gregorian epadt for one year is the fame

with the Julian epadt for the preceding year.

By the help of the epadt may be found what day of any

mon'h in any year the new moon falls on, thus: to the

number of the month, from March inclufively, add the

epaft of the year given : if the fum be lefs than 30, fubtraft

it out of 30 ; if greater, fubtraft it out of 6c ; and the re-

mainder will be trie day whereon the new moon will fall.

If the new moon be fought for in the month of January

or March, then nothing is to be added to the epaft ; if for

February or April) then only one is to be added.

For



EPAMINONDAS.
bet waa taken by tie Lacedaemonians, and Pelopidas

with others attached to liberty and independence wee ex-
pelled, but Epaininondas was differed to remain, as one
whole poverty arid philofophy would prevent him from
taking any part in political concerns. When the exiles,

about lour years afterwards, regained the city, they were
joined by Epaminondas, and the Thebans regained their

liberty. Thefe two friends concurred in improving the
military difcipline of their fellow-citizens ; and Epami-
nondas in particular took pains by his counfel and example,
in promoting among them that frugality and contempt of
pleafure which lie at the foundation of all manly exertions.

By fuch conduct he gained the confidence of the Thebans,
a.)d being raifed to a high rank in the army, he was de-
puted as a delegate to Sparta for the purpoie of negocia-
ting a peace. On this occalion, when the other deputies

were overawed by Agefilaus, who guided the operations of
the Lacedaemonians, Epaminondas afTerted the dignity of
his character as the reprefentative of an independent date,
and infilled that the Thebans fhould retain the fame autho-
rity in Bceotia with that of the Spartans in Laconia. The
Spartan king was incenfed, and war was immediately de-
clared againft the Thebans. The Lacedaemonians gave or-

ders to their king Cleombrotus, to march into Bceotia at

the head of an army confiding of 10,000 foot foldiers and
1000 horfe. The army of the Thebans was made up of
only 6oco infantry and a fmall body of cavalry ; but Epa-
minondas commanded it, and under him was Pelopidas. The
two armies met at Leuclra, a fmall town of Bceotia, and
on the 8th of July, B.C. 371, a battle was fought, which
by the wifdom and valour of Epaminondas terminated in

the defeat of the Lacedaemonians, and the death of Cleombro-
tus. It afforded fingular fatisfaftion to the victorious general
that his father and mother had lived to witnefs the glorv he
now acquired. Two years after (B.C. 369) Epaminondas and
Pelopidaswere nominated Baeotarchs,orchiefs c-f the Boeotian
league. The concurrence of circumllances, mutual efleem,
friendship, and an uniformity of fentiments and views, form-
ed an indiffoluble union between thefe two great men.
With Pelopidas, the companion of his labours andi his glory,
Epaminondas entered Peloponnefus, fpreading terror and
defoliation through the ftates in alliance with Lacedaemon,
haflening the defection of others, and breaking the yoke
under which the Meffenians had groaned for centuries.
Seventy thoufand men of different nations marched under
his orders with an equal confidence, and he led them on to
Lacedaemon. Agefilaus, apprifed of his approach, was
anxious and alarmed; but fuch was his refinance, and the
delay occafioned by it, that Epaminondas thought it moll
prudent to retreat. After quitting the Spartan territories,

he rebuilt the ancient city of Meffene, and recalled its

dilperfed inhabitants from the furrounding countries, in

which they had long lived as aliens. It was the eftablifhcd

rule of the Boeotian league, that the chiefs fhould hold
their office only for a year, and then refign to their fuccef-
fors. Epaminondas and Pelopidas, however, retained then-

authority four months longer than the term prefcribed by
law. For this they were acceded, and judicially profecuted.
Pelopidas pufillanimoufly funk under the charge ; but Epa-
minondas appeared before his judges with the fame tranquil-
lity as at the head of his army, and thus addreffed them

:

" The law condemns me, 1 merit death, I only demand that
this iiucription be engraven on my tomb : the Thebans
have put Epaminondas to death, becaiife at Leuftra he
forced them to attack and vanquifh thofe Lacedemonians,
m they did not before dare to look in the face ; becaufe
ictory laved his country, and rellored liberty to Greece j

becaufe under his command the Thebans befieg ed Lacedse-

nion, which deemed herfclf too fortunate to efcape from

ruin : and becaufe he rebuilt Meffene, and furrounded it

with ftrpng walls." The people prefint appliuded this

fpeech, and the judges did not dare to condemn Epami-

nondas. In the next year Epaininondas march* <1 again into

Peloponnefus to aid the Arcadians againft the Spartans ; and

having taken fome towns and laid wade thecountn, he

marched to Corinth, which was fucceisfully defended

againft him. Upon his return, fo uncertain is popular fa-

vour, he was deprived of his command, and reduced to the con-

dition of a private citizen. Alter fome time, an army being

fent to refcue Pelopidas, who had been fci/.ed and impriioned

by the tyrant Alexander the Pheraean, Epaminondas ferwd

in it as a private foldier, and in that humble rank preferved

the army from being utterly dellroyed. His fellow.citizens

reinllated him in his command, and fent him with frefil

forces to recover his friend, whofe life was fuppofed to ue

in imminent danger. Alexander was fo intimidated that he

acquiefced in a ceffation of arms, on condition of relealiig

Pelopidas and another deputy. Thebes had now arrived at

fuch a degree of importance amomr the Grecian ftates, as

to be preferred to Sparta and Athens by the Perfians, who,
therefore, wifhed to enter into a treaty with the Thebanf.

Pelopidas concluded the treaty, though the Thcban allies

demurred againft it. Epaminondas was therefore deputed

with an army to force the Achaeans to continue the alliance ;

arid in this bufinefs he fucceeded, and a general peace foon

followed. Epaminondas wifhed to render his country as

powerful by fea as it was by land ; and with this view he

was deputed to negociate with the Rhodians, Chians, and
other maritime people. The Thebans were ftill purfuing

their ambitious defigns ; and Epaminondas marched a

powerful army into Peloponnefus : but, as a confederacy

was formed againft the Thebans, the troops of which af-

fembled at Mantinea, Epaminondas, apprehending that

Sparta would he left defencelefs, made a fudden march in

order to furprife it. But Agefilaus was ready to receive

him. Informed by a deferter of Epaminondas's march, he
returned home with extraordinary celerity, and placed his

foldiers in the mod important ftations. The Theban gene-

ral ordered feveral attacks. He had penetrated to the
forum, and made himfelf mafler of one part of the city,

when Agefilaus, then near 80 years of age, lifte-iing only

to the dictates of defpair, rufhed into the midd of danger,

and feconded by the brave Archidamus his fon, rcpulfed

the enemy and compelled them to retire. Epaminondas
w?is not molefted in his retreat ; but a viftory was become
neceffary, that the failure of his enterprife might be for-

gotten. He therefore marched fuddenly to Mantinea, ex-

pecting to find it unguarded ; but here he was difappointed.

He determined, however, to rifk a battle for the purpofe
of retrieving his honour. The army of the Lacedaemonians
and their allies confided of more than 20,000 foot and near

2000 horfe ; the army of the Theban league of 30,000 in-

fantry and about 3000 cavalry. Never did Epaininondas
dilplay greater abilities than on the prefent occafion ; d>
that the enemy, difmaved at his appearance, betook them-
felves to flight. But whild he was purfuing tkem with
great ardour, they fuddenly rallied, and poured upon him
a mower of darts. At length one of them pierced his bread
with a javelin, the point of which was left in his body.
W hen he was carried off the ground to his tent, and had
recovered his fpeech, his fird quedionwas, what was be-

come of his fhield ? when it was brought him, he kiffed it

as the inftrument of his labours and his glory. He then in-

quired concerning the event of the battle ; and being in-

formed
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formed that the Thcbans were victorious, he faid, " It is

well ; I have lived long enough j" or, as others report his

declaration, " I die unconqucivd. Advifc the Thebans
to conclude a peace." The javelin being then extracted,

he expired, 13. C. 363. Epaminondas was never married ;

and he feeme to have regarded celibacy as mod favourable

to his philofophical purfuits in private life, and to his active

fervices in a public nation. On the plain where he fell, -two

monuments were raifed to him, viz. a trophy and a tomb.
Epaminondas is represented by Cicero as one of the grenteft

men that any age or nation ever produced : and why, it is

faid, (hould we not grant this honourable distinction to the

general who perfected the art of war, who eclipfed the

glory of the moft renowned commanders, and who was
never vanquifhed but by fortune ; to tlie ftatefmau, who
gave to Thebes a iuperiority (he had never pofTefTcd, and
which (he loit immediately upon his death ; to the nego-

ciator who, in the general afiemblies and congrcfles of

Greece, always maintained a fuperiority over the other

Grecian deputies, and found means to retain in the alliance

of Thebes, his country, even the ftstes who were jealous

of the growth of this new power ; to the man who equalled

in eloquence the greater part of the Athenian orators, was
no lefs devoted to his country than Leonidas, and perhaps

more juft even than Ariltides? Travels of Anacharfis,

vol. ii. Corn. Nep. Vit. E'pam. Plutarch Vit. Pelop. &
Agefil. Univ. Hift. vol. v. and vi.

EPANALEPSIS, Exm.^;.;, called alfo Epanadiplofu,

in Rhetoric, the repetition of the fame word in the beginning

of one fentence, and at the end of another. Thus Virgil,

** Ambo florentes setatibus, Arcades ambo."

Such alfo is the expreflion of Plautus (Aaipa. Aft ii.

Sc. 2. v. 21.) : " Virtue contains all things : he wants no

good thing who has virtue." The figure is the fame,

though th» principle is lefs honeft, which occaftons the ad-

vice given by the writer in Horace, ( Epift. i. 1 . 65. ) " Get
money, if you can, honeftly ; but, however, get money."
This figure adds force to an expreffion, when the principal

thing deligned to be conveyed is thus repeated, fo as to leave

its imprefnon laft upon the mind. And the beauty is heighten-

ed, when the fentence has an agreeable turn ariling from two

oppofite parts ; as in Cicero's compliment to Csfar, (Pro

Marcell. c. 6. ) : " We have feen your victory terminated

by the war : your drawn fword in the city we have not

feen." Hermogenes (Sturm, de Univerf. Eloc. p. 410.

)

calls this a circle, becaufe the fentence returns again to the

fame word. See Anadiplosis.
EPANAPHORAjE-ravapofa, the fame with anaphora.

EPANA'STASIS, (from es-i,and oHuslnfu, to excite,) in

Surgery, a tumour, or tubercle.

EPANASTROPHE, Ew*Y**-po$fl,in Rhetoric, the fame

•with what is otherwife called anadiplofis.

EPANCYLO'TUS, (from *-., and »y«A*s, crooked),

in Surgtry, a bandage defcribed by Oribafius.

EPANODOS, EwowoJo?, in Rhetoric, an inverfion of a

fentence, or a repetition of the fame words in an inverted

order ; thus :

" Nox brevis nimic, ah 2 nimisbrcvis no:c." Voff. Rhet.

lib. v. p. 298.

This figure comprehends both anadi/>/o/it and rpanalep-

/"/ ; for it both begins and ends with the fame word, and the
• word ir. likcwife repeated in the middle. This turn

of expreffion has a beauty in it, and f.iews a readinefs of

thought. Minutius Felix has given an example of it, when
#ie is cxpoflng the folly of the Egyptian fuperflition.

*' Jfr.," (aya he, " with Cyuoccphulus, and her priefts,

Vol. XIII.
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laments, bemoans, and feeks her loft Ton ; her attendants
beat their breads, and imitate the grief of the unhappy mo-
ther: 111 a little time the fon is found, upon which they all

rejoice. Nor do they ceafe every year to lofe what they
find, or to find what they lofe. And is it not ridiculous to
lament what you wbrfliip, Or to worfhip what you lament i"
This figure ferves likewife to illuftrate and enforce the fenfe
by letting it in two oppofite views. Such is the expreffion
of the prophet (If. v. jo.) " Wo unto them, who call
good evil, and evil good : who put darknefs for light, and
hght for darknefs."

b

EPANORTHOSIS, or Correction, in Rhetoric, a fi-

gure by which the orator revokes and corrects fomething he-
fore alleged, as too weak, and adds fomething ftronger and
more conformable to the paffion by which he is agitated.

The word is formed of ofio-., right, Jliaight ; whence
°i'''' IJiraigbleni awfau>, EwwvopSoaj, J rcdrefs, Jiraiglitcn,

correB, and i-aoimfiuirK., conedion. Accordingly the .Latins
call it corrcclio and emendation

Tins figure is ufed in different ways. Sometimes one or
more words are recalled by the fpeaker, and others fubfti-

tuted in their room. At other times, without recalling

what has been faid, fomething elfe is introduced as more
fuitable, inftances of both kinds follow.

Such, e. gr. is that of Cicero for Ccelius : " O ftultitia !

ftultitiamne dicam, an impudentiam fingularem ? Oh folly !

folly did I call it, or rather intolerable^impudence i" And
in the firft Caiilinarian : " Quauquam quid loquor? Te ut
ulla res frangat ? Tu ut unquam te corrigas ? Tu ut ullam
fugam meditare ? Tu ut ullum exilium cogites ? Utinant
tibi iilam mentem dii immortales donarent." Thus alfi*

Terence, in the Heautontimo-rumenos, introduces his old
man Menedemus, faying.

" Filium unicum adolefcentulum
Habeo. Ah ! quid dixi habere me.' imo habui, Chreme-.
Nunc habeam necne, incertum eft." " I have an only fon,
Chremcs. Alas ! did I fay, that I have ? I had indeed

;

but it is now uncertain, whether I ha"e or not."

Cicero, in his defence of Milo, freaking to thejudges con-
cerning Clodius fays ; " Are you only ignorant, what laws,
if they may be called laws, and not rather torches and
plagues of the ftate, he was about to impofe and force upon
us:" Again, in his defence of Plancius he fays: "What
greater blow could thofejudges, if they are to becalledjudges,
and not parricides of their country, have given to the ftate,

than when they banimed him, who, when pioetor, freed the
republic from a neighbouring war, and when conful from a
civilone?"Hcreheisfpeakingof Opimius:but in commend-
ing the moderation of Lucius Mummius who did not enrich
himfelf, but his country, by demolifhing the wealthy city of
Corinth, he thus recalls his whole expreffion, and by giving
it a new turn, heightens the compliment he defigned him.
,: He chofe rather," fays he, " to adorn Italy, than his own
houfe, though by adorning Italy his Iioufe feems to have
received -the greateft ornament." De Off. 1. ii. c. 22.
Sometimes the correction is made by fubllituting fomething
contrary to what had been faid before : as in the following
paffage of Cicero (Philipp. iii. c. 2.) : " Ciefar" (meaning
Auguftua), -"though but a youth, by an incredible anil

furprifing refolution and courage, when Antony was moll
enraged, and we dreaded his cruel and pernicious return
from Brunnifium, at a time when we neither afked, n 1

fp'-fted, nor defired it (becaufe it was thought impofliMc)
railed a very powerful army of invincible veterans, to efFeo

which he threw away his whole ellale. AH'hou 'h J have

Pj> ufed
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ufed an improper word ; for he did not throw it away, but

employed it for the fafety of the government." At other

times, as we have before obferved, the correction is made by

adding a more fuitable word, without any repetition of the

former. Thus Cicero, after he lias inveighed agaiull the

crimes of Verrcs (lib. ii. c. 29.) breaks out into this pathetic

exclamation : " O the clemency, or rather wonderful and

Angular patience of the Roman people V The word clemency

not being, in his apprchenfion, ftrong enough, he adds

patience, as better anfwering his purpofe. The fudden and

unexpected turn of this figure gives a furprife to the mind,

and by that means renders it the more pathetic.

EPANTHE'SMA, or Epanthi'sma, (from on, and

«w9o-, a flower), in Surgery, an efflorefcence ; exanthema.

EPAPHiE'RESIS, (from sot, importing a repetition,

and aZouprnt;, a removal). In Galen it is employed in the

fenfe of a repeated evacuation by bleeding.

EPARCHA, in the Mvftc of the Ancients. Pollux,

(Onomaft. lib. iv. cap. 9.) tells us, that the eparcha was one

of the drains of the Citharian mode, according to the diyifion

of Terpander. It was probably the prelude, for that is the

fignification of the word eparcha.

°£PARCHUS, Ewap^o;, an officer under the Greek

emperors of Conftantinople, who had the command of the

guards, or government of a province.

EPARER, in the Manege, isufed to fignify the flinging

of a horfe, or his yerking or Unking out with his hind legs.

In caprioles, a horfe mull yerk out behind with all his force;

but in ballottades he ftrikes but half out ; and in croupades

he does not flrike out his hind legs at all. All horfes that

yerk are reckoned rude. See Yerking.
EPA'RGEMOS, (from en, and a?7^ov, Signifying a

white ulceration, or opacity of the eye), in Surgery, an

epithet applied to a perfon affected with the diforder called

argemon.
EPA RITA, in the Materia Medica, a name given by

Paracelfus to a fort of fine earth, of a liver colour, feemingly

the fame with the Tokay bole.

EPA'RMA,or Epa'rsis, (from Hrt, andai t
-w, to elevate,)

in Surgery, a tumour of any fort. The term, however, is

ufually confined to a fwelling of the parotid gland.

EPARRES, in Geography, a fmall town of France, in the

department of the Here, near Vienne.

EPAULE, or Esfaule, in Fortification, tire fhoulder

of the baftion, or the angle made by the face and flank, other-

wife called the angle of the epaule. See Bastion and

Angle.
The word is pure French, and literally fignifies fhoulder.

EfrAULE en dedans, in the Manege, aleffonof late inven-

tion, which, rendered into Eiigliih, denotes that attitude

in which, as the horfe goes forward, he is fo bent through

his whole frame, that if he goes to the right hand, he mud
crofs the right foreJeg over the left, and lb vice verfd ; or,

in the language of the Manege, his inner fnoulder, or leg,

over the outward. The old mafters worked their horfes

upon circles . when they intended to fuppl? the fhoulders and

haunches ; but to this mode of working upon circies.it has

lately been objected that it con (trains the fore-part too much,

and throws the horfe upon his fhoulders. To remedy this

evil, M. de la Guerriniere, an accomplifhed horfeman at

Paris, invented the leffon called " epaule en dedans," and

eftablifhed it in his Manege. This new method, however,

differs very little from the old practice, to which it owes its

origin, and from which it is extracted and formed. The
only objection agaiuft the circle is, that the horfe, when

worked circularly, has his haunches too much at liberty,

by 'which means the weight of his body is thrown upon his
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fhoulders, which are tin r thiir motion ; and

inimal compelled to work in a manner directly oppofite

to \.hat he fhould do. The Head of

laid on the circle, fhouid have been afcribed folely to

the talfe and fenfelefs manner in which horfes were formerly

worked in it ; when he; vy large bitts and cavefons were ufi d,

with which the heads of horfes were loaded, and brought

down to a level with their knees, fo thai they carried them,

like 1 : they fight, and batter one another with their

foreheads. Had thefe old pr known the ad

, and, indeed, the neceffity of railing the head, in order

to prefs and bend the haunches, and of doing this by mean3

of a fnaffie with double reins, one being tied over the

withers, on the oppofite fide to which the horfe if to turn,

the head would at once have been raifed, the outward

fhoulder brought in, and the horfe bent from nofe to tail ;

but this difcovery was refetved fin- fir Sidney Medows, who
has made many important improvements in the art of horle-

manfhip. Berenger*8 Hilt, fee of Horfemanfhip. vol. ii.

EPAULEMENT. In treating of the enfilade,, we had
occalion to notice this part of the defences of batteri?s.ex-

po'fed to a Banking-fire. The defignation is derived from

the French word epaule, meaning " a fhoulder," to which
the epaulement bears a ftrong refemblance. Wherever a

work, whether on the defences, or in the approaches of the

beficgers, is fubject to be enfiladed, and cfpccrl'.y where

that enfilade is iliretl, it becomes indifpenfibly neceffary to

raife an epaulement, for the purpofe of warding off the fhot.

The thicknefs of fuch a buttrefs muft always be proportioned

to its height, which again muft be carried up fo far as may
render the farthelt gun, upon the battery tobefecured, fuf-

ficiently fafe from the ordinary Ids of fhot fired en ricochet,

as well as fuch as may enfilade by defcent. A general rule

may be eafily formed ; namely, that the epaulement fhould

be full as thick as the parcpet, be about ten feet, if prac-

ticable, beyond the prolonged line of the inner revetement

of the terre-pleine, and be raifed high enough to make an

angle of ten degrees from the horizontal ; the farther end of

the battery being the angular point formed by the meeting

of the terre-pleine, with a line drawn from the creft of the

epaulement. If this proportion be properly attended to,

it will be almofl impoffible to enfilade the defences with

effect ; becaufe few ricochet fhots, fired at an angle of ten

degrees, will rife more than eight at their fecond flight.

This mode gives a kind cf itandard, which proportions the

height of the buttrefs to the length of the battery it is to

protect.

Where there is fpace for fuch a work, it is often found

highly advantageous to raife cavaliers at the extremities of

the baftions, &c. which by their height ferve as epaulements

;

but, as fuch defences, when they fall into the hands of the

befiegers, not only afford a lodgment, but command the ad-

jacent works, it is abfolutely neceffary they fhould be

ruined ; fo that they may be completely annihilated when-
ever they are wrefted from the defenders. It being a gene-

ral rule, that the creft of the parapet fhould be full feven

feet in height, very little elevation thereof will make a com-
petent epaulement for a battery of fmall force, and efpecially

where the cannon are placed as clofe up to the flank as cir-

cumftances may admit. This cannot be done fo eafily in

faliant angles which are acute, that is, under (,o ; but, in

the flanked angles of baftions, &c. is generally very prac-

ticable. In the batteries and places of arms confiructed

by the befiegers, the epaulements may be made within ten

feet of the outer cannon, and may be run up to any height,

provided they do not obftruct the operations of other bat-

teries ; which, indeed, can be the cafe only in very peculiar

4 fit nations.
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fituations. The bed engineers recommentJ, that the cpaulc-

ment (hould bo merely temporary, except at the orillons

on the extremities of the flanks of bullion,;, where they are

always requifite to prevent luch (hots as may pafs over the
proximate baltion, when its angle or face may be battered,

from enfilading the battery or the face of that baltion next
to fuch orillon. When made o:i emergency, land bags are

found to anfwer admirably in the conftruftion of epaule-

ments; but when intended to be permanent, the buttrcfies

(hould be made of the firmeil foil, well compacted, and pro-

perly gazoned (/'. e. turfed.) As we have remarked, while

("peaking of enfilades, no mafonry (hould be cxpofed in the

conllrudtion of ep'aulements any more than in traverfea a.id

parapets ; on account of the incalculable mifchief done by
the numerous fplinters which are knocked off by fuch (hots

as ftrike thereon.

EPAULETTE,, is a didinguifhing ornament, worn
Upon the fuoulders of cu : I and of non-comniiffioned

officers of fome defcriptions. The epaulette is always

made to correfpond in colour with the bindings and lace cf

the uniform : therefore where yellow binding is in ufe, gold

embroidery, &c. are employed, and where white binding is

adopted, filver embroidery only is fuitable. The military

Service is by no means uniform in this ornament, fo;ne beiag
epaul.ttes of one, fome of another pattern ; according to

the fancies of the commandants refpectivcly. The general

rule is, that all general and field officers, as well as all fu-

perior ftaff officers, wear two epaulettes, the reft of the

officers in a corps wearing but one. Though, as above dated,

variety obtains, yet the generality confift of a rich ftrap, of
gold or Giver laco, cufhioned below, to give it a fquare ap-

pearance upon the fhoulder, and ornamented at its lower
extremity with rich bullion, and fringe of a correfponding

defcription ; the upper end ordinarily fallens under, or on
the cape, to a button ; fome being moveable, for the pur-

pofe of admitting a belt to pafs underneath. The Rank
companies, i. e. the grenadiers and light infantry, generally

wear wings, not altogether unlike crefcents as they (it on
the fhoulder ; of thefe the edges are ornamented with

fhorter bullions and fringe than are ufed in epaulettes.

Some wings have (houlder-ftraps, others have none ; and
fome are ribbed, or ftriped with narrow lace ; but the gene-

rality are plain. In the navy, only large gold epaulettes

are worn ; all captains having two, and all under that rank

but one. Formerly fhoulder-knots. precifely refemblingthofe

in ufe among fervants, were worn by many corps, efpecia'ly

the artillery.. Thefe originated in the ufe of chains, fuf-

pended from the collar down the arms, for the purpofe of

warding off the cuts of fabres ; but they ultimately became
merely decorative, and were from that period made of lilvcr

cords, plaited, looped, and tagged, which hung down gene-

rally in front of the fhoulder. For the fame purpole of

defence, the cavalry have in fome inltances adopted a lami-

nated epaulette, confiding of metal plates of various patterns,

but commonly c rcular or oval, overlapping each other a

little, fo as to allow due play to the limb, yet forming no (light

refiftance againft a fabre. It cannot be expected, that the

fhoulder (hould altogether efcape injury, even though the

edge of the weapon fhould be averted ; fince the ordinary

force of an attempt to cut down the fhoulder muft prove

extremely painful, and generally benumb the part for a

while ; or eventually caufe a bruife of fome confequence.

It is evident, from what we have detailed, that the epau-

lette may be confidered as the type of a certain portion of
armour, in ufe not many years ago ; but which has become
Jefs neceflary fince difcipline has empowered infantry to refill

cavalry ; and as tlic former laid afule their broad-fwords in
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deference to the adoption, and to the fuperiority of the
mulquet and bayonet.

Though, in fome parts of the Britifh fervice, the corporals
(till wear ihort fhoulder-knots, and the ferjeants retain their
epaulettes, both being of cotton, worded, or filk, the
generality of them now wear the diftinguifhing marks of
their refpeftive ranks, in the form of Heches, or angular
lacings on their ileeves. Some variation exilts in this par-
ticular, according to the nature of their employ ; but, in

general, one, two, and three fleches are the ordinary indica-
tions of rank. Thus, where an order of merit is eftablifhed

among the privates, fuch as appertain thereto wear one
declie, the corporals having two, and the ferjeants three.
This mode does not, however, feem to carry fo much noto-
riety with it as the epaulette, which can be feen both from
before and from behind the individual wearing it ; whereas
the deche can be diftinguifhed but in one particular point of
view.

EPEE, in Geography, a port of Africa, in the country
of Benin.

EPEMBOLE, E'E-^fioXJi, in Rhetoric, the fame with
parembole.

EPENC RANIS, a name by which fome of the old
authors, particularly Erafiftratus, have called the cere-

bellum.

EPENDYTES, WW, among the Greeks, a gar-
ment worn under the pallium, and above the interula or
inner coat, called, in Greek, itsolvrng.

EPENTHESIS, formed of e«ri, vi, and TiSryui, q. d.

t— : 7;'-r.v.,, infero, immitto, in Grammar, the addition, or in-

fertion of a letter or fyllable, in the middle of a word ; as
relliglo for religio, Mavors for Mars, alltuum for allium.

Virg. iEn. hb. vii. ver. 27.

Iii the Hebrew language, there are fome letters which
are called epenthetic, and they occur without any apparent
rieceffity in the middle of words; fuch are

'.'Iff. Mafclef'3
Heb. Gram. v. i. p. 10,1.

EPERIES, in Geography, a town of Hungary, cele-

brated for its mines of fait ; 20 miles N. of Cafchau.
EPERLANUS, in Ichthyology, a nrme fometimes

given, on account of its pearl colour, to the fmelt. See
S A 1. M o Eperlamis.

EPERLEQUE, in Geography, a town of France, in

the department of the Straits of Calais ; 2 leagues N.W. of
St. Omer.
EPERNAY, or Espernay, an ancient and handfome

town of France, in the department of the Marne, chief

place of 1 he dillrict of the fame name, with a papulation of

4433 individuals. It is pleafantly fituated on the river

ne, 21 miles N.W. of Chalons fur Marne, iS miles S.
of Rheims, and 88 miles E. by N. of Paris. N. lat. 4.9° 2'.

The canton has a territorial extent of no kiliometres, 11

communes, and 13,958 inhabitants.

As chief place of a diftrict, Epernay has a fub-prcfec"t, a
ranger, a court of juftice, and a regifter office. There are

feveral manufactures of woollen duffs, hofiery, cutlery,

leather, and writing-paper; but the moil remarkable is that

of a fort of glazed earthen-ware, which Hands the hotteft

fire.

The didrict of Epernay has 10 cantons, 215 communes,
and 87,413 inhabitants, on a territorial extent of 25925
kiliometres. Its foil is uncommonly fertile, and produces
corn, but efpecially that excellent red and white champaign
of the very firft quality, which is fo much fought for all

over the world. Epernay is the centre of the bell cham-
paign wines; its own vineyards and thofe of Ay produce
the bed ; and the town has a great trade not only with

•I' p 2 thefe,
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thefe, but alfo with the famous wlr.es of the hills of Haut-
villiers, Pierry, and Cumicres, which arc not far diftant.

EPERNON, a town of France, in the department of

the Enre and Loire ; 4 leagues N.E. of Chartres.

EPERON, in Natural Hijtory, the fpur-fhell, fo called

frftm its refembling, in fomc degree, the rowel of a fpur.

It is a fpecies of fnail, of the round-mouthed kind, or clafs

of the cochleae lunares j all its volutae are furrounded with

double rows of prickles. See Lunaris Cochlea.

EPERONNIER, in Ornithology. Sec Pavo Bical-

caratus.

EPERUA, in Botany. SeeDiMORPKA.
EPERVIER. See'FALCo.
EPERVIERS, in Natural Nijlory, a name given by

the French authors to a clafs of butterflies, which make the

fixth in Reaumur's method. They have a way of poizing

thcmfelves on the wip.g in the manner of kites, and other

birds of prey ; and always live upon the wing, never fettling

themfe-lves upon the flowers they feed upon, but keep flying

with a humming r.oile like a humble bee, while they thruft

in their trunk and fuck the juices of the flower.

EPETIUM, in Ancient Geography, a town of Illyria,

on the coaft of Dalmatia, between Salone and Pegentium,

near the mouth of a river, now called Xarnouvriza. The
town which has fucceeded to Epetium is named Strobez.

EPHA, a dry meafure in ufe among the Hebrews.

The epha was the mod common meafure they itfed, and

that whereby the reft were regulated. It is commonly fup-

pofed that the epha, reduced to the Roman modius, con-

tained four modii and a half. Now the Roman modius of

grain or flour contained twenty libra? or pounds, confe-

quently the epha weighed ninety pounds. Dr. Arbuthnot

reduces the epha to three pecks three pints, Englilh mea-

fure. See Measure.
EPHALGIA, in Ancient Geography, now Elpif.ira, a

town of Afia, in Mefopotamia, upon the banks of the

Euphrates, W.N.W. of Circefium.

EPHEBJEUM, EJ/.fa.ov, in Antiquity, the place where

the ephebi or youth exercifed ; or, as fome fay, where

thofe who defigned to exercife met, and agreed what kind

of exercife they fnould contend in, and what fhould be the

viftor's reward.

EPHEBI, E£r,.?oi, among the Athenians, a designation

given to their young men when they arrived at eighteen

years of age, at which time they had their names entered

in a public regiller. Pott. Archxol. Grcc. lib. 1. cap. 9.

torn. i. p. j.8.

EPHEDRA, in Botany, (tQ^fct is an ancient name for

3 climbing or paraiitical plant, and expri-fles a fitting upon
any thing ; hence it feems to allude to the fquat or decum-

bent and crowded habit of this fhrub. ) Sea fide Grape.

Linn. Gen. 532. Schrcb. 707. Willd. Sp. PI. v. 4. 858.

Mart. Mill. Did. v. 2. .luff. 411. Clafs and order, D:j-

eeia Monadelphia. Nat. Ord. Conifer*.

Gen. Ch. Male, Cat. the fcales of a catkin, few, fingle-

flowered, roundilh, concave, each the length of the pe-

rianth, whicli is of one leaf, cloven halfway down, roundilh,

inflated, compieffed, fmall and blunt. Cor. non«. Stam.

Filaments feven, united into an awl-fhaped column, cloven

at the top, and longer than the calyx ; anthers roundilh,

turned outwards, tour of them below the reft. Female,

Cat, Perianth five-fold, one placed upon another fo that

their fegments are alternate, forming an ovate figure ; each

is nearly ovate, of one leaf, cloven, the outer or lower ones

fmalleft. Cor. none. Fiji. Germeiu two, ovat-c, the fize

of the innermoft perianth on which they ftand ; ftyles two,

Umple, threai-ftiaped, ftiort ; ftigmas ficiple. Perk, none;

except the perianths, all become fucculent and thickened*
conllituting a divided berry. Seeds two, ovate, acute, con-
vex on one fide and flat on the other, compreffed by the
perianth which inclofea them on every fide.

Elf. Ch. Male, Calyx the fcale of a catkin, in two
fegmenta. Corolla none. Stamens feven. Anthers four

inferior; three fuperior. Female, Calyx cloven, five-fold.

Corolla none. Piftils two. Seeds two, inclofed in the
pulpy calyx.

The fpecies known are but two.

1. E. diflachya. Linn. Sp. PI. 1472. Duhamel Arb.
t. 92. (Uva marina; Ger. emac. 1116. f. 1, and 11 17.
f. 2 )

-" Flower-ftalks oppofite. Catkins in pairs." Na-
tive of various parts of the fouth of Europe, in a fandy foil

about the fliores of the fea or of lakes, flowering in June
and July. It bears our climate, efpecially if led upright
againft a wall. A fine bufh of this kind may be feen in the

Oxford garden, ten or twelve feet high. It is a bufhv,

fmooth, leaflefs (hrub, always green, with the habit of an

Equifetum. The ca'.Lins are yellowifh. Berries fcarlet,

fweetifh, vifcid, eatable but not agreeable.

2. E. monojlachya. Linn. Sp. PI. 1472. (E. polvgo-
noides; Pall. Roff. v. 1. t. S3.) " Flower-ftalks fcv'eral.

Catkins folitary." Native of Siberia. Linnaeus fufpe&ed
this to be only a, variety of the laft, and Pallas confirms his

opinion.

EPHELJEUM, in Anatomy, is the place from the hy-
pogaftrum, or lower part of the abdomen, to the fecret

parts.

EPHE'LCIS, from ht», and t\u>;, an ulcer, in Surgery,

a fcab, or cruft, upon a fore.—Alfo, a fmall portion of
blood, voided by coughing.

EPHELIS, from sjti and *Aior, fun, a name ufed by the
ancient writers on Medicine, for a diforder of the face,

brought on by the fun and drying winds, and of the nature

of what we call fun-burning. It was a certain roughnefs,

hardnefs, and bad colour of the (kin.

The ephelis, or fun-burning, is removed by an applica-

tion of reiln, to which a third part of foffile fait, and a little

honey are added ; but all thefe diforders, as alfo the unna-
tural colour of cicatrices, are remedied by the following

preparation, afc.-ibed to Trypho the Elder:

Take equal quantities of myrobolar.s, crocomagna, ci-

molian earth of a blueifli colour, bitter almonds, the meals
of barley and bitter vetch, dyer's weed (ftruthium album) ;

all thefe are to be triturated together, and made up with
the moil {harp honey. AVith this preparation the parts

affe&ed are to be anointed at night ; and the medicine care-
fully to be wafhed off the next morning. James Med. Dicl.

See Freckles.
EPHEMERA, from It\ and r.u::x., a day, h Medicine,

the name given by the Greek writers to the mildeft form
of fever, which runs through its courfe within the period

of one day. By the Romans the fame fever was termed.

diaria, from dies, a day.

A fever which terminates in the courfe of twelve, eigh-

teen, or twenty-four hours, is not a common occurrence in.

this climate ; unlefs the flight difturbance of the fyftem,

which fatigue, repletion, a (leeplefs night, &c. induce, is.

to be called an ephemeral fever : and fuch, indeed, appears
to be the diforder to which the term ephemera has been ap-
plied by writers in general, and which conltitutes the ephe-
mera (implex, or legitima, in their nomenclature. When,
the rebriie condition is more fevere, and therefore of longer
duration, extending to the third or fourth day, by a fole-

cifm in language, it has been denominated ephemera extenfa,

or ephemera planum dierum. Any llight fever, of three



EPHEMERA.
Or four days duration, is occafionally called an ephemera at

prclent ; the flight derangement of the habit, from the

Operation of the caufes jud mentioned, being fearcely

deemed a diieafe worthy of a diftinef appellation.

The ephemera (implex is a flight febrile paroxyfm,

marked by languor, lofs of appetite, third, headache, and
flight pains in the limbs, with iome heat of flcii) terminating

in a gentle perfpiration, and with drynefs of the tongue and

fauces. Thefe fymptoms, from their mildncfs, imply a

very flight derangement of any of the functions of the body :

they originate from lome evident caufe of diforder in what

have been abfurdly termed the non-naturals, and ceafe fpon-

taneoully when the influence of thefe caufes no longer

operates. The mildncfs of the fymptoms, and the nature

of the evident caufes, are mentioned as the principal means
of dilcriminating the ephemera from the various forms of

continued fever at their commencement. Among the caufes

of the ephemera are enumerated the various pafiions of the

mind, when flrongly excited, as grief, anger, joy, or care

and anxiety, likewife lofs of fleep, exceflive heat of the

weather, fatigue from labour or exercile, a fit of intoxica-

tion or of repletion, ludden expofure to cold, fading, too

great evacuations, &c. It is admitted, indeed, that many
of thefe caufes occafionally give rife to continued fevers of
long duration ; but, in thefe cafes, the attack is preceded

by cold chills and (hiverings, by languor End laflitude,

loathing of food, &c. and is accompanied by more fevere

diforders of the functions, as by violent headache, pains in

the back and limbs, naufea or vomiting, with great anxiety

and redleflhefs. The prefence or abfence of thefe fymp-
toms, in the commencement, will enable us to anticipate

the future progrefs of the difeafe, whether it will be a mere
ephemera or a more ferious continued fever.

Befides the fimple ephemera, arifing from the caufes al-

ready enumerated, which Sauvages has included under the

four heads of ephemera plethorica, ephemera naufeativa,

ephemera a frigore, and ephemera a calore, thofe flight fe-

brile derangements, connected with bruifes, diflocations,

parturition, congedion of milk in the breads, dyfmenor-
rhcea, &c. have been alfo defignated by the term ephemera ;

which, in this cafe, is a fecondary or fyn-ptomatic ephemera.

Avicenna, among the ancients, and Foreftus, among the

modern phyficians, have made a ftill more extenfive diviiion

of ephemera ; namely, into as many fpecies as there are

evident caufes which induce it. Hence they ufelefsly dif-

tinguilh ephemera from grief, from joy, from hope, from

fear, from third, from fading, 8tc.

The original ftgnification of the term implied a comple-

tion of all the ftages of a fever, viz. the beginning, in-

creafe, acme, and decline, (in the language of the ancients,)

within the compafs of a natural day. By this definition,

Van Swieten obfcrvcs, the mod acute fevers, which often

kill a patient in twenty-four hours, are excluded from the

term ; fince they do not arrive at their declenfion in that

fpace of time, although they end in death. Yet Caius has

defcribcd that fatal epidemic, the fweating Jickmfs, or

fudor /lnglicus, under the term of ephemera ; becaufe, on

the one hand, it often terminated in the fpace of twenty-

four hours, by dedroying the patient; and, on toe other,

by a fweating, continued for the fame fpace of time, the

patients were often cuned. But in this cafe, though iin.

mediate danger was removed, yet great debility and other

injuries to the functions ftill remained* for fomc time after-

wards ; fo that the difeafe belonged to the clafs of con-

tinued malignant fev< rs. This difeafe, under the appella-

tion pi ephemera fudatoria, conditutes the feventh [pedes

of Sauvages. It has been alfo denominated ephemera Bri-

tannica, ephemera maligna, ephemera Anglica pedilens, &c
See Sweating Sicknefs.

With refpedt to the aire of the ephemeral fever, little

remains to be faid. The term implies that its natural ter-

mination will occur within the period of a day, if left to it-

felf: we here fpeak of the fimple ephemera, arifing from a
flight temporary caufe. Abftinence alone, or the mod light

and (lender diet, with diluent drinks, is all that is required.

The bowels may be opened by gentle aperients, as neutral

falts, infufian of fenna, &c. : and this ought not to be
omitted, where the difeafe has arifen from over-repletion, or

intoxication ; in which cafe, it will contribute directly to
remove the exciting caufe of the diforder. Thin drinks,

fuch as fpring-water, or barley-water, acidulated or not
with the juice of lemons, tea, or the infufions of other

grateful herbs, may be ufed, and animal food abdained
from.

The fame treatment will be ufeful in the fecondary or
fymptomatic forms of ephemera ; in which cafes, however,
the cure or alleviation of the original diforder mud be the
firft ftep towards removing the ephemera. See Galen
Method. Medend. lib. viii. De Febribus, lib. i. &c. Van
Swieten, Comment. App. 72S. Burferius Iuftit. Med.
torn. i. fed. 198. Sauvages Nof. Meth. clafs ii. genus 1.

Ephemera, in Entomol gy, a genus of the neuroptera
order. This genus has the mouth deditute of mandibles ;

feelers four, very fhort, and filiform ; jaws ihort, mem-
branaceous, cylindrical, and connected to the lip ; anten-

nae; fhort and fubulate ; flemmata too large above the
eyes; wings erect; the lower fmaller ; tail terminating in •

bridles.

The ephemera are proverbially a race of beings deftinecf

to enjoy the functions of life for a much fhorter period than
any other animals. This is a popular opinion, and, in a
partial view of their hiffory, not altogether incorrect ; but
it mud be underdood only of the lad' or winged date, after

attaining which they exid but for a few hours. The dura-
tion of this period varies in different fpecies. It is devoted
folely to the pleafures of fulfilling the ordinary purpofe of
nature, the propagation of their kind; in the accomplifh-
ment of which the ephemera; may be obferved in myriads,
during the fummer feafon, fporting on the wing, jud abovi
the furface of the water. In the larva and pupa dates the
ephemera live one or two years ; and fome fpecies, it is be-
lieved, live even three years from the time of hatching front

the egg date, before they arrive at the perfect form. The
larvs are found in the water, wherein they condantly re-

fide, and are the favourite food of fifties. They are active,

furnifhed with fix legs, a tail, fix lateral fins or gills, and
prey on fmaller infects. The pupae, like the larvae, are

carnivorous, and refcmble the former (late, except 'in having
the rudiments of the wings apparent. The ephemerae are

fo abundant in fome countries, that they are ufed for the
purpofe of manure, the fpecies vulgata efpecially. This is

the common practice with the hufbaudincn in Carniola.

They are alfo very numerous on fome parts of the Rhine,
the Maes, and Ifel. The feafon of their appearance in fucli

multitudes continues, however, only for about three days
annually. The ephemera are arranged in two fedtionev

according to the number of bridles at the extremity of<

the tail.

Species.

* Tail with three hairs or brijlles. •

Vuloata. Wings reticulated, and fpottcd with brown ; :

body yellowifh, fpottcd with black. Scop, Donov. Brit.
luf., Six.

Inhabits '
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Inhabits watery places throughout Europe.

Lutea. Wings tranfparentj reticulated; body yellow.

Fabr.
Native of Europe, and is found in Britain.

Marginata. Wings white; exterior margin fufcous ;

body black. Fabr.

Similar to E. vulgata, but fmaller.

Vlspertina. Wings black; pofterior ones white.

Linn.
Native of Sweden, and other parts of Europe.
HalterAta. Wings two, white; abdomen whitifli,

with fufcous tail. Fabr. Phryganea eauda trijlta, &c.
Degeer.

Inhabits ftagiant waters in the north of Europe.
Inanis. Wings hyaline ; body black ; fegments of the

abdomen from the fourth to the feventh pellucid. Linn.

Native of Europe.

Maroccana. Wings white, immaculate; body yel-

lowifh. Fabr.

Found in Morocco.
Brevicauda. Wings two, cinereous, with a black rib

;

abdomen pale ; tail brown. Fabr.

A fmall fpecies, found in the vicinity of Paris.

I

** Tail with two hairs or hr'tflleu

Bioculata. Wings white reticulated ; head with two
yellow tubercles.; tail yellow. Fabr. Geoff., Sec.

Native of European waters.

Renosa. Wings white reticulated ; body brown. Fabr.

Inhabits Denmark.
Nigra. Body black.; wings blackifli ; pofterior pair

very fmall. Linn.
Defcribed by Linnams as a native of Sweden ; alfo in-

habits other parts of Europe.
Culiciformis. Wings white ; body brown. Linn.

Found in Greece by Pada ; alio in Sweden by Linnaeus,

and in France, by Geoffrey.

Horaria. Wings white.; thicker-margin blackifh.

Linn. Ephemera minima, Swammerdam.
Very abundant in Europe.
Striata. Wings hyaline, ftriated ; thorax fufcous;

abdomen white. 'Fabr. Eiihemera mulica, Linn. Fn. Suec.

An European fpecies.

Diptcr.i. Wings two ; coital margin brown, with ci-

nereous fpots. Linn.

The abdomen in this infe£t is marked with red lines.

The fpecies inhabits Sweden.
Fuscata. Wings hyaline; abdomen brown, with the

bafe whitifh : legs pale. Fabr.

Alb i pen sis. Wings white, immaculate; abdomen
pale at the bafe ; tail blackilh. Fabr.

This and the preceding inhabit France, and other parts

of Europe.

Notata. Yellow ; wings white ; abdominal fegments

with a fufcous fpot each fide. Linn.

Ephemera notata and the three following are inhabitants

of watery places in Europe.
Testacfa. Wings brownifh ; body brown teflaceous ;

foles of the feet fufcous. Linn.

Ferruginea. Wings yellowifh ; body ferruginous.

Linn.

Sticma. Wings browniih ; body pale yellow; thighs

with a black dot in the middle.

Ephemera, is alfo applied among Botanijtr, to a

kind of flowers which open and expand themfelves at fnn-

rifing, and wither or clofe up again at his fetting. Such
are the dent de-lion, vulgarly dandelion, and divers others.
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EPHEME RIDES, in Mronomy, tables calculated If
aftronomers, fhewing the pr tfent ftate of the heavens for

every day at noon ; that is, the places wherein all the

planets are found at that lime.

It is from thefe tables that the eclipfes, conjunctions, and

afpects of the planets are determined ; hoiufcopes, or cc-

leitial fchemes, conftrutted, &c.

We have ephemerides of Hegiomontanus from 1475 to

1506, of En-el from 149410 1500, of Staefller from 1499
to 1531, of Origan from 1595 to j 654, of Kepler from 1617

to 1628, of Argoli from 1020 to 17CO, of Heckerus from

1666 to 1680, of Wing from 1652 to 1671, of De la Hire

from 1 701 to 1703, of Manfredi from 1715 to 1 750, of

Parker, &c. S. Caflini has calculated ephemerides of the

iidera medicaea, or fatellites of Jupiter, which are of good
ufe in determining the longitude.

In England the Nautical Almanac or Aftronoroical

Ephemeris, publilhed annually by anticipation, under the

direction of the Commiflioners of Longitude, is the moil

confiderable. See Almanac.
In France they have preferved in the national library

ephemerides of 1442; and celeilial ephemerides have

been publilhed by M. Defplaces every ten years, from

1 7 15 to 174J: they were afterwards continued by the abb:

Caille, with many additions, from 1731 to 1774, of which

111 account may be feen in the Hiltory of the Academy of

Sciences for 1 743, &:c. ; they were further continued by La-
lande from 1775 to 18 to. The Academy of Science*

have likewife publilhed annually, from the year 1678, a

kind of ephemeris, under the title of ConnoifTance des Tems.
This has been continued iince the revolution under the di-

rection of the " Bureau des Longitudes." The two vo-

lumes for the years 8 and 9, edited under the inflection of

M. Lalande, contain, befides other important articles, new
catalogues of the (tars ; tablea of the moon's horary motion

by Delambre ; obfervations of Mercury by Videl, &c. They
have alfo ephemerides at Bologna ; thofe for 23 years from

1787 to 18 10, being computed by C. Mateucci, aflilted by
Ifolani, Guglielmim, Sacchctti, Zanotti, and Canterzani.

The ephemerides of Milan contain the refult of an important

labour of C. Oriani, on the method of corre&ing the ele-

ments of the tables of Mercury by obfervation, and many
interefting obfervations of C. Reggio and De Cefaris, &c.

&c. The ephemerides of Berlin are now conducted by
M. Bode, and contain many aftronomical obfervations and

memoirs by German, French, and Englihh aftronomers. The
aftronomers of Vienna commenced a iimilar work in 1757.
The geographical ephemerides, undertaken by M. Von
Zach, of Gotha, at the commencement of the year 1 798,
contain many curious obfervations ; information refpefting

new books and charts, new voyages and geographical maps,
portraits of eminent philofophers, and, in a word, every-

thing that can be interefting to aftronomers, geographers,

and navigators. The meteorological obfervations of the

electoral Academy of Sciences at Manheim, from 178 1 to

1792, are comprehended in 12 volumes 4to. under the title

of " Ephemerides Societatis Meteorological Palatinx."

EPHEMERUM, in Botany, from '.fr^ifv., lafting but a

day, in allufion to itstranfient bloflbms ; fee Lvsimachia.
The name has alio been given in ancient times to the hem-
lock, on account of the celerity of its deftru&ive action

upon animal life.

EPFIESIA, in Mythology, a feafl. iuftituted at Ephefus,

in honour of Diana.

EPKESIANS, Epistle to. See Epistle.

EFHESIORUM Portus, in Mcient Geography, a

port
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ofAfia Minor, upon the Bofphoms of Thrace ; the

I which is Aphofiat'i.

EPHESIUM, the name of a plaltcr, which is defcribed

ly Celfus.

EPHESIUS, in Biblical Hiftory, a manufcript of the

gofpels written in i 166, and formerly in pofleflion of a bi-

fliop of Ephefus, whence it lias taken its name. It is noted

71 in the firft part of Wetftein's N. T. It is at prcfent in

1 h irehbi (hop's library at Lambeth, to which it was pre-

fented by Trahern, together witn the extrafts which he had

made from it. Theie were inferted by Mill, in his collec-

tions of readings.

EPHESTIA, in Mythology, a feaft celebrated in honour
of Vulcan, in which three young lads ran for a prize.

EPHESTRIA, were feafts celebrated at Thebes, in

honour of Tyrefias.

EPHESTJS, in Ancient Geography, a city ofAfia Minor,
in Ionia, formerly reputed the metropolis of Alia. Ste-

phanus (tylec it " Epiphaneftata," or molt illuftrious. Pliuy

reprefents it as the ornament ofAfia ; and Strabo defcribes

it as the large ft and mo ft frequented emporium of that

continent. The ancient city, which was originally a fmall

village, Hood about 50 miles S. of Smyrna, near the mouth
of the river Cayfter, and the fhore of the Icarian fea, which
is a bay of the jEgean ; but its precife fituation cannot be

afecrtained, as it was often deftroyed and rebuilt. Some
modern travellers maintain that the ancient city flood more
to the fouth than the prefent town, or rather village, which
they infer from the ruins that flill remain. It was known in

ancient times by the names of Alopes, Ortygia, Morges,
Smyrna, Trachxa, Samornion, and Ptela. Its name Ephe-
fus is derived, according to Heraclides, from the Greek
word ephefus, fignifying permiilion ; becaufe Hercules, as

he fays, permitted the Amazons to live and build a city in

that place. Others allege, that Ephefus was the name of

the Amazon that founded the city : for Pliny, Juftin, and
Orofius uuanimoufiy affirm, that it was built by an Amazon ;

while others afcribe the honour to Androclus, the fon of

Codrus, king of Athens, who was the chief of the Ionians

that fettled in Afia. However this be, it is acknowledged,
that the city, which in the Roman times was the metropolis

ofAfia, was founded by Lyfimachus; who, having caufed

the ancient city to be demolifhed, rebuilt a new one,

at a vaft expence, in a place more convenient, and nearer

the temple. We learn from Strabo, that when the inhabit-

ants manifefted a reluctance to quit their ancient habitations,

this prince caufed all the drains, that conveyed the water

into the neighbouring fens and the Cayfter, to be privately

flopped up : fo that the city on the firft violent rains that

fell was in great part laid under water, and many of the

inhabitants were drowned : and he thus conftrained thofe

who remained to retire into the new city. This new Ephe-
fus was greatly damaged by an earthquake in the reign of

Tiberius, but that emperor repaired and adorned it with

feveral (lately building.'., of which there are now fome few
ruins that ultify its exiftence. The aqueduct, of which
a part dill fubfitts, is generally believed to have been the

work of the Greek emperors ; the pillars, that fupport the

arches, are of fine marble, and they are higher or lower as

the level of the water required. This aqueduct ferved

to convey water into the city from the fpring of Ilalitce,

mentioned by Paufanias. The gate, now called for fome
unknown reafon the gate of perfecution, is remarkable for

three bas-reliefs on the mould, of exquifite tafte. The
port, of which many medals have been (truck is at pre-

fent merely an open road, and nut much frequented. The
Ca) fter was, formerly navigable, and afforded a fafe place for

(hipi to ride in, but it is now almoft choaked with fand.

Ephefus is now venerable for nothing but the ruins of pa-

laces, temples, and amphitheatres. It is called by the Turks
Jljafaluh (which fee), or the temple of the moon, from the
magnificent ftruoture formerly dedicated to Diana. The
church of St. Paul, faid to have been founded by theapoftle,
is wholly di ftroyed ; the little which remains of that of St.

Mark is flirting to ruin. The only church remaining is

that dedicated to St. John, who redded here, and this is

now converted into a Turkidi mofque. The town is merely
a miferable village, the habitation of herdfmen and farmers,

living in low and mean huts, (heltered from the extremities

ot weather by mighty malfes of ruinous walls ; the pride
and orientation of former days, and the emblem in thefe of
the tranfient vanity of human glory. All the inhabitants

of this once famous city amount riot to above 40 or 50 fa-

milies of Turks, without one Chriftian family among them j

fo ftrikingly hath the fcripture denunciation been fulfilled,

that " their candleftick (hould be removed out of its place."

The ancient city, whether it was firft built by Androclus,
who conducted the Ionians hither and drove out the Carians •

and Leleges, by whom this fituation was occupied before

his arrival, or by one Crcefus or Ephefus, long before the
Ionic migration, as others maintain, became foon the metro-
polis of Ionia. It was at firft governed by Androclus and
bis defcendants, who affumed the royal title, and exercifed

regal authority over the new colony ; whence, even ia

Strabo's time, the pofterity of Androclus were ityled kings,
and allowed to wear a fcarlet robe, with a fceptre, and all

the enfigns of royal dignity. In procefs of time, a fenate
was eftablifhed and a new form of government introduced,
which continued to the time of Pythagoras, who lived be-
fore Cyrus the Great, and was one of the mod favage
tyrants whofe name and character hiftory records; for
having expelled the fenate and engroffed the whole power,
he filled the city with blood and rapine, not fparing even
thofe who fled for fhelter to Diana's temple. His fucceffor

Pindarus governed the city with a milder fway ; and in his

time Ephefus was befieged by Crcefus, king of Lydia, who
advifed the inhabitants to devote their city to Diana, and
in confequence of their following his counfel, treated them
with kindnefs, and reftored them to their former liberty.

The other tyrants of Ephefus, mentioned in hiftory, are

Athenagoras, Comes, Ariftarchus, and Hegefias; the laft

of whom was expelled by Alexander, who, having defeated
the Perfians on the banks of the Granicus, bellowed upon
Diana all the tributes which the Ephefiams had paid to the
Perfians, and eftablifhed a democracy in the city. After his

death, this city became the prey of his fuccelfors. Lvfi-
machus took it, and afterwards Antigonushad poffeffion of it

and plundered it. Ephefus for a little while was reftored to
its ancient fplendonr ; but it was always fubject to the kings
of Syria. In the war between Mithridates and the Ro-
mans, the Ephefians took part with the former, and by his

order maiTasred all the Romans that refided in the city;

for which barbarity they were feverely fined, and reduced
ahnult to beggary hy Sylla, but afterwards treated kindly
and fuflercd to live according to their own laws. It was
under the reign of the emperor Alexius, father of Amu.- do
Comaena, that the Mahometans made theiiifelves mailers

of Ephefus. The Greeks retook it in 1206, but they loft

it again 12H3. At the commencement of the 14th century
it became a part of the Turkifh dominions ; and both the
place itfelf and its vicinity exhibit melancholy traces of in-

dolence and inactivity. The Ephefians were much ad-
dicted to fuperftition, forcery, and curious arts, as the
Scripture ftyfcj them (Aits, xix. 19.); whence came the

proverb
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mweft " Ephefian letters," fignifying all Torts of fpclls different maladies. He enumerates feventeen fpecies of

or charms. By thefe Ephefian letters were meant certain ephidrofis. See his NofoL Method, Clafs IX. Gen. 20.

obfeure words and incoherent fentences, which fuperftitious Cullen, Gen. 118.

KPHIELIS, in Botany, fi< . a Utile cup, or

Comething like it, in a crown or garland, which alludes, hap-

pily enough, to the nectary forming a fort of cup, or crown,

within the circle of the corolla. Sehreb. 253. Willd. Sp.

PI. v. 2. 328. (Mataiba; Aubl. Guian. v. 1. t. 12H.

Jufl". 249.) OafJ and order, Oe/andria Monogynia. Nat.

Ord. Near the Sapindi, Juff.

Gen. Ch. Gat. Perianth of one leaf, in five deep,

foreading, roundifn, acute fegments. Cor. Petals five,

roundilh, fpreading, notched, with a fmall point, and hav-

ing claws as long as the calyx. Nectary of ten round idi

bigots ufed to write on their girdles, and even imprint on

their feet, and other parts of their bodies. They were alfo

noted for their luxury and lafcivioufnefs. See Ephcf. v. 5.

Ephefus, in its relation to ccclefialtical hiftory, may be

conlidered, firft of all, as the abode of many Je.ws, who ob-

tained the privilege of citizens ( Jofeph. Cont. Appian. 1. 2. ),

and afterwards, as the place where St. Paul took up his

•refidence for three years (A&s, k. 31.), where he wrought

miracles (Acts, xix. 11. 1 Cor. xvi. 9.), and was refitted

by the Jews, (Acts, xx. 19.); and where Timothy was bi-

fhop; and where John refided ; and, moreover, as containing

one of the feven churches, whofe character and doom are hairy fcales, fmaller than the petals, two of them affixed t-.

recorded in the book of Revelations, ch. 11.

Ephesus, Temple of. See Diana.
EPHET/E, of Elpwfu, Ifendforth, in Antiquity, a fort

of magiftratcs among the Athenians, inftituted by king De-

mophoon, to take cognizance of murder, manflaughter, and

chance-medley.

Their number was one hundred, whereof fifty were Athe-

nians, and fifty Argians : they were not admitted to the

poll till upwards of fifty years of age. Demophoon fub-

mitted to be tried by this court, for having unfortunately

killed one of his fubje&s by the turn of his horfe, as he was Capfule compreffed, of one cell and two valves,

coming from Troy. It fubfilled for a confiderable time in attached to the valves,

but at length Draco new-modelled it, ex

the bafe of each petal. Stam. Filaments eight, hriftlc-

fhaped, longer than the corolla, iuferted into a gland ; an-

thers roundifh, with four angles. Pift. Germeu ovate, en-

compafTed with the gland which bears the ftamens ; flyle

none ; ftigma obtilfe. Peru. Capfule oblong, oomprefled,

with a furrow on each fide, of one cell and two val

Seals two, kidney-fhaped, one attached to the middle of

each valve, one above the other.

Eff. Ch. Calyx in five deep fegments. Petals five,

with claws. Nectary of ten fcales, two to each petal.

Seeds two,

the fame form;

eluded the Argians, and made it to confiit of fifty-one Athe-

nians, each above fifty years of age: Ubbo Emmius de

Rep. Ather.. fays, he transferred to them part of the jurif-

diftion of the Areopagites. See Areopagus.
The occafion of erecting this court and of admitting the

Arrives to fit as judges, is faid to have been as follows. Aga-

memnon, or, as others fay, Diomedes, returning with his

forces from Troy, were driven one night into an Athenian

port called Phalerus, and thinking tbemfelves in an enemy's

country, began their ufual practice of ravaging and plun-

dering; upon which the Athenians fell upon and killed

a confiderabie number of them. Next morning they

found the palladium, or ftatue of Minerva, which was

brought from Troy, lying upon the ground among the

flain -. by which circumftance they knew that they were

their friends the Argives. The oracle having been con-

fulted, ordered them to give the flain an honourable burial

in the place where they fell, to build a temple there, dedi-

cated to Minerva, and to fet up the palladium in it. Im-

mediately after this tranfaftion, it was ordered that this

court mould be eroded to try all cafes of perfonal injury

and property. It confifted of 50 members, who were to be

above 50 years of age, men of fenfe and known probity, and

who had power of life and death. Upon its firft inftitu-

tion Agamemnon infilling that there fhould be an equal

number of Athenians and Argives, the Athenians readily

agreed to the rtropofal.

EPHIALTES, ;'

+ .<>T>r, in Medicine, from m, upon,

and uMopat, I leap, is fynonymous with the Latin incubus,

and the EngKlh night-mare, which fee.

EPHIALTEUM, in Ancient Geography, the mod

northern promontory of the ifte of Rhodes.

EPHIDROSIS, in Medicine, from i-t, and \l^;fiueat,

a term ufed by the ancient winters to denote the appearance

of a fweat, whether sritical or not, and whether ge-

neral, or on the upper parts of the body only. The mo-

dern nofologifts have conftituted a genus of difeafe under

this appellation ; under which Sauvages comprises every va-

riety of morbid perfpiration that occurs as a fymptom of See Cranium.

The only known fpecies is E. fraxirea, Willd. a tree

50 or fio feet high, with copious branches, of which the

central ones are erect, the reft widely fpreading. Leave*

alternate, pinnate, fmooth ; leaflets four or fix, oppofite,

oval, pointed, entire, bright green, fometimes eight inches

long. Floivers on long axillary branching (talks, very fmall,

white. It grows in the forefts of Guiana, flowering in

October. Juffieu fufpects this genus may be more akin to

the Leguminofe than to his Sapindi, but he obferves that

the fruit requires further inveftigation.

EPHIPPIA, of ;r. and i--o :
-, horfe, denoted certain

cloths or houfings, which were fattened on a horfe bv a

giith or furcingle, in ancient Greece, before the ufe of fad-

dlcs were known. They were compofed of different mate-

rials, as leather,, cloth, and the fkins of wild beads, and

fometimes adorned with gold, filver, and precious ftones.

When thefe coverings were common, it was reckoned more
manly to ride without them. Varro boafts of having rode,

when a young man, without a covering to his horfe ; and

Xenophon reproaches the Perfians becaufe they placed more
clothes on the backs of their horfes than on their beds,

and gave themfelves more trouble to fit eafily than to ride

fkilfully. Thefe coverings were, therefore, for a long time

not ufed in war ; and the old Germans, who confidered

them as difgraceful, defpifed the Roman cavalry who em-
ployed them. (Csef. de Bell. Gall. l.iv. 2.) Dion Caflius

(1. lxiii. 14.) fays, that they were firft allowed to the Ro-
man cavalry by Nero. But it has been fuggefted that this

author alludes merely to reviews, at which the cavalry were

probably obliged before this time to appear always without

them. In the time of Alexander Severus, the horfes of the

whole Roman cavalry had beautiful coverings. (Lamprid.
Vit. Alex. Severi. c. 50.) Saddles were firft denominated

ephippia, which originally fignified nothing more than a co-

vering for a horfe. Beckmann Hill. Ir.v. vol. ii. Berengtr's

Art of Horfemanfliip, vol. i. p. 41. See Saddle.
EPHIPPITES. See Hippurites.
EPHIPPIUM, in Anatomy, the excavation in the upper

furface of the fphenoid bone, called alfo fella turcica.

EPHOD,
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EPHOD, *tSK' derived from "IfiN, aphad, techtht,*
faeerdotal garment, in ufe among the ancient-Jews, fup-
poted to have been a kind of linen alb, or furplice, wore by
perfous of diflinction, of various characters ; the fame with
what the Latins call fuper-humerale. 2 Sam. vi. 4.

I Sam. xxii. 18. 1 Sam. ii. 18.

It is very hard to fay precifely what the ephod was ; and
there is room enough for the interpreters to be divided about
it. The only point they are agreed upon is, that it was an
upper garment worn overall the reft, immediately under the

pectoral or breaft-platc. Some hold it had fleeves, others

deny it. The generality agree, that it was very (hort,

though fome maintain that it hung down to the feet be-

hind.

There were two kinds of ephods ; the one, common to

all who aflifted in the temple, being only made of common
linen, mentioned iu the firlt book of Samuel, ii. 18 ; the

other, peculiar to the high-prieft, mentioned Exod. xxviii.

6. 15. to be made of gold, of blue, and of purple, of fcarlet,

and fine twined linen, with cunning work ; having two
ftioulder-pieces, with a curious girdle of the fame matter,

and two onyxes, with the names of the children of Ifrael

engraved thereon, fix upon each ftone. Thefe onyxes were
let in gold, and ferved as buttons upon each fhoulder. As
for the fhape of the ephod, the LXX call it ii-i^i;, which
Signifies that it was worn on the fhoulders.

Jofephus fays (Antiq. 1. iii.
§ 5), that it was a cubit

long. It confilted, as fome iuppofe, of two parts, the one
an oblong rectangular piece, hanging down behind from the

fhoulders to the feet ; the other a fhort rectangular piece,

which hung down before, the length of a cubit. Thefe
two pieces were joined together upon the fhoulders, with
fome proper faltening, as loops, buttons, or the like.

It is alio exprefTed in the fecondbook of Samuel, vi 14.

that upon the removal of the ark of the covenant from the

houfe of Obed-Edom, David danced for joy, girt with a

linen ephod ; whence fome authors have concluded, that the

ephod was alfo a regal garment, worn on folemn occafions.

It is probable that the peculiarity of the ephod of the

high prielt did not confift in its being of a different fhape

from that which was worn by other perfons ; but in the

richnefs of the materials of which it was made, and the

line embroidery and jewels with which it was adorned.

EPHORI, Eipopoi, magiltrates eftablifhed in ancient

Sparta, to balance and check the power and authority of

the kings ; as at Rome, there were tribunes created to con-

troid the power of the confuls.

The word is formed of the Greek, i£op««, intueor, form-

ed of the prepofition eot, and the verbojai, to fee ; whence
•?o>o;, q. d. infpedor, overfcer.

JLycurgus, being fenfible that a perfect underflanding be-

tween the prince and the people was the bafis and founda-

tion of both their happinefs, to maintain that good un-

demanding, eftablifhed ephori, or infpectors, as a kind of

mediators, who fhould have an eye to the meafures and con-

duct on both fides, and preferve fo equal a balance between

them, that the regal power fhould never decline into feverity

and tyranny, or the liberty of the people run into licenti-

oufnefs and rebellion.

This is the account of their inftitution given by Herodo-
tus and Xenophon. (Her. lib. i. Xen. de Rep. Lacedxm.)
The authority of the ephori was very great ; they prefided

in popular affemblies, collected their fuffrages, declared war,

inade peace, treated with foreign princes, determined the

number of forces that fhould be raifed, appointed the funds

to maintain them, and difhibuted rewards and punifhments

in the name of the itate: they likewife held acourtofjuf.
Vol. XIII.
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tice, enquired into the behaviour of all magiltrates, infpect-

ed the education and conduct »f youth, had a particular

jurifdiclion over the helotes, and by degrees drew the whole
adminillration into their own hands. On certain occafions,

they expelled, and even put to death the kings ; and abo-
lifhed or fufpended the power of the other magiltrates,

calling them to account at pleafure. Agefilaus, in the

height of all his conquetts, which even fluid: terror on tin-

great king of Perlia, flopped, and turned back, out of
deference to the ephori, when they recalled him.

Some authors deny that the ephori were cllablilhed by
Eycurgus, dating their origin 130 years after the time of
that legislator.

Thus Plutarch, in his life of Cleomenes, afcribes their in-

ftitution to Theopompus, king of Sparta, which is alfo

confirmed by the authority of Ariftotlc. (Polit. lib. v.)

The ephori were five in number, and annually chofen by
the people out of their own body : though fome have ima-
gined, that they were at firft appointed by the kings at

their pleafure, but that afterwards the people obtained the

power of electing them. The year was denominated from
the firft election of thefe magiilrates ; and the Lacsedemo-
nian armies took their names from the principal ephori, as

thofe of Athens did from their firft archon. The ephori

did not rife up at the entrance of the kings, as all the other
magiftratcs did ; and if even the kings offended againft the
laws, the ephori took cognizance of their conduct, and
punifhed them.

EPHORUS, in Biography, a Greek orator and hifto-

rian, was a native of Cuma or Cyme in jEolia, and flou-

rifned about the year 352 13. C. He was a difciple of
Socrates, at whofe instigation he wrote hiitory ; which he
commenced after the fabulous periods, with the return of
the Heraelidx into Peloponnefus, and brought down to the
20th year of Philip of Macedon. This work, which was
divided into 30 books, was hold in eftimation by the an-

cients, and is frequently cited by Strabo and other writers ;

though the hiftorian is charged with errors and mifrepre-

fentations, and plagiarifms. Befides the hiflory, the lofs of
which is regretted, Ephorus wrote feveral other boeks on
moial, geographical, and rhetorical fubjects, none of which
are extant, Bayle. VofT. Hilt. Grxc. Gen. Biog.
EPHRA, in Anc'unt Geography, a city of Judea, in the

half-tribe of ManafTeh, on this fide of Jordan. It was
fituated on the frontiers of the tribe of Ephraim ; fuppofed
to have been the fame with Ophrah. Judg. \i. 11.

EPHRAIM, Tribe of, fo denominated from Ephraim,
the grandfon of Jofeph by Afeneth, the daughter of Po-
tiphar, who was born in Egypt about A. M. 2294, occu-
pied the fouth fide of Samaria, and extended, like that of
ManafTeh, from the Mediterranean on the weft, and the river

Jordan on the eaft ; bounded on the fouth by the territory

of Benjamin and part of Dan, and on the north by the
half-tribe of ManafTeh. The extent of this tribe from north
to fouth was about 7 leagues ; and though fome parts were
mountainous and rocky, they were covered with trees and
good paflure, and the low lands were rich and fertile, and
even luxuriant. The cities and towns were numerous, large,

and well-peopled. Jofhua was of this tribe; and the ark
and tabernacle remained in it at Shiloh for a considerable

time. After the Separation of the 10 tribes, the feat of the
kingdom of Ifrael being in Ephraim, Ephraim is frequently

ufed to fignify the whole kingdom. The diftrict belong-
ing to this tribe is called Ephratah. Pf. exxxii. 6. (See
alfo Judg. xii. j. 1 Sam. i. 1.) Ephraim was led cap.
five beyond tile Euphrates, with all Ifrael, by Sahi aucfer,

king of Affyria, A. M. 3283. B. C. 721.

Q, q Ephraim,
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Ethraim, or Ephr.rm, a city of Epliraim, towards

Jordan, whither Jefusis fuppofed to have retired before his

paffipn. John, xi. 54.—Alio, k city of Benjamin, 8 miles

from Jerufalcm, according to Eufebius, near the wilder-

nefs of Judca, in the way from Jenifalem to Jericho, not

far from Bethel.—Alfo, a conliderable mountain in the tribe

of Ephraim, and extending to tha: of Benjamin, on which

feveral towns were built.— Alfo, an extenfive fore (I fituated

on the other fide of Jordan, not far from Mahanaim, where

David abode while the battle was fought, in which Abfo-

lom received the due reward of his unnatural rebellion.

EPHRATA, or Dunkard-7W/?, in Geography, a

village of America, in Lancafter comity, Pennfylvania, on

the N.W. fide of Calico creek, which, joining the Conef-

toga, falls into the Sufquehanna; 12 miles N. of the town

of Lancafter, and more than 40 W. of Philadelphia. It is

fituated in a romantic and fequeftered vale, and inhabited

by a community of religious people, called " Tunkers,"

v.'ho are moftly of German defcent and believers in the doc-

trine of general redemption. They are very plain in their

drefs and language ; and will neither fwear, nor fight, nor

go to law, nor take intereft for the money they lend. They
have many peculiarities ; but their iuoffeniive manners have

occafioned their being called the harmlefs Tankers. This

fettlement is called " Tunkers' town," and confilts of about

40 buildings, of which three are places of worfhip. They
fubfift by cultivating their lands, by attending a printing

office, a grift-mill, a paper-mill, an oil-mill, Sec. and the

fillers by fpinning, weaving, fewing, &c. Belide this con-

gregation at Ephrata, there were, about 30 years ago,

fome few others of this feet in various parts of Pennfyl-

vania, and in Maryland. The whole community, exclu-

iively ofthofe in Maryland, comprehended upwards of 2000
perfons.

EPHRATAH. SeeTrite of Ephraim and Beth-
lehem.
EPHREM, 01-Ephraim, denominated the Syrian, and

honoured with the appellation of Saint, in Biography, was

a native of Nifibis in Mefopotamia, and born during the

reign of Conftantine the Great. Devoting himfelf at an

early period to the monaftic life, he feduloufly applied to

his ftudies, and to the compofition of various theological

and moral works. Towards the clofe of his life he refided

st EdefTa, where he began to diftinguifh himfelf by his

writings about the year 370, and was ordained deacon, de-

termining not to accept of any higher ecclefiaftical order.

His works were all written in the Syriac language, and fe-

veral of them were tranllated into Greek, with which he

does not feem to have been acquainted, during his life. He
,ias LclJ in high eftimation, on account both of his virtues

and Ins writings. From Dr. Affemann we learn, that the

Syrians gave him the titles of Doctor or Mafter of the whole

world, and of their Prophet ; and St. Jerome informs us,

that his works were fo much efteemed as to be publicly read

in fome churches after the Scriptures. Sozomen highly

commends them both for ityle and fublimity of fentiment

;

which excellencies are faid by this father, and alfo St. Je-

rome, to have been transfufed into the Greek verfion of them.

The fubjefts of thefe works were commentaries upon the

Old and New Teitaments ; homilies, or fermons ; exhort-

ations to the monks ; controverfial pieces againft Sabellius,

Alius, Apoliinaris, the Anomians, and the Novatians

;

treatifes of morality ; hymns to be fung in the churches
;

panegyrics, &c. of which we have an account by Cave,

Du Pin, and Lardnor. The moft complete edition of the

works of this writer was publifhed at Rome, by Dr. Jof.

A&mann, aludeii by father Beaedatti, a J.efuit, and Eyodius
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Affemann, bifliop of Apamea 5 which was begun in 1731,
and fmifhed in 1747, in 6 vols, folio, of which three arc

Syriac and Latin, and the other three Gieek and Latin.

St. Ephrem died about the year 37S, under the reign of the
emperor Valens ; ordering his funeral to be conducted i;. a

plain manner, and forbidding any eulogium to be delivered

on t he occafion, or any monument to be erected to his me-
mory. With the acknowledged and applauded learning of

Ephrem, a conliderable degree of enthuiiafm and fanaticifin

was blended ; but his charitable dilpofition, which he niani-

feited on a variety of occaiions, endeared his name to lur-

vivorsi and entitles him to honourable remembrance. Cave.

D'i Pin- Lardner. Jortin. Gen. Biog.

EPHREMI Codex, in Biblical Hi/lory, a manufcript
of the New Teftament, written on vellum, and fuppofed to

be of very high antiquity. It is " Codex Regius 1905,"
noted in the catalogue of MSS. in the royal library in

Paris IX., and in all the four parts of Wetftien's Greek
Teilament by the letter C. It is particularly defcribed by
Griefbach in his " Symbols," p. iii.—liv. The firft part

of it contains feveral Greek works of Ephrem the Syrian,

written over fome more ancient writings, which had been
erafed, though the traces are ftill vifible, and in moll places

legible. Thefe more ancient writings were the whole Greek
Bible. The New Teftament has many chafms, which are

fpecified by Wetftein. Befides thefe chafms, it is in many
places illegible. Wetftein contends that this MS. was
written before the year 54J, though his arguments are not
wholly decilive. Its readings, like thofe of all other very

ancient MSS , are in favour of the Latin ; but no proof
can be given that this has been corrupted from the Latin
verfion. It has been altered by :. critical collector, who,
according to Griefbach, muft have lived many years after

the time in which the MS. was written, and has probably
erafed many of the ancient readings. Kufter was the firft

wdio procured extracts from it, and he inferted them in his

edition of Mill's Greek Teftament. Wetftein has repeat-

edly collated it with very great accuracy ; and the nume-
rous readings, which he has quoted from it, greatly en-
hance the value of his edition. A fac-fimile of the charac-
ters of this MS., which is written without accents, is given

by Montfaucon in his " Palxographia Graca." It has

many marginal notes, written in uncial letters without ac-

cents. In this MS. the difputed, or rather fpurious verfe,

John, v. 4, is written, not in the text, but as a marginal
fcholion. Wetftein fuppofed, that this was one of the

MSS. which were collated at Alexandria in 616 with the
new Syriac verfion ; but though this does not appear to

have been the cafe, it is certainly as ancient as the fe«

venth century. Wetftein argues, from a marginal note to

Heb. viii. 7, that it was written before the inftitution of the
feaft of the purification of the virgin Mary, that is, before

the year 542. March's Michaelis, vols. ii. and iii.

EPHREMOF, or Yephremof, in Geography, a town
and diftrict of Rufiia, in the government of Tula, fituated

on the river Metcha, falling into the Don.
EPHRON, in Ancient Geography, a place of Paleftiue,

in the tribe of Judah, about 15 miles from Jerufalem, ac-

cording to Eufebius and Jerome.—Alfo, a mountain of Pa-
leftiue, on the confines of the tribes of Judah and Benjamin,
according to the book of Jofhua.—Alfo, a large and itrorg

town of Judea, in the half-tribe of ManaiTeh, on the other
fide of Jordan, over-againft Scythopolis. It was fituated

near the torrent of Jabok. This town was taken and facked
by Judas Maccabsus, and razed to its foundations.

EPHYDOR, E$v$u;, in Antiquity, an officer in the

Athenian coiut6 of j uft icej who wa« to provide the plaintiff

and
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and defendant with equal water hour-glade*. When the

was run out, they Were not permitted to fpeak any

•r ; and therefore we find them very careful not to Iole

©r mifpend one drop of their water. Whilft the laws

quoted by them were reciting, or if any other bufinefis hap-
pened to intervene, they gave order that the glafs mould
be (lopped. Pott. Arclucol. Grsec. lib. i. cap. 21. lib. i.

p. 118.

EPHYRA^in Ancient Geography, a town of Greece,
in Thefprotia, a province of Epirus ; mentioned by Velleius

Paterculus and Strabo ; the latter of whom fays, that it way
afterwards called CkhyruS.— Alio, a town of Greece, in

the Pelafgiotide, a country of Theflaly. This town was
alfo called Cranon. Steph. By/.—Alfo, a town of the
Peloponnefus, in Arcadia. Steph. Byz.—Alfo, a town of
the Peloponnefus, in the territory of Elis, lituated on the
river Seller-. This place was famous for the deadly poifons

which it produced.

EPI, Gr. in Mufc, a prepofition, which, like hyper,

fignifies Jtiprel, above. We find one of thefe words fre-

quently added to the Greek names of fume of the intervals

of mulic ; as

Ep

f~Diapafon,

1 I Diapcnte,
, or hvper, -< n. {__

•
r

'
) Diateffaron,

(_Ditonum, &c.
When we meet with them thus in conjunction, they im-

ply that the voice, in canons, is to follow the dux, or guide
an octave, a fifth, a fourth, &c. below it. The third part

is to obferve the fame rule with refpetl to the fecond, and
the fourth to the third, and fo on, whatever the number of
parts may be.

EPIACUM, in Ancient Geography, a town of Albion,

in the country of the Brigantes, according to Ptolemy.
Camden places it at Elchelter, on the river Derwent

;

Horfley at Hexham, in Northumberland ; and Baxter fup-

pofes it was originally written Pepiacum, and places it at

Papcaltle, in Cumberland.
• EPIALOS, from r.^iv., gentle, and lj>.;, fea, in the Me-
dical Writings of the Ancients, the name of a fever, in which
the patient labours under a preternatural internal heat,

while he at the fame time drivers with cold. It has by fome
1 called the fhivering-fever, and the Romans named it

quercera. Galen fays, it proceeds from a putrified acrid

phlegm. The word is, by fome, alfo applied to any gentle

fever, or feverifh complaint ; and by others, to the cold or

fhivering fit preceding a fever. Hippccrates calls by this

name that peculiar fever which attends young women, whofe
meufes are (lopped by taking odd, or other accidents.

EPIAULIA, a name which the Greeks gave to the

Miller's Song. It is conftantly confirmed, in inquiries after

•k mufic, that every profeflion, trade, and occupation,

had its peculiar name, tune, or fong. RoulTeau, fo often

fatirical and farcadic, but who feldom aims at pleafantry,

ondefcended to be jocular upon the Greek name for the

miller's tune, by afking whether the burlefque word piauler,

(whimpering, whining,) was not derived from the Greek;
as tlie whimpering, whining, and fquauling of women and
brats, who cry and complain a long time in the fame tone,

lufficienlly referable the fong or noife of a mill, and, by a

metaphor, the miller ?

EPIBATjE, K~i -'-/.'•/
1, among the Greeks, marines or

soldiers who hived on board the (hips of war. They were
armed in the fame manner as the land-forces, only that

more of them wore full or heavy armour. Pott. Archwol.
I • . *'.n>. ii. p. 140.

EPIBATERION, a poetical competition, in ufeamong
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the ancient Greeks. When any perfors of condition a-\

quality returned hon after a long al fence 01 journey, into

another country, he called together his frien HoW-
citizens, a:;d made them a fpeech, or rehearfed them a copy
of verfes, wherein he ret' to the immortal

gods for his happy return ; and ended with an addrels by-

way of compliment to his fellow-citizens.

Thefe verfes made what the Greeks call i
— " ••-.

, epi-

baterium, of esrtfiaiiu, I At going away I

had another, cai':. 1 . /mm.
EPIBATERIUM, in Botany, from the Greek adjee.

tive psn0«rn;io;, ch thing. Forft. Gen. 54. Schreb. 640.

Willd. Sp. PI. v. 4. 397. Juff. 285. Clafs and order,

Nat. Ord. P ' rma, Juff.

Gen. Ch. Male, Cnl. Perianth double, deciduous; outer

minute, flat, of fix leaves ; inner thrice as large, of three

ovate fprcading leaves. Cor. Petals fix, frr.aller than the

inner calyx, roundifh j three of them external, placed be-

tween the calyx-leaves ; three internal. Slam. Filaments

fix, capillar)-, incurved, the length of the petals ; anthers

rour.diili. Female, (on the fame plant,) CtiL and Cor. as

in the male. Pijl. Germer.s three, iuperior, nearly glo-

bofe ; tlyles three, minute, incurved ; ftigmas (preading,

compreffed.' Per':;. Drupas three, roundiih, pointed with

the permanent ftyles. Nut kidr.ey-lhaped, compreffed,

flightly furrowed.

ElT. Ch. Male, Calyx double ; the outermoft of fix, the

inner cf three leaves. Petal; fix, in two feries. Stamens
fix. Female, Calyx and Corolla as in the male. Styles

three. Drupas three, globular, pointed. Nuts folitary,

kidney- fiiaped.

E. pendulum is the only fpecies defcribed, a native of the

ifland of St. Jago. The ftem is fhrubby, climbing, with

long pendulous branches. Leaves alternate, pointing one
way, on fhort foot-ftalks, oblong, entire, obtufe with a

point, fmootlv- and without ribs, about an inch lo: g.

Flowers minute, pale, on folitary, axillary, fimple ftalk ;.

EPIBOMEUM, the name of a canticle in the Greek
mufic, which was fung before the altar.

EPIC Poem, an heroic poem, or a poem reciting fome
great and figr.al tranfaotions of a hero ; called alfo epopieia.

This kind of poem is universally allowed to be, of ail poetical

productions, the mod dignified, and, at the fame time, the

molt difficult ill execution. To contrive a (lory which (hall

pleafe and intereft all reader?, by being at once entertain-

ing, important, and inftrudtive ; to fill it with iuitaLle in-

cidents; to enliven it with a variety of characters, aw
descriptions ; and to maintain, in the courfc of a long wo:!:,

that propriety of fentiment, and that elevation of Ityle,

which the epic character require?, is unqu
higbtlt effort of poetical genius. Hence it is that fo few

have fucceeded in the attempt, and that tlrict critics will

hardly allow any other poem to bear the name of epic, exy«

cept the Iliad and the JEneid.

An epic poem, according to Boffu, is a difcourfe in-

vented with art, to form the manners, by inflruetions dif«

guifed under the allegory of an important action related in

verfe, in a probable, entertaining, and furpriling manner.

This definition, it has been obferved, would fuit /F.lVp't

fables, if they were extended, and put into verfe. Ac-
cordingly the critic draws a parallel between the conftruc-

tion of one of iEfop's fables and the plan of [{omer's Iliad.

The firfl thing, he fays, which a writer of fables, or of

heroic poems, does, is to choofe fome maxim or point of

morality, defigned to be inculcated in the work. He 1

invents a general (lory, or a ferret of facts, without any

names, fuch as he conceives moil pwpet for the illuilratiou
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of his intended moral. Laftly, he particularizes his ft

tiiat >s, if he be a fahulitt, he introduces his do^;, his (beep,

and Ins wolf ; and it he be an epic poet, ho draws from

ancient hiftory fomc proper names of heroes to be applied

to his actors ; and thus his plan is completed. This, fays

Dr. Blair, is one of the moil frigid and abiurd ideas that

ever entered into the mind of a critic ; nor can any perfon of

juft reflection and tafte ever imagine, that Homer could

have proceeded in this manner. No one, indeed, can en-

tertain a doubt that the firfl objects which ftrike an epic

poet arc, the hero whom he is to celebrate, and the action,

or llory, which is to be the ground-work of his poem.
" He docs not fit down, like a philofopher, to form the

plan of a treatile of morality. His genius is fired by fomc
great enterprife, which to him appears noble and intereft-

ing ; and which, therefore, he pitches upon as worthy of
being celebrated in the higheft ftrain of poetry. There is

no fubject of this kind, but will always afford fome general

moral inftruction, arifing from it naturally. The inftruc-

tion, which BofTu points out, is certainly fuggefted by the

Iliad ; and there is another which arifes as naturally, and
may juft: as well be affigned for the moral of that poem ;

namely, that Providence avenges thofe who have fuffered

injultice ; but that when they allow their rcfentment to

carry them too far, it brings misfortunes on themfelves.

The fubject of the poem is the wrath of Achilles, caufed by
the injultice of Agamemnon. Jupiter avenges Achilles, by
giving fuccefs to the Trojans againft Agamemnon ; but by
continuing obflinate in his rcfentment, Achilles lofes his

beloved friend Patroclus."

An epic poem is in its nature the recital of fome illuf-

trious enterprife in a poetical form. This definition is

fufficiently exact ; and hence it appears to comprehend
feveral other poems befides the Iliad of Homer, the ^Eneid
of Virgil, and the Jerufalem of Taffo ; which are, perhaps,

the three moft regular and complete epic works that were
tver compofed. But to exclude all poems from the epic

clals, which are not formed exactly upon the fame model as

thefe, is, fays Dr. Blair, the pedantry of criticifm. This
writer, therefore, does not fcruple to clafs fuch poems,
as Milton's Paradife Loft, Lucan's Pharfalia, Statius's

Thebaid, Offian's Fingal and Temora, Camcen's Lufiad,

Voltaire's Henriade, Cambray's Telemachus, Glover's

Leonidas, Wilkie's Epigoniad, under the fame fpecies of
compofition with the Iliad and jEneid. They are all, un-

doubtedly, epic ; that is, poetical recitals of great adven-

tures, and coufequently belonging to this denomination of
poetry.

The epic poem is diftinguifhed from comedy, in that the

action of the latter is not important, nor is related by the

poet, but acted by the perfons introduced for that purpofe
;

which circumftance, likewife, diltinguiflies it from tragedy.

It differs alio from tragedy in the event, or ccnclufion ;

which, in the latter, is generally unfortunate, but feldom

or ever fo in the former. See Action.
Nor is it a philofophical poem, as that of Lucretius, or

the Creation of fir R. Blackmore ; nor a treatife of agri-

culture, or the like, as the Georgics of Virgil ; thofe

poems not being intended to form the manners : befide, that

the inftru&ions they contain are naked, fimple, and dircft,

without any difguife or allegory. Which fecond circum-

ftance likewife diftinguifhes it from a treatife of morality,

written in verfe ; or a fimple hiftory in verfe : add, that its

being confined to one important aftion, diftinguiflies it from
a poem which relates all the actions of a perfon's life.

M. de la Motte, indeed, in his controversy with madam
Dueier, oil the fubject of Homer, maintains, that the

whole life of a hero may jullly be made the fubject of nn

epic poem : and even that the Lutrin of M. Boileau might
paft for an epic poem ; but he leemed afterwards to return

to the common (entiment. In effect, the queftion is not

as to the fenfe which may be annexed to the words epic

poem, but the fenfe which cullom has actually annexed to>

them.

It wc had only regard to the etymology of the word epic,

of iw;;, v.rft; poetry, from sitch, dico, I fp'ak (n/a/f\ all

poems wherein the poet fpeaks or rehearles things bim
without making the perfons of his poems fpeak, except at

fecond-hand, as he relates what they fpoke on this or that

occafion, would be properly epic poems ; and fo there is not

an epigram, fonnet, or madrigal, but would come under that

denomination : but this were wild.

In effect, the term epic poem is only attributed to a com-
pofition whofe fubject is great, inftructivc, and ferious

;

that only comprehends one fingle principal event, to which
all the reft refer; which principal action is to be terminated

in a certain fpace of time, ordinarily about a year. It is

true, all this is arbitrary ; but the fenfe of all words is fo

too ; and in matters of language we muil be guided by
cuftom.

If M. de la Motte had only pretended, that one might
make a fine inftructive poem on the whole life of a hero, or
an agreeable and "diverting poem on fome humorous adven-

ture, all the world would have been on his fide. But it is

enough that cuftom has not thought good to apply the term

epic either to fubjects of too much extent, and that are

crowded with too many incidents no-way connected to-

gether; or to burlefque poems, as the Batrachomyomachia
of Homer, the Secchia Rapita of Taffoni, the Defaite de

Dulot, the Lutrin of Boileau, the Hudibras of Butler,

the Rape of the Lock of Mr. Pope, or the Difpenfarv of

Dr. Garth.

Dr. Blair cannot allow with Boffu and others, that it is

the effence of an epic poem to be wholly an allegory, or a
fable contrived to illuftrate fome moral truth ; neverthelefs,

he admits, that no poetry is of a more moral nature than this.

The effect, however, in promoting virtue is not to be efti-

mated by any one maxim or inftruction, which refults from

the whole ftory, like the moral of one of VLlop's fables ;

but from the impreffion which the parts of the poem fepa-

rately, as well as the whole taken together, make upon
the mind of the reader; from the great examples which it

fets before us, and the high fentiments with which it warms
our hearts. Its propofed end is to extend our ideas of hu-

man perfection, and thus to excite admiration ; an end, which
can be acccmplifhed only by proper reprefentations of

heroic deeds and virtuous characters. Epic poems mult,

according to this ftatement of their object, be favourable to

virtue. Moreover, the general ftrain and fpirit of epic com-
pofition fufficiently mark its diftindtion from the other kinds

of poetry. In paftoral writing, the reigning ideas are in-

nocence and tranquillity ; compaffion is the great objeft of

tragedy ; and ridicule the province of comedy. But the

predominant character of the epic is admiration excited by
heroic aftions. It is fufficiently diftinguilhed from hiftory,

both by its poetical form, and the liberty of fiction which it

affumes. It is a more calm compofition than tragedy. It

admits, nay, requires the pathetic and the violent on par-

ticular occafions ; but the pathetic is not its general cha-

racter. It requires more than any other fpecies of poetry,

a grave, equal, and lupported digsity. It takes in a greater

compafs of time and action than dramatic writing admits

;

and thereby allows a more full difplay of characters. Dra-

matic writing difplays characters chiefly by means of fer.ti-

mentt
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menu and paffions ; cpicpoetry chiefly by means of actions.

The emotions which it excites are, therefore, not io violent,

but (hey are more prolonged. Thefc, lays Dr. Blair, are

the general eharacterilties of this fpecies of compofition.

The epic poem may be coufidcred under three heads ; firlt,

with refpect to the iubjec:, or action ; fecondly, with refpect

to the actors, or characters ; and lallly, with refpect to the

narration of the poet.

The action mull poflefs the following properties ; it mud
be one, and entire, great, and interefling. (See Action
and Episode. See alio ./Eni: id, Iliad, Paradise Lost,
&C. ) The actors or perfouages introduced in an epic poem
mult be dilenminated by appropriate and well-fupported

characters ; which is denominated by Arillotle giving man-
ners to the poem. See Character, in Poetry.

If we examine the characters of Milton, we (hall find that

he has introduced all the variety which his fable was capable

of receiving. The whole fpecies of mankind was reftricted

to two perfons at the time to which the fubject of his poem
relates. We have, however, four dillinct characters in thefe

two perfons. We lee man and woman in the highefl inno-

cence and perfection, and in the moll abject Hate of guilt

and infirmity ; the two lad characters are, indeed, very com-
mon and obvious, but the two iirft are not only more mag-
nificent, but more novel than any characters either in Virgil

or Homer, or indeed in the whole circle of nature. Milton
was fo feniible that the fubject of his poem afforded him but
few characters, as to be led to introduce two actors of a

fictitious nature, in the perfons of " Sin" and " Death," by
which means he has wrought into the body of his fable a

very beautiful and well invented allegory. However, it has

been thought, that perfons of fuch a chimerical existence

are not proper actors in an epic poem ; becauie there is not

that meafure of probability annexed to them, which is

requifite in writings of this kind.

There is one circumftance, relating to the principal actors

of the Iliad and iEueid, that merits particular notice, becaufe

it gives a peculiar beauty to thefe two poems, and was,

therefore, contrived with very great judgment. This is the

choice for their heroes of perfons nearly related to the

people for whom they wrote. Achilles was a Greek, and

^neas the remote founder of Rome. Their countrymen
were thus tendered particularly attentive to all the parts of

their (lory, and fympathized with their heroes in all their

adventures. Milton's poem is alfo admirable in this refpect

;

fince it is impoflible for any of its readers, to whatever nation,

country, or people he may belong, not to be related to the

perions who are the principal actors in it ; but what is Rill

infinitely more to its advantage, the principal actors in this

poem are not only our progenitors, but our reprefentatives.

We have an actual interest in every thing they do, and no

lefs than our utmoft happinefs is concerned, and lies, as it

v re, at (lake in their whole behaviour.

Befides human actors, there are perfonages of another

kind, that ufually occupy no fmall place in epic poetry ; fuch

are the gods, or fupernatural beings. Thisconllitutes what
ia called the machinery of the epic poem ; and it is the moil

nice and difficult part of the fubject. About the ucceflity

and ufe of machinery in an epic compofition, critics have

been divided. The French critics confider it as effential

to the conditution of an epic poem ; and they allege that

a poem, though it (hould poflefs every other rcquiiite, has

no pretenfion to be ranked in the epic clafs, unlels the main

action be carried on by the intervention of the gods. This

decifion feems to be principally, if not folely, founded on a

fuperftitious reverence for the practice of Homer and Virgil.

But, although thefe poets very properly tmbelhflied their

refpectivc (lory by the traditionary tales and popular legends
of their own country, according to which, all the great

tranfactions of the heroic times were intermixed with the
fables of their deities ; does it hence follow, that in other
countries, and in other ages, which do not poflefs a fimilar

advantage of current fuperflition, and popular credulity,

epic poetry mull be confined to antiquated fictions, and
fairy tales ? Lucan has compofed a very fpirited poem,
certainly of the epic kind, where neither gods nor fuper-

natural beings are at all employed. The author of Leonidas
has alfo fucceeded in an attempt of the fame kind ; and,

without doubt, wherever a poet gives us a regular heroic

(lory, well connected in its parts, adorned with characters,

and fuppoited with proper dignity and elevation, though
his agents be every one of them human, he has fulfilled the

chief requifites of this kind of compofition, and has a jull

title to be chaffed with epic writers. Dr. Blair, whilil he
cannot admit that machinery is indiipeniibly neceffary or

effential to the epic plan, differs from thofe critics of con-
(iderable name, who are for wholly excluding it, as incon-

fillent with that probability and impreflion of reality, which,
as they conceive, (hould prevail in this kind of writing.

(See Elem. of Criticilm, ch. 22.) In epic poetry, where
admiration and lofty ideas are fuppofed to reign, the mar-
vellous and fupernatural find, if any where, their proper
place. They both enable the poet to aggrandize his fub-

ject, by means of thofe augufl and folemn objects which
religion introduces into it ; and thev allow him to enlarge

and diveriify his plan, by comprehending within it heaven,
and earth, and hell, men and invifible beings, and the whole
circle of the univerfe.

In the ufe, however, of this fupernatural machinery, a

poet (hould be prudent and temperate. The fyilem of the
marvellous, which he introduces, (hould have fome founda-
tion in the popular belief, fo that events, which are moil
contrary to the common courfe of nature, may derive from
it an air of probability ; and he (hould guard againit excefs

in the ufe of it. As to allegorical perfonages, fame, dif-.-

cord, love, and the like, they form, fays Dr. Blair, the
word machinery of any ; and though they may ferve for em-
beilifhment, they lhould not be permitted to bear any (hare

in the action of the poem.
With regard to the narration in an epic poem, it is not

of any great moment, whether the poet relate the whole
(lory in his own character, or introduce fome of his perfon-

ages to relate any part of the action that had paffed before

the poem opens. Homer follows one method in his Iliad,

and the other in his Odyffey. Virgil has, in this refpect, imi-

tated the conduct of the Odyffey ; Taifo that of the Iliad.

Where the fubject is of great extent, and comprehends the

tranfactions of feveral years,' as in the Odyffey and the

iEneid, the latter method feems preferable. When the fub-

ject is of fmaller compafs, and (horter duration, as-iu the

Iliad and the Jerufalem, the poet may, v\ ithout difadvan-

tage, relate the whole in his own pcrfiin. It is of very

confiderable importance in the courfe of the narration, that

it be perfpieuous, animated, and enriched with all the beau-

ties of poetry. No fort of compofition requires moie
ftrength, dignity, and fire, than the epic poem. " It is

the region," fays l)w Blair (Lectures on Rhetoric, &c.
vol. iii.

J
"within which we look for everything that is

fublime in delcription, tender in fentiment, and bold and
lively in cxpreflion ;" and, therefore, though an author's plan

(hould be faultlefs, and his ilory ever io well conducted,

yet, if he be feeble, or flat in ftyle, dellitute of affecting

fecnes, and deficient in poetical colouring, he can have no
fucctfs. The ornaments which epic poetry admits mull

all
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•all be of die grave and chafte kind. Nothing that is loofe,

ludicrous, or affected, finds any place there. All the ob«

jects which it prefents ought to be either great, or tender,

or plcafing. Defcriptions of difgulting or (hocking ob-

jefts ihould as much as poflible be avoided ; and, there-

fore, the fable of the Harpies, in the third book of the

i/Eiu id, and the allegory of Sin and Death, in the fecond

book of Paradife Loll, had been better omitted in tlicfe

celebrated poems. Mr. Addifon, in his critique on the

Paradife Loft (Spectator, vol. iv.), has introduced feveraj

pertinent remarks on this fubject. The fentiments, which

in an epic poem are the thoughts and behaviour afcribed by
the author to tiie perlons whom he introduces, mould be

conformable to the refpective characters of thefe perlons,

and when this is the caie they are faid to be /'«//. The fen-

timents have likewife a relation to things as well as to ptrfons,

and they are then perfect, when they are adapted to the

fubject. If in cither of thefe cafes the poet endeavours to

argue or explain, to magnify or diminifli, to raife love or

hatred, pity or terror, or any other pafiion, we ought to

confider whether the fentiments he makes ufe of are proper

to thofe ends. Homer is cenfured by the critics for his

defect as to this particular in feveral parts of the Iliad and

OdyfTey ; but candour afcribes this defect to the times in

which he lived. Virgil has excelled all others in the pro-

priety of his fentiments. Milton is likewife commended in

this refpeft ; and he claims peculiar praife from the confi-

deration, that mod of his characters lie out of nature, and

were to be formed purely by his own invention. The loves

of Dido and ./Eneas are merely copies of what has palled be-

tween other perfons. WhereasAdam and Eve, before the fall,

Sre a different fpecies from that of mankind, who are defcended

fromthem; and noonebutapoetof themoft unboundedinven-

tion, and the mod exquilite judgment, could have introduced

into their converfation and behaviour fo many apt circum-

ltanccs during their Hate of innocence. An epic poem
fliould abound not only with fuch thoughts as are natural,

but alfo with fuch as are fublime. In this refpect Virgil i3

inferior to Homer. Indeed, Virgil feldom rifes into fenti-

ments that are aftonifhing, where he is not fired by the

Jliad. He every where charms and pleafes us bv the force

of his own genius ; but feldom elevates and tranfports us

where he does not deduep his hints from Homer. Milton's

chief talent, and diftinguifhing excellence, lie in the fubli-

rr.ity of his thoughts. In the greatnefs of his fentiments

he triumphs over all the poets both ancient and -modern,

Homer only excepted. As fentiments that are natural and
fublime are always to be purfued in an heroic poem, there

are two kind-s of thoughts, which fhould be carefully avoid-

ed ; the firll are fuch as are affected and unnatural, and the

fecond fuch as are mean and vulgar. In Virgil we meet
with little or nothing that refemblcs the firit kind of

thought 1 none of thofe trifling points and puerilities that

often occur in Ovid, none of the epigrammatic turns of Lu-
can, none of thefwelling fentiments that are fo frequent in

Statius and Claudian, and none of the mixed embellifh-

ments of TafTo. Ever)' thing is juft and natural. Milton

has fometimes erred in this refpect ; and it is urged as his

apology, that he was infected by the tafte and practice of

the age in which he lived. Mean and vulgar thoughts lxave

rendered Horner obnoxious to cenfure ; but his advocates

have imputed fentiments of this kind to the age in which he

wrote, and to that which he defcribed, rather than to any
imperfection in that divine poet. No blemiih of this kind
is obfervable in Virgil, and Milton is feldom chargeable

with it.

We have already obferved, that the language of an

heroic poem fliould be both perfpicuous and fublime. Irt

ptopuVtion as either of thefe two qualities are wanting, the

language is imperfect. See farther of the nature of the

epic poem under Fable. For its matter, fee Actiom.
For its form, fee Narration. For its vcrillication, fee

Hexameter. See alfo Manners, Characters, Ma-
chine, &c. Sec alio ALw.m, Iliad, Tasso's Jerufa-

/.„,, L •. I OEMs' Li/J'mI, Fenelon's Telematbtu, Vol-
TAIRe's Henriade, and Milton's Paradise Lo/l.

EPlCAlR.08, in Ancient Geography, a town of Palef-

. E. of Jordan. Ptolemv.

EPICARIA, a town of 'lllyria, in Dahnatia. Ptol.

1. 1'i'CAU'MA, (from swi, and x.y.iv, to turn). See En-
CAUMA.
EPICEEUON, EwwuSkw, formed of tmt upon, and

KiJb;, funeral, ill the Greek and Latin Poetry, was a

funeral eulogy, or a composition in profe or verfe, de-

livered over the corpfe of a friend or neighbour, com-

memorative of the virtues of the deceafed. In celebrating

the obfequies of diftinguilhed perfons three kinds of fu-

neral difcourfes were ufed on the occalion. One, delivered

when the friends were affembled to perform the lalt mourn-

ful offices for the dead, was termed cpicedium; another, at

the rogus,buftum, or funeral pile, nania; and that inferibed

on the tomb or cenotaph, cpitaphium. In the early ages of lo-

ciety, the cpicedium was generally an extemporaneous effufion

of fome near relative or affectionate friend, cxpreffive of the

fentiments he felt at the lofs, and calculated to excite the

common fympathy of the furrounding attendants. Beautiful

fpecimeus are given of this fpecies of poftobituary refpect by
Virgil in the iEncid : the one (lib. ix. ) on the death of Eu-
ryalus, and the other (lib. xi. ) on the death of Pallas. But in

fubfequent periods, when wealth and luxury had nipplanted

thelimplicityof nature, and truth of feeling had been obliged

by fafhion to yield to the flattery of pomp ; the cuflom,

though preferved, materially differed in its character and

form. What once had been the proper expreffun of undif-

fembled elteem, was changed into a degrading lyltem of pa-

geantry and venality. In molt public funerals,but moreefpeci-

ally in thofe calledvindiclivi,the corpfe.previous to interment,

was carried into the forum, attended by a vaft train of invited

or hired followers, when one of the relatives, or fome orator of

eminence, alcended the roll rum, and harangued the audience

in praife of the departed friend or hero. The origin of

"this cuflom is attributed to Valerius Publicola, after the

expulfion of. the regal title. He having honoured the

obfequies of his colleague with a funeral oration, fo pleated

the vanity of the Roman people, that it foon became

fafhionable to celebrate the funerals of great or diftinguifhed

characters with panegyrics, or encomiaftic orations. The
practice became at length fo popular, that the younger

Pliny, in his epillle, lib. ii. ep. i.confiders it as the lalt, but

not the leaft addition to the happinefs of a great and good
man, to have had the enviable honour of being commended
at his funeral by the eloquence of the conful, Tacitus. Nor
was this privilege exclufively confined to men; for Livy
relates that the Roman matrons, having been extremely

liberal and active in railing a collection of gold to enable

the government to deliver the city from the hands of the

Gauls, were allowed, by an act of the fenate, to have the

privilege of epicedia being pronounced at the celebration of

their obfequies, equally with the other fex. The abufes to

which this cultom was liable, and to which it actually

became in time fubfervient, are made the fubjects of juil

complaint, and pointed animadverfion, both by Cicero and

Livy ; as tending, by the fulfomenefs of flattery, to weaken

the motives to virtue, and by the greater attention which

2 thofe
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thole polllnimoiis orator) paid to the blandifhme is of
eloquence) than to the accurate ftatement of

I Is, to

faint y the page, and corrupt the fource of hiftory. For on
fuch occafions the orator did not fail to extol the deceafed

in the moil unqualified terms of praife, to emblazon his

virtues in the moll brilliant colours, and to place to his

credit noble actions which he had never achieved. Parti-

cularly when the orator entered on an inveftigation of the

lineage of the party, he feldom failed to ally him to fome
patrician family, or dignify his pedigree, by aflbciating with
Jiii name fome of the moll renowned characters in the com-
monwealth to illullrate and confirm the defcent, fo that

gradually, by means of thefe mifreprefentations bring re-

corded, the epiccdia tended to obliterate the juft dillinitions

of confanguinity, and throw down the barriers of property.

From this heathen cuflom are derived obituary maffes, orai-

fons funebres, and funeral fermons.

EPICERASTICS, E-ra-iKsjaf-Jxa, formed of ;oti and
x-^x.y. u.i, I moderate, in Medicine, remedies which, by their

temperate moiflure, foften the acrimony of a humour, and
affuage the painful fenfation of a pait irritated or affh£led

by it ; fuch are the roots of althaea, mallows, liquorice
;

leaves ot lettuce, mallows, water-lily, purflain ; the feeds of
flax, poppy, &c. See Emollients.
EPICHARMUS, in Biography, a native of the ifland

of Cos, who fiouriihed in the 5th century, B. C. His fa-

ther removed him at an early age to Megara, and afterwards

to Syracufe, where he became a difciple in the Pythagorean
fchool. Being prevented, by the tyranny of Pliero, from
affuming the public profeffion of philofophy, he chiefly ap-

plied himlelf to the (ludy of dramatic poetry, and offended

the Pythagoreans, by introducing the doctrines and pre-

cepts of Pythagoras upon the ftage. His comedies were
numerous, of which Suidas affigns to him 52 ; but only

fome few fragments remain. He taught a fchool at Syra-

cufe, and is laid to have invented the two Greek letters &

and x- He alfo wrote commentaries upon phyfical and
medical fubjedts. We have no accurate account of his phi-

lofophical tenets : but fome of his apophthegms deferve to

be recorded ; fuch are the following : " To die is an evil

;

but to be dead is no evil." " Every man's natural difpofi-

tion is his good or evil daemon." " He who is naturally

inclined to good is noble, though his mother was an Ethi-

opian." "Be fober in thought, be flow in belief ; thefe

are the fiuews of wifdom." " The gods fet up their fa-

vours at a price, and induflry is the purchafer." " Live fo

as to be prepared either for a long life or a fhort one."
According to Lucian, the life of Epicharmus was prolonged

to the age of 97 years. Laert. 1. viii. $ 78. Suidas.

Fabr. Bib. Graec. v. i. p. 676. Brucker's Phil, by Eii-

field, vol. i.

EPICHfREMA, E-Ttix^m'-'; in Logic, an argumenta-

tion, confiding of four or more ptopofitions, fome of which
are proofs of others.

Thus, that oration of Cicero for Milo may be reduced to

the epichirema : " Thofc who way-lay a man to kill him,

it is lawful for him to kill, as is allowed by the laws of na-

ture and nations, and by the practice of the heft men ; but

Clodius way-laid Milo with that view, as appears from his

forming an ambufcade before his country-houfe, and from

his provision of weapons, foldiers, &c." Therefore it was
lawful for Milo to kill Clodius.

EPiCIi.'ROTONIA, among the Athenians. It was

ordained by Solon, that once every year the laws fhould be

carefully revifed and examined ; and if any of them were

found unfuitable to the prefent date of affairs, they fliould

he repealed. This was called va^ufvtm^ :u> ro^tov, from the
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manner of giving their fuffrages, by holding up their hands.

.See a farther account of this cullom in Pott. Archicol.

lib, i. cap i. t i. p. 142.

EPICHOE DIS, from -
r

>., an intejline, in Anatomy, a

name given by feme to the mefentery.

EP1CHUS, or Tacape (Gabs'), in Ancient Geography,

a town of Africa, on the coafl of the Mediterranean fea, S.

,of Tephrura. See Gabs.
EPICITHARISMA, in the Ancient Mufic, an air for

the cithara, faid to be played at the end of dramatic pieces ;

which, consequently, mull have been to Greek plays what a

terminating ballet is now to an opera.

EP1CLEROS, V.mv.\i\-)o;, among the Athenians, a

daughter that had no brothers, and therefore inherited her

father's whole eflate. See EpidicasiA.
EPICCENE, Ecrutouot, in Grammar, a term applied to

nouns, which, under the fame gender and termination, mark,
indifferently, two kinds of fexes. See Gender.
Such in Latin, are aquila, vefpertdio, &c. which fignify

equally a male or a female eagle, or bat.

Grammarians diflinguifh between epicosne and common.
A noun is faid to be common of two kinds, when it mny be
joined either with a mafculine or a feminine article ; and epi-

ccene, when it is always joined to fome one of the two ar-

ticles, and yet iignifies both genders.

EPICOLIC Region, in Anatomy, from sct, upon, and
xoAiov, the colon, that part of the abdomen which is above the

colon.

EPICRANIUS, a thin and broad mufcle, covering the

fuperior arched portion of the cranium, and called alfo

fronto-occipitalis, and occipito-frontien ; or delcribed as two
mufcles by the names of frontalis and occipitalis.

If we defcribe this as a fingle mufcle, which we confider

as the mofl natural and correct method, it will belong to

the clafs of digallric mufcles, or of fuch as poffefs a middle

tendon, with flefhy fibres connected to its two ends. The
aponeurofis is a very broad but thin plane, made up of
tendinous fibres, varioufly interwoven, covering the up-

per part of the cranium, and hence called by Soemmering
galea cranii aponeurotica. It is feparated, along the mid-
dle, by a narrow interval from the oppofite mufcle, and it

extends externally as far as the femicircular line, to which
the temporal iafcia is affixed. Its outer furface adheres

clofely to the fcalp, while the inner is much more loofely

connected, by a yielding cellular fubltance free from fat,

to the pericranium. Its edges are infenfibly continued

into the neighbouring cellular fubftance.

The frontal portion is a thin flattened layer of mufcular

fibres, commencing by a femilunar edge from the front of
the aponeurofis, and defcending in a llraight courfe to the

eyebrow. Internally it is continuous with the oppofite

mufcle, and detaches a portion of fibres along the fide of
the nofe, to join the compreffor narium, and levator labii fu-

pcrioris and ahe nafi. It then terminates by joining the or-

bicularis palpebrarum, through the whole of Us upper con-

vexity, and it is alfo connected with the cormgator fuper-

cilii. The external furface of this mufcle is covered by the

integuments of the forehead ; and its inner furface lies

on the frontal hone and OS nafi.

The occipital portion is not fo broad as the preceding.

Arifing from the back edge of the aponeurofis, it is infer led

into the upper part iff the external tranfverle ridge oi the

occipital bone. It covers the occipital and a little of the

temporal bone, and is covered by the fcalp.

It is very obvious that the occipito-frontalis cannot afft\t

the bones of the head; but it moves the integument:. 111

different direction. , in confequence of the connection betwoen
ita

.
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its tendon and the fcalp. When the frontal and occipital

poitions aft alternately, they draw the common tendon
backwards and forwards, and thereby impart confidetable
motion to the whole hairy fcalp. If they act together, they
will render the aponeurofis tenfe. When the frontal acts

feparately, it draws up the eyebrow and (kin of the forehead,
and throws the latter into tr3nfverfe wrinkles. Hence it is

concerned in the cxpreflion of the countenance, and acts

more .efpecially in the gay and joyful emotions, directly

antagonizing the corrugator fupcrcilii, which throws the
forehead, and particularly the eyebrows, into longitudinal
wrinkles. It contributes alfo, by means of its connection
with the upper eyelids, to the opening of the eyelids, when
we carry that to as great an extent as poflible.' The fepa-

rate action of the occipital can only produce a (light effect

• on the integuments of the back of'thc head. Its contrac-
tion, however, fixes the aponeurofis, and renders it a firm

point for the contraction of the frontal in railing the eye-
brow and eyelid. This mufcle, on the whole, is ftrongly
analogous to the pannieulus carnofus of quadrupeds.

EPICRASIS, in Medicine, is a gradual evacuation of ill

humours in the blood.

EPICRISIS, F.-r.*.-ijv, in Rhetoric, a clear and brief de-
claration of the fpeaker's judgment concerning the fubject
in hand. Thus, " ego fie ftatiio, in optimo imperatore
quatuor has res inefle oportere, &c." VofT. Rhet. lib. vi.

V- 495-

EPICTETI, in Ancient Geography, a people, who, ac-

cording to Strabo, bounded Bithynia on the eaft. Hence
the weftern part of Phrygia obtained the appellation of
" Phrygia Epidetus." In this territory was the fource

of the river Hermus, and the town of Ancyra was fituated

in it, on the frontiers ot Mylia.

EPICTETUS, m Biography, an eminent Stoic philofo-

pher, no lefs diftinguifhed for his virtues than his wifdom,
was born in a fervile condition at Hierapolis in Phrygia,
and flourifhed in the firft century of the Chriftian era. At
an early age he was fold as a flave to Epaphroditus, a cele-

brated freedman of Nero, to whom Jofephus inferibed moft
ef his works, and who was afterwards put to death by Do-
mitian. Epictetus was lame j and of this infirmity various

caufes have been afligned by different writers. Celfus re-

lates, that when his mafter, in order to torture him, fqueezed
his leg very hard, the philofopher betrayed no fymptoms of
fear, but laid very calmly to his tormentor ;

" You will

break my leg ;" and when it was broken, he only faid with
a fmile, " Did I not tell you that you would break it."

Some fay, that he was born lame ; and others afcribe his

lamenefs to the heavy chains with which his mafter loaded
h;rr.. Epictetus, having, by lome means which are not re-

corded, obtained his freedom, retired to a fmall hut within
the city ot Rome, where, in an indigent condition, he de-
voted himfelf to the lludy of philofophy. Having in his

rt'ucment acquired a competent knowledge of the princi-

ples of the Stoic feet, and having alfo received inftructions

in rhetoric from Rufus ; he became, notwithftanding his

poverty, a popular preceptor of morals. He was an acute
and judicious obferver of manners ; his eloquence was
Ample, majeftic, nervous, and penetrating : his doctrine in-

culcated the pureft morals ; and his life was an admirable
pattern of fobriety, magnanimity, and the moft rigid virtue.

His reprehenfions of vice were bold and animated ; his in-

ftructions and precepts impreffive and conciliating ; and they
were communicated without that dogmatifm, vanity, and
rudenefs, which were too generally affected by the philofo-

phers. He was accuftomed to obferve, that the fum of

E P 1

Moral in IIruction may be co-nprifed in two words, 0L\-y-

ir-^v, /. e. endure and abftain, or be;.r and forbear. Auhii
Gellius reprefents him as the greateft man the feet of the

Stoics ever prod.ic.d. The tyranny of Domitian, notwith-

ftandin,!' his extreme poverty and lingular merit, included

him in the number of thole philofophers who were banifhed

from Italy ; and to the arbitrary decree of this monitor, he

calmly fubmitted, confidering himfelf as a citizen of

world, and fully apprifed, that wherever he went he carried

his bell treasure along with him. At Nieopolis in Epirus,

which he chofe as the place of his reiidence, he purfued his

defign of correcting vice and folly by the precepts of philo-

foph/. The wifdom and eloquence of his difcourfes were

held in fuch high ellimation, that his hearers were very nu-

merous, and it became a common practice among them to

commit his inftructions to writing. It is not certain whe-
ther he returned to Rome after the death of Domitian ; but

the refpect which Adrian entertained for him renders it pro-

bible, that he fpent the latter part of his life in that city.

Here, however, he obtained no favours, that could induce

him to abandon that humble condition of contented and in-

dependent poverty, which he had felected, and in which he

determined to remain. Of the time and manner of his death

we have ho certain account. Themiftius and Suidas afiert

that he lived till the time of the Antonines ; but from the

mention that is made of him by Aulus Gellius and Marcus
Aurelius, it is probable that he died towards the clofe of

the reign of Adrian. His name and memory were fo much
refpected after his deceafe, that, according to Lucian, the

earthen lamp, by which he ufed to ftudy, was fold for

3000 drachmas, or more than 90/. of our money. The tef-

timony of Suidas, who afferts that Epictetus wrote many
books, is not fupported by any ancient author ; however
this be, the only remains of this philofopher are his beau-

tiful moral manual, entitled " Enchiridion," and his " Dif-

fertations," felected by Arrian, which were drawn up
from notes taken by his difciples from his lips. Annan's
account of his life and death is not now extant, Simplicius

has left a commentary upon his doctrine, in the eclectic

manner. There are alio various fragments of his wifdom
preferved by Antoninus, Gellius, Stobseus, and others.

Although the doctrine of Epictetus is lefs extravagant than

that of any other Stoic, his writings every where breathe

the true fpirit of Stoicifm. The tenet of the immortality

of the foul was adopted and maintained by him with a de-

gree of confiller.cy fuited to a more rational fyftem than

that of the Stoics, who inculcated a renovation of being 1:1

the circuit of events, according to the inevitable order of

fate; and his exhortations to contentment and fubmillion to

Providence are enforced on much founder principles than

thofe of the Stoics. He alfo ftrenuouilv oppofed the o: -

nion held bv the Stoics in general, concerning the lawful-

ness of fuicide ; and his whole fyftem of practical virtues

approaches nearer than that of any other inflructor, unen-

lightened by revelation, to the purity ef Chriftian morality.

We have various editions of the remains of this philotopher,

publifhed at Leyden in 1670, in 8vo. cum notis variorum ;

at Utrecht in 171 1, in 4to. ; at Oxford, in 1740, in 8vo.

by Jofeph Simplon, together with the Table of Cebes, &c |

at London in 1742 by J. Upton, in two volumes 4M.
which is the moil valuable of all. The Enchiridion was
publifhed by C. G. Heyne, in 1776, in 8vo. and, toge-

ther with Cebes's table, by Schweghaufer, in 179%, Svo.

Thefe have been tranflated into various languages ; but the

moft efteemed veriion in our country is that by Mrs. Carter,

publifhed in 1758, with notes. Fabr. Bib. Gnec. v. lii.

Aul. Geli. 1. i. c. 2. Arrian, 1. i. iii. Lucian in Pereg.
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EPICUREANS.
t. iv. Adv. Indoc"t. lib. cmcnt. t. ii. Brucker's Hift. Phil,

by Enfield, vol. ii.

' EPICUREANS, a fort of ancient philofophers, who
adhered to the doctrines and opinions of Epicurus. Sec

Epicurus.
The doctrines of Epicurus, as they are Hated in a juft,

comprehenfive, and elaborate detail by Bruckerin his " Hii-

tory of Philofophy," tranflated and abridged by Dr. En-
field, are arranged under the diftincl heads of Philofophy
in general, canons or rules of philofophiiing, Phyfics, and
Ethics. Philofophy is the exercife of reafon in the purfuit

mid attainment of a happv life ; whence it follows, that thofe

ftudies which conduce neither to the acquisition nor the en-

joyment of happinefs are to be difmilled as of no value.

The end of all fpeculation ought to be, to enable men to

judge with certainty what is to be chofen, ar.d what
to be avoided, to prelerve themfelves free from pain,

and to fecure health of body and tranquillity of mind.

Accordingly, the young mould apply to the ftudy of it

without delay, nor fhould the old be ever weary in the pur-

fuit of it. As nothing ought to be dearer to a philofopher

than truth, he fhould profecute it by the moil direft means,
devifing no fi&ions himfelf, nor fuffering himfelf to be im-
pofed upon by the fictions of others, neither poets, orators,

nor logicians ; making no other life of the rules of rhetoric

or grammar, than to enable him to fpeak or Write with ac-

curacy and perfpicuity, and always preferring a plain and
fimple to an ornamented ftyle. A wife man will embrace
fuch tenets, and only fuch, as are built upon experience,

or upon certain and indiiputable axioms. Philofophy

confifts of two parts :—phyfics, which refpeit the con-

templation of nature ; and ethics, which are employed in

the regulation of manners. Of thefe, the latter is the moll

important ; the knowledge of nature being only neceffary

as a means of promoting the happinefs of life. Philofo-

phers have added a third part, dialectics ; which ought to

be reje&ed, as only productive of thorny difputes, idle

quibbles, and fruitlefs cavilling. In order to facilitate

the purfuit of knowledge, a few plain maxims and rules

may be ufeful. Truth is of two kinds; that which refpefts

real exiftence, and that which confifts in a perfect agree-

ment between the conception of the mind and the nature of

things. In order to judge rightly concerning truth, it is

neceffary to ufe fome criterion, or inftrument, of judging.

This criterion will vary according to the nature of the ob-

ject which the mind contemplates. In judging of natural

and moral objefts, the three inftruments employed are fenfe,

preconception, and paffion. The maxims, or canons, per-

taining to fenfe, are four : Firft, that the fenfes can never

be deceived, and confequently, that every perception of

an image, or appearance, is true; that is, that the percep-

tion, or fimple apprehenfion, and its efficient caufe, the

fpecies or image flowing from the objedt, really agree.

Secondly, opinion, or judgment, ib confequent upon per-

ception, and admits of truth or falfehood. Perceptions, or

fenfations, arc the effect of real external phenomena; but

when the mind judges concerning, thefe appearances, the

opinion may be either right or wrong. Thirdly, every

opinion is to be admitted as true, which is attcfted, or

not contradicted, by the evidence of the fenfes, after a care-

ful and deliberate examination of every circumflancc which
can be fuppofed to affedt the queftion. Fourthly, an opi-

nion contradicted, or not attcfted by the evidence of the

fenfes, is falfe. Thus, the opinion of a Plenum muft be
falfc, becaufe it contradicts the evidence of the fenfes,

which atteft, that there is fuch a thing as motion. Con-
cerning the fecond inftrument of judgment, viz. Tf>/.r|>'.-,

Vol. XIII.

or preconception, four canons may be laid down. Firft,

that all pre-conceptions are derived from the fenfes, either

by immediate imprefiiou, as of an individual man ; by en-

largement or diminution, as of a giant or dwarf; by refcm-

blance, as of an unknown city to one which has been feen ;

or by compolition, as of a centaur. Secondly, pre-concep-

tion is neceffary to enable us to reafon, inquire, or judge of

any thing. Thirdly, pre-conceptions, or univerfal notions,

are the principles of all reafoning and difcourfe ; and we
talily refer to thefe in comparing one thing with another.

If thefe notions be agreeable to nature, and diftin&ly con-

ceived, artificial reafoning will be unneceffary. Fourthly,

truths, not fclf-evident, are to be deduced from manifelt pre-

conceptions ; or, where the relation of ideas is ebfeure, it is

to be made evident by the intermediate ufe of fome acknow-
ledged principle. The third inftrument, paffion, or affec-

tion, which comprehends pleafure and pain, admits of the

following four evident maxims. Firft, all pleafure, to

which no pain is annexed, is for its own fake to be purfued.

Secondly, all pain, to which no pleafure is annexed, is for

its own fake to be avoided. Thirdly, that pleafure, which
either prevents the enjoyment of a greater pleafure, or pro-

duces a greater pain, is to be fliunned. Fourthly, that pain,

which either removes a greater pain, or procures a greater

pleafure, is to be endured. As to the ufe of words, two
canons are fufficient. Firll, in fpeaking, ufe terms in com-
mon ufe, and in the fenfe in which they are commonly un-

derftood. Secondly, in hearing, or reading, attend care-

fully to the fignification which the fpeaker or writer affixes

to his terms. Attention to thefe maxims would prevent

much obfeurity and confufion, and terminate many difputes.

By thefe rules Epicurus undertook to conduft his followers

into the fecrets of nature, and to lay open to them the

origin of things.

The phyfical doctrine of Epicurus was as follows : Nothing
can ever fpring from nothing, nor can any thing ever return

to nothing. The univerfe always exifled, and will always

remain ; for there is nothing into which it can be changed.

There is nothing in nature, nor can any thing be conceived,

befides body and fpace. Body is that which poffefTes the

properties of bulk, figure, refiftance, and gravity : it is this

alone which can touch and be touched. Space, or vacuum,
deftitute of the properties of body, incapable of aftion or

paffion, is the region which is or may be occupied by body,
and which affords it an opportunity of moving freely. The
exiftence of bodies is attelted by the fenfes. Space muft
alfo exift, in order to allow bodies place in which to move
and exift ; and of their exiftence and motion we have the

certain proof of perception. Belides body and fpace, no
third nature can be conceived. But the exiftence of quali-

ties is not precluded, becaufe thefe have no fubliftcnce except

in the body to which they belong. The univerfe, confilt-

ing of body and fpace, is infinite. Bodies are infinite in

multitude ; fpace is infinite in magnitude. The univerfe is

immoveable, becaufe there is no place beyond it into which
it can move. It is alfo eternal and immutable, iince it is

liable to neither increafe nor decveafc, to produ&ion nor

decay. Neverthelefs, the parts of the univerfe arc in mo.
tion, and are fubjeft to change. All bodies coulilt of parts,

which are either themfelves fimple principles, or may be n -

folved into fuch. Thefe firft principles, or fimple atoms, arc

divifible by no force, and therefore muft be immutable.

The exiftence of fuch atoms is indifputable, becaufe it is

impoffible that any thing which exift s fhould be reduced to

nothing. A finite body cannot confift of parts infinite cithei

in magnitude or number) and therefore divifibility of bodies

in infinitum is inconceivable. AJI alums are of the I
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EPICUREANS.
nature, without any difference in effential. qualities; and infinite multitude of atoms, which, with infinite fpace,

yet it appears, from their different effects upon the fenfes, conftitutes the univerfe, falling fortuitoufly into the region

that they differ in magnitude, figure, and weight. Atoms of the world, were in confequeuce of their innate motion

exift in every poflible variety of figure; and yet on account collected into one rude and indigefted mafs. In this chaos,

of their folidity, they are infrangible, or incapable of actual the heavieft and largeft atoms, or collections of atoms, firft

divilion. Gravity is an effential principle of atoms ; for

being perpetually in motion, or making an effort to move,

they muft be moved by an internal impulfe, which may be

called gravity. By this internal force, atoms are carried

forward in a direction, which is nearly rectilinear; and

whilll they pafs through free fpace, their declination from a

right line occaiions a cafual concurrence of corpufclcs of

different forms. Thus various kinds of curvilinear motion

will be produced. Moreover, when one atom is reflected

fubfided, whillt the fmallcr, and thofc which from their

form would move moft freely, were driven upwards. Thefe
latter, after many reverberation?, rofe into the outer region

of the world, and formed the heavens. Thole atoms, which

by their fize and figure were fuited to form fiery bo

collected themfelves into (tars : thofe which were not capa-

ble of rifing fo high in the fphcre of the world, being dif-

turbed by the fiery particles, formed themfclves into air.

At lengtli from thofe which fubfided was produced the

from another, and again repejled by a third, it will acquire a earth. By the action of air, agitated by heat from the

heavenly bodies upon the mixed mafs of the earth, its

fmoother and lighter particles were feparated from the reit,

and wnter was produced, which naturally flowed into the

loweft places. In the firft combination of atoms, which
formed the chaos, various feeds arofe, which, being pre-

ferred and nourifhed by moifture and heat, afterwards fprung

forth in organized bodies of different kinds. Of the animal

productions of the earth, fome may be conceived to have

been produced imperfect, and therefore incapable of life,

but others would come forth more perfect. Thefe, after

the earth was exhaufted of its feminal virtues, would re-

fpectively continue their fpecies. The world, thus formed,

would be preferved by the fame mechanical caufes which
produced it ; but by the inceffant motion of atoms, which
alone are folid and incorruptible, it would gradually tend

to diffolution. In procefs of time nothing will remain but
ieparate atoms and infinite fpace. As atoms are infinite,

the number of worlds may alfo be infinite. The earth oc-

cupies the middle part of the world ; but no point within

it is properly the centre of gravity, for all heavy bodies

kind of vibratory oftremulous motion. Hence an univerfal

agitation will enfue. The principle of gravity, being effen-

tial to the primary corpukles or atoms, thefe muft have

been inccffantly, and from eternity, in actual motion ; and

with a velocity, when no obltacle intervenes, which will

caufe them to pafs through the greateft imaginable fpace

in the fmalleft imaginable portion of time. All atoms are

alfo fuppofed, whilll they pafs without refiftance through

the fame empty fpace, to move with equal velocity ; and

though, by collifion, their direction may be changed, their

velocity is not diminifhed. Atoms are the elements from

which all tilings are compounded, and into which they are

refolved ; and the energy, or principle of motion, which

effentially belongs to them, is the fole agent in the opera-

tions of nature. Action originates in atoms, and from thefe

proceeds to compound bodies. Al the changes which

take place in the figure, and other properties of bodies,

confift in local motion. Bodies are more or lefs rare, in

proportion to the fize of the vacuities which intercept the

folid atoms of which they are compofed. Tranfparency

depends partly upon the fame caufe, and partly upon the fall in nearly parallel lines. The doctrine of Antipodes,

pofition of the vacuities between the particles : for rays of according to the Epicurean philofophy, is falfc. Thepolition ot tlie vacuities Detween rue particles : tor ray

light will pafs eafily through a denfe body, as glafs, if its

vacuities be placed in a ftraight line. Hardnefs and foft-

nefs, flexibility, ductility, and other qualities, may be ex-

plained in a iimilar manner. The weight of a body is the

refult of the weight of all its atoms ; and fince gravity is an

effential property of all atoms, all bodies muft be heavy

;

and the only reafon why fome bodies appear to have the

ding to the Epicurean philolopliy,

figure of the earth is a circular plane ; and it is preferved

from falling towards the lower region by the air, with

which it is congenial, and upon which therefore it does not

prefs ; their mutual action deitroying the effect of gravity.

Earthquakes are caufed by the agitation of internal winds

and water, or by the decay orfudden fall of columns, that

fupport portions of the earth's fuiface. Or, the internal

confrarv principle of levity is, that they are driven upwards winds may be converted into tires, which may caufe hidden

by the denfer mafs in which they are placed. Heat is the and violent eruptions, as in mount jEtna. Waters palling

influx of certain fmall, ronnd, foft corpufcles, which infinu- out of the fea into the crevices of the earth, undergo a

ate themfelves into the pores of bodies in continual fuccef- filtration, by which the particles of fait received by them
fion, till by their perpetual action, the parts are feparated, from the bed of the fea are feparated. Foffils and plants

and at length the body diffolved. The fenfe of heat is the are produced by the motion of atoms, that caufe the con-

perception of the feparation of parts, which were before tinual tranfpofition, accretion or diminution of individual

contiguous. Cold is the influx of certain irregular atoms, bodies. Having no vital principle, they can only be faid

whole motion is flower than that of thofe which occafion analogically to live or die. Animals having been once

heat, and their effect the reverfe of the former. Plcafure formed, at the beginning of the world, by the cafual

and pain, motion and reft, and even time, are actions of conjunction of iimilar atoms, the production of animal

bodies. Production and diffolution are nothing more than bodies is Hill continued in a confident and determinate or-

a change of the pofition of atoms, or an increafe or dimi- der. The parts of animals were not originally framed for

nution of the particles of which bodies are compofed. The the ufes to which they are now applied ; but, having been

world is finite and terminable, and muft have fome figure, accidentally produced, they were afterwards accidentally

though this cannot poffibly be afcertained. It is not eter- employed. The eye, for example, was not made for fee-

nal, but began at a certain time to exift ; for fince every ing, nor the ear for hearing, but the foul, being formed

thing in the world is liable to viciflitudes of production and within the body at the fame time with thefe organs, and

decay, the world itfelf muft partake of them. This may connected with them, could not avoid making ufe of them
alfo be inferred from the fliort date of hiftory, and the late

invention of arts.

The formation of the world may be conceived to have

happened in the following manner : a finite number of that

in their refpective functions. The foul is afubile corporeal

fubftance, compofed of the fineft atoms ; which, by the

extreme tenuity of its particles, is able to penetrate the

whole body, and to adhere to all its parts. It is compofed

cf



EPICUREAN'S.
«f four diftinct parts ; fire, which caufea animal heat; an

ethereal pnuciple, which is moifl vapour ; air ; and a fourth

principle, which is the caufe of fenfation. Thefe four

parts are to perfectly combined as to form one fubtle fub-

itaiice, whi';b, whilll it remains in the body, is the caufe
of all its (.'.ciltics, motions, and paffions, and which cannot
be feparated from it, without producing the entire dilTolu-

tion of the animal fyftem. Different leufations are the
caiual eflecls of tbu different, organs, which the foul in its

union with the body is capable of employing-, and of the

different properties and qualities ot external objects.

Thefe become fenfible by means of certain fpecies, or
images, which are perpetually pafinig like thin films from
bodies, in form limilar to the furfaces of the bodies them-
felves, and ftriking upon organs iitled to receive them.
The mind, or intellect, which is endued with the power of

thinking, judging, and determining, is formed of parti-

cles molt fubtlein their nature, and capable of the molt ra-

pid motion. This intellect is a portion of the foul, form-
ing with it one nature, and yet retaining its diftinct charac-

ter, which is the power of thinking; the itippofed feat of it is

the middle of the breall, or the heart, which we perceive

to be the region of thofe affections which are excited by
cogitation. Thought is produced by iubtle images, which
find their way through the body, and, when they arrive

at the intellect, move it to think. The affections and
paflions of the foul may be reduced to two, plealure and
pain. Voluntary motion is the effect^ of images conveyed
to the mind, by which pleafurable or painful conceptions

are formed, and fubfequent delires or aversions are pro-

duced, which become the immediate fprings of action.

Sleep is produced, when the parts of the foul, which are

at other times diffufed through the body, are expreffed or

feparated by the action of the air, or of food. Dreams
are the effect of images cafually flying about, which from
their extreme tenuity penetrate the body and ftrike upon
the mind, exciting an imaginary perception of thofe things,

of which they are images. Death is the privation of fen-

f.'tion, in confequence of the fep ration ot the foul from

the body ; in which cafe, the foul is difperfed into the cor-

pufcles or atoms of which it was compofed, and therefore

can no longer be capable of thought or perception. The
knowledge of things, which belong to the regions above

the earth, whether aerial or celeftial, is to be purfued only-

fur freeing the mind from imaginary fears, and lettling it in

a (late of tranquillity. In the heavens, or ethereal regions,

the fun, moon, and Mars appear to be fiery bodies ; or they

may be finooth mirrors, from which bright fiery particles

flowing through the ethereal regions are reflected to the

earth; or they may be deep vtffels, containing fires'; or

maybe circular plates heated like mortar, or ftones in

: nace. The apparent motion of the heavenly bodies

may arife from the revolution of the whole heaven in which

they are fixed, like nails in a folid body : or by the revolu-

of the bodies themfelves through the heaven as a fluid

and permeable medium. The caufe of this motion may
be, either an internal neceffity in the natures of the bodies

themfelves, or the external preffurc of fome ethereal

fluid.

In the univerfe there are, according to Epicuru9, with-

out contradiction^ divine natures; becaufu nature itlclf

impreffed the idea of divinity upon the minds of men.

The notion is univerfal, nor is it citablifhed by cuflom,

Uw, pr any human inltitution ; but it is the effect of an

innate piinciple, producing univerfal confent, and therefore

it mud be true. This univerfal notion has probably arifen

from images of the gods, which have cafually made their

way into the minds of men ift flerp, and have aftcrwardi

been recollected. But it is inconfillent with our natural

1 ii of the gods, as happy and immortal beings, to fup-

pofe that they encumber themfelves with the management

of l he world, or are fubjccl to the cares and pafiions which

mult attend fo great a charge. Hence it is inferred, that

the gods have no intercourfe with mankind, nor any concern

with the affairs of the world. Nevtrthelefs, on account of

their excellent nature, they are objects of reverence and

vuiihip. In their external Ihape the gods referable men ;

and though the place ot their refidence is unknown to

mortals, it is without doubt the manfion ot perfect purity,

tranquillity, and happinefs.

Upon a review of the preceding fuinmary of the Epicurean

fyitem, furnifhed chiefly by Laertius and Lucretius, it miift

appear to be a feeble and ineffectual eflort to explain the phe-

nomena of nature upon mechanical prinoipks. With this view

Epicurus adopts a variety of wild and fanciful bypothefes,

which evince his incapacity of lolving the grand problem

concerning the origin and formation of the world. But tha

greateft detect of this fyitem is the attempt of its author to

account forall the appearances of nature, even thofe which

refpect animated and intelligent beings, upon the fimple

principles of matter and motion, without introducing the

cy of a Supreme Intelligence, or admitting any other

idea of fate, than that of blind neceffity inherent in every

atom, by which it moves in a certain direction. Hence he

leaves unexplained thofe appearances of defign, which are fo

manifelt in every part of nature, and abfurdly fuppofes,

that the eye was not made for feeing, nor the ear for hear-

ing. Bciides the idea which he gives of the nature of the

gods, whole exiftence he admits, as limilar to man ; and of

their condition, as wholly fepai ate from the woild, and en-

joying no other felicity except that which arifes from inac-

tive tranquillity, falls infinitely fhort of the true conception

of Deity, as the intelligent Creator and Governor of the

world.

The doctrine of Epicurus concerning nature differs from

that of the Stoics, (feeSfoics,) chiefly in the following

particulars : while the latter held God to be the foul of the

world, diffufed through univerfal nature, the former ad-

mitted no primary intelligent nature into his fyftem, but

held atoms and fpace to be the bill principles of all things;

and whilll the Stoics conceived the active and paffive princi-

ples of nature to be connected by the chain of fate, Epicu-

rus afcribed every appearance in nature to a fortuitous colli-

fion and combination of atoms. See Atomical and Cor-
puscular Pbilofophy.

The ethics of Epicurus are much lefs exceptionable than

his phylics ; of which we may judge from the following ium-

mary. The end of living, or the ultimate good, which is

to be fought for its own fake, according to the univerfal

opinion of mankind, is happinefs : which men generally fail

of attaining, becaufe they form wrong notions of the nature

of happinefs, or do not uic proper means for attaining it.

The happinefs, which belongs to man, is that ftate in which

he enjoys as many of the good things, and fullers as few of

the evils incident to human nature as pofliblc, pafTing his

days in a fmooth courfe of permanent tranquillity. Perfect

happinefs cannot pollibly be pofleffed without the pleafure

that attends freedom from pain, and the enjoyment of the

good things of life. Plealure is in its nature good, and

ought to be purfued] and pain is in its nature evil, and.

fhould be avoided. Befides, pleafure or pain is the mea-"

fure of what is good or evil in every object of defire or

averCon, However, pleafure ought not in every inflance to

bepurfueU, nor pain lobt avoided; but reafon is todiftm-
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guffh and compare the nature and degrees of each, that the

rrfult may be a wife choice of that which lhall appear to be,

upon the whole, good. That pleafure is the firtt good ap-

pears from the inclination which every animal, from its firft

birth, difcovcrs to purfue pleature and avoid pain ; and is

confirmed by the univcrfal experience of mankind, who are

incited to action by no other principle, than the defire of

avoiding pain, or obtaining pleafure. Of pleafure there are

two kinds ; one conlilling in a (late of reft, in which both
body and mind are free from pain : the other arifing from an

agreeable agitation of the fenles, producing a correspondent

emotion in the foul. Upon the former of thefe, the en-

joyment of life chiefly depends. Happinefs may, therefore,

be laid to conlift in bodily eafe and mental tranquillity. It is

the office of reafon to confine the purfuit of pleafure within

the limits or' nature, fo as to attain this happy ftate ; which
neither refembles a rapid torrent, nor a Handing pool,

but is like a gentle ftream, that glides fmoothly and filently

along. This happy ftate can only be attained by a prudent

care of the body, and a fteady government of the mind.

The difeafes of the body are to be prevented by temperance,

or cured by medicine, or endured tolerably by patience.

Againft the difeafes of the mind philofophy provides fufHci-

ent antidotes ; the virtues are its inftruments for this pur-

pofe ; the radical fpring of which is prudence, or wifdom,

and this inftruc/ts men to free their underftandings from the

clouds of prejudice ; to exercife temperance and fortitude in

the government of themfelves: and to practife juftice toward

all others. In a happy life, pleafure can never be feparated

from virtue. A prudent man will confult his natural difpo-

fition in the choice of his plan of life. Temperance is that

difcreet regulation of the defires and pafiions, by which we
are enabled to enjoy pleafures without fuffering any confe-

tjuent inconvenience. They who maintain luch a conftant

felf-command, as never to be enticed by the profpeft of pre-

fent indulgence to do that which will be productive of evil,

obtain the trueft pleafure by declining pleafure. Sobriety,

as oppofed to inebriety and gluttony, teaches men that na-

ture is fatisfied with a little, and enables them to be con-

tented with fimple and frugal fare : thus health is preferved

;

the offices of life are performed with alertnefs and activity

;

and the occafional varieties of a plentiful board acquire an

excellent relilh, and a perfon is prepared to meet every re-

verfe of fortune without the fear of want. Continence,which

is a branch of temperance, prevents the difeafes, infamy, re-

morfe, and punifhment to which thofe are expofed, who in-

dulge themfelvesin unlawful amours. Mulicandpoetry, which

are often employed as incentives to licentious pleafure, are

to be cautioufly and fparingly ufed. Gentlecefs, as oppofed

to an irafcible temper, greatly contributes to the tranquillity

and happinefs of life, by preferving the mind from pertur-

bation, and arming it againll the affaults of calumny and

malice. Moderation in the purfuit of honours or riches,

is the only fecurity againft difappointment and vexation. A
wife man will, therefore, prefer the fimplicity of ruftic life

to the magnificence of courts. As the events of futurity

are uncertain, he neither will be elated with confident ex-

pectation, nor depreffed by doubt and defpair; the one and the

other being equally deftruttive of tranquillity. It will con-

tribute to the enjoyment of life, to confider death as the

perfeft termination of a happy life, which it becomes us to

clofe like fatisfied guefts, neither regretting the paft, nor

anxious for the future. Fortitude, by enabling us to endure

pain and banifh fear, is of great ufe in producing tranquillity.

Philofophy indrafts us to pay homage to the gods, not

through hope or fear, but from veneration of their fuperior

nature. It enables us alfo to conquer the fear of death, by

teaching us, that it is no proper objeft of terror ; fince, whilft

we are, death is not, and when death arrives, we are not

;

fo that it concerns neither the living nor the dead. The
only evils to be apprehended are bodily pain and diftrefs of
mind. It becomes a wife man to endure the former with

patience and firmnefs, becaufc, if it be flight it may be
ealily borne ; and if it be intenfe, it cannot lalt long. Mental
diftrefs commonly arifes, not from nature, but from opinion ;

a wife man, will, therefore, arm himfelf againft this kind of

fuffering, by reflecting that the gifts of fortune, the lofs of

which he may be inclined to deplore, were never his own,
but depended upon circumftances which he could not com-
mand. If, therefore, they happen to leave him, he will

endeavour as foon as poffible to obliterate the remembrance
of them, by occupying his mind in pleafant contemplation,

and engaging in agreeable avocations. Juftice refpetts man
as living in fociety, and is the common bond without which
no fociety can fubfill. This virtue, like the reft, derives its

value from its tendency to promote the happinefs of life.

It is the intereft of every individual in a ftate of fociety to

conform to the laws of juftice, for in fociety, the neceflity

of the exercife of mutual juftice, in order to the common
enjoyment of the gifts of nature, is the ground of thofe

laws by which it is prefcribed. Nearly allied to juitice are

the virtues of beneficence, compaflion, gratitude, piety, and
friendfhip. He who confers benefits upon others, procures

to himfelf the fatisfaftion of feeing the ftream of plenty

fpreading around him from the fountain of his own benefi-

cence ; at the fame time he enjoys the pleafure of being ef-

teemed by others. The exercife of gratitude, filial affec-

tion, and reverence for the gods, is neceffary, in order to

avoid the hatred and contempt of all men. Friendfhips are

contracted for the fake of mutual benefit ; but by degrees
they ripen into fuch difintercfted attachment, that they are

continued without any profpeft of advantage. A true

friend will partake of the wants and forrows of his friend,

as if they were his own; if he be in want, he will relieve

him; if he be in prifon, he will vifit him ; if he be fick, he
will come to him ; nay, fituations may occur, in which he
would not fcruple to die for him. It cannot then be doubt-
ed, that friendfhip is one of the moil ufeful means of pro-
curing a fecure, tranquil, and happy life.

From the preceding fummary of the ethics of Epicurus,
we may be enabled to refute the cenfures which many
writers have paffed upon him, as the preceptor of luxurious
and licentious pleafures. Thefe cenfures have originated in

a mifconception of the nature of that pleafure which he
recommends and jullifies, and which, in his fyftem, is only
another name for happinefs. Whilft the Stoics taught that
virtue itfelf is happinefs, Epicurus maintained, that the
motive by which men are induced to practife virtue is the
defire of happinefs. Both taught, that it is impoflible to be
happy without virtue, and both fuppofed virtue to confifl

in a conformity to nature. Whatever errors and abfurdities

may be juftly charged on the Epicurean fyftem, it mult be
allowed that, when candidly and fairly interpreted, it

afforded no encouragement to immoral conduct. How-
ever, it cannot be denied by its mo ft zealous advocates, that

by the erroneous reprefentations of the gods, and the dif-

belief of providence and the immortality of the foul, which
this fyftem propagated, it ferved very much to relax the
obligations and enfeeble the fanctions and motives of virtue.

This was actually the cafe both at Athens and at Rome,
where thofe who belonged to the fchool of Epicurus, partly

diffeminating his genuine doctrine and partly perverting it,

difgraced the fyftem to which they adhered by the laxity

and diffolutenefs of their manners. Some indeed have ex-

preffed
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prefTed a doubt, whether Epicurus himfelf disbelieved the

immortality of the foul. (Seethe notes upon " Cudvvorth's

Intellectual fyftem of the Univerfe," fubjoincd by Dr. Mo-
fheim to his Latin tranflation of that learned work, vol. i.

p. 66. 500. vol. ii. p. ii 74. ) His followers, however, feem
to have been more explicit on this fubjeft ; and Mofheim
aflerts (Eccl. Hid. v. i. p. 167.) that towards the clofe of the

fecond century of the Chriftian era, of all the philofophcrs,

the Epicureans enjoyed the greatelt reputation, and had un-

doubtedly the greateft number of followers, becaufe their

opinions tended to encourage the indolent fecurity of a vo-

luptuous and effeminate life, and to baniih the remorfe and
terrors that haunt vice, and naturally incommode the

wicked in their fenfual purfuits. Hence it is certain, that

in the common ufe of the appellation, Epicurean has been
underilood to fignify an indolent, effeminate, and voluptuous
perfon, who only coniults his particular and private pleafure,

without concerning himfelf with any thing ferious. Ac-
cordingly it has been maintained, that there were always
two kinds of Epicureans, the rigid and the remifs. The
rigid Epicureans were thofe who were ftriftly attached to

the fentimewts of Epicurus, and who placed their whole
happinefs in the true pleafures of the mind, refulting from
the practice of virtue. The loofe or remifs Epicureans,

taking the words of that philofopher in a more grofs fenfe,

placed all their happinefs in corporeal gratifications and plea-

fures, in eating, drinking, &c. Thofe of the former clafs, who
were the genuine Epicureans, called the others the " Sophifts

of their feft." In the " Nouveau Diftionaire Hiftorique"
the reader may find a fhort account of modern Epicurean
fchools in France, the members of which were more diftin-

guilhed by their literary refinement, polifhed manners, and
luxurious indulgence, than their culture of the genuine

doftrine of the Greek philofopher.

Before we clofe this article, we (hall briefly trace the

fubfiitence and progrefs of the Epicurean fchool, after the

death of its founder. From Epicurus the charge of it de-

volved upon his friend Hermachus ; and it was continued in

fucceffion by Polyftratus, Bafilides, Protarchus, and others.

The feft fubfifted, in a depraved and degraded (late, till

the decline of the Roman empire. It entered Rome, indeed,

in confequence of the oppofition excited againft it by the

Stoics in Greece, under a heavy load of obloquy. This
Was much increafed by the vehemence with which Cicero,

(De Fin. 1. ii. Tufc. Qu. 1. 1. 3. Fam. Ep. xiii. 1. Orat. in

Pifon. c. 22.) inveighed againlt this feci, and by the eafy

credit which he gave to the calumnies indullrioufly circu-

lated againft its founder. It was, however, patronized by
feveral perfons of diftinftion in Rome, and particularly by
Atticus, the bofom friend of Cicero. Neverthelcfs, the true

dodtrine of Epicurus was not fully Hated by any Roman
writer, till Lucretius, with much accuracy of conception

and clearnefs of method, as well as with great ftrength and

elegance of diftion, unfolded the Epicurean fyftem in his

poem, " De Rerum Natura," " On the Nature of Things."

The Epicurean feft, though much degenerated from the

fimple manners of its founder, continued to flourifli through

a long courfe of years under the Roman emperors. This
was owing in part to the freedom of manners which it per-

mitted, and in part to the boldnefs with which it combated
fuperftition ; but principally to the drift union which fub-

fifted among the members of this fchool, and the implicit

deference which they unauimoufly agreed to pay to the

doftrincs of their mailer. The fucceffion of difciples in this

feft was, as Laertius attefts (I. x. § 9.) uninterrupted, even

when other fchools began to fail. In many places the doc-

trine of Epicurus was publicly taught, and at Athens

the Epicurean fchool was endowed with a fixed ftipend-

Among the learned nun of this period there wen' lome,

whofe whole concern was to tranfmit the tenets and max-
ims of Epicurus uncomiptcd to pofterity ; and others, who
held the memory of Epicurus in high eftimation, and in

many particulars adopted his doctrine, and who, therefore,

may not improperly be ranked in the clafs of Epicureans.

The principal of thefe are Pliny the elder, Celfus, Lucian,

and Diogenes Laertius. Alter the revival of letters at a

much later period, there were not wanting feveral learned

men, who, finding little fatisfaftion in the obfeure and fub-

tle fpeculations of metaphyfics, had recourfe to the doctrine

of Epicurus, as the true key to the mylleries of nature.

The firft reilorer of the Epicurean fyftem among the

moderns was Daniel Sennert, an eminent phyfician of Wit-
temburg, who flouriflied at the beginning of the 17th

century. Sennert, however, confounded the corpuicles of

the more ancient philofophers with the atoms of Dernocritus

and Epicurus, and held that each element has primary par-

ticles peculiar to itfelf. The fame doftrine was taught, with

iome inconfiderable variations, by Chryfollom Magnenus,
profeffor of medicine in the univeriity of Pavia, who, in the

year 1646, publifhed " A treatife on the Life and Philofophy

of Dernocritus." His fyftem is rendered obfeure by an

attempt to unite the incompatible dogmas of Epicurus and
Ariftotle. The ableft and moil fuccelsful attempt towards

the revival of the phylical and moral philofophy of Epicurus

was made by Peter Gaffendi, who, betides a variety of

other learned treatifes, wrote a life of Epicurus, in which
he undertakes to refcue that philofopher from the load of

calumny under which his memory had lain for many ages,

as well as to give a fair and impartial reprefentation of his

doftrine. The moil celebrated followers of Gaffendi were
Francis Bernier, a phyfician of Montpeller, who wrote an
" Abridgement of Gaffendi's Philofophy," Par. 1678, and
Walter Charlton, an Enghfhman, who wrote a treatife,

entitled " Phyfiologia Epicuro-Gaffendo-Charletoniaua,"

Lond. 1654, in which he attempts to eilablifh natural

fcience upon atomic principles. Indeed, the doftrine of

atoms and a vacuum has been embraced by the moil eminent

philofophers. Huygens applies it to explain the caufe of

gravitation, and Newton admits it into his theory of natural

philofophy. (See Atomical Philofophy.) Diogenes Laer-

tius. 1. x. Lucretius de Rerum Natura. Stanley's Hill.

Phil. part. xiii. Gaffendus de Vita et Moribus Epicuri.

Bayle. art. Epicurus. Brucker's Hilt. Phil, by Enfield.

EPICURUS, in Biography, the founder of the fyftem

defcribed in the preceding article, was an Athenian, of the

iEgean tribe, the fon of Neocles and Clucrellrata, perfons of

honourable defcent but reduced condition, and born at

Gargettus in the vicinity of Athens, at the beginning of

the third year of the 109th olympiad, B. C. 342. Neocles,

being reduced to poverty, was lent with a colony of 2000
Athenian citizens to the ifland of Samos, where he occupied

a fmall farm, and took up the profelfion of a fchool-maller ;

and where his wife Chajreftrata performed the arts of in-

cantation and luftration, for the purpofe of curing difeafes

and driving away fpeftres, in which, it is faid, (lie was af-

(ifted by her fon, Epicurus, who furniflied her with lullral

fongs for her folemn rites. Epicurus remained at Samos and
in the neighbouring ifland of Teos,till he was 18 years of age,

and then removed, with a view to farther advantage for

improvement, to Athens. Upon the death of Alexander,
he left Athens, and went to his father at Colophon. Soon
afterwards he removed to Mitylene, and after paffing one

year in that city, he refided for 4 years at Latnpfacus. In

the 36th year of his age, he returned to Athens. From

7 hit



EPICURUS.
Lis 14th year to this time, lie was induftrionfly employed in

of philoiopliy. At Satnos he was inftnicted in

the Platonic philofophy by Pamphilus, as Cicero informs

US (De Nut. Dior. 1. i. c. 26. ), and, a3 we learn from

Clement of Alexandria (Strom. 1. i.) ; he attended in his

early years upon Naufiphanes a Pythagorean, and Pyrrho

the fceptic. During his abode at Athens he could wot

fail to derive confiderable benefit from Xenocrates, who

taught in the Academy, and from Thebphraflus, who
delivered lectures in the Lyceum. His fyftem of philofo-

phy, however, was the refill t of his own reflections, after

comparing the doctrines of other feels. About the 3 id year

of his age, he opened a fchool, full at Mitylene, and after-

wards at Lampfaeus ; but not fatisfied with thefe obfeure re-

treats, he determined to make his appcarenceon the morepub-

lic theatre of Athens; and purchafed for his own ufc, at the

expence of 80 minx, a pleafant garden, where he taught his

fyltem of philofophy. From this circumftance the Epicu-

reans were denominated " the philofophers of the garden."

During the fiege of Athens by Demetrius, when Epicurus

was 44 years of age, and while the city was diftrefTcd

with famine, he is faid to have fupportcd himfelf and his

friends on a fmall quantity of beans, which he fhared

equally with them. The period in which he introduced

his philofophy was peculiarly favourable for his purpofe

:

for in the room of the Socratic philofophy nothing re-

mained but the fubtlety and affectation of Stoicifm, the

unnatural feverity of the Cynics ; or the doctrine of indul-

gence taught and practifed by the followers of Aritlippus.

The younger citizens were, therefore, dilpofed to lillen

to a preceptor who fmoothed the ftern and wrinkled brow of

philofophy, and, under the netion of conducting his follow-

ers to etjoyment in the bower of tranquility, led them, una-

wares, into the paths of moderation and virtue. This circum-

ftance rendered his fchool popular, fo that difciples flocked

into the garden, not only from different parts of Greece,

but from Egypt and Afia. Seneca, though a Stoic philo-

fopher, bears this teilimony to Epicurus (Ep. 21.) : " I

the more freely quote the excellent maxims of Epicurus, in

order to convince thofe who became his followers from the

hope of fcreening their vices, that to whatever lect they at-

tach themfelves, they mull live virtuoufly. Even at the

entrance of the garden they will find this infeription : " The
hofpitable keeper of this manfion, where you will find pl< a-

fure the higheil good, will prefent you liberally with

barley cakes, and water from the fpring. Thefe gardens

will not provoke your appetite by artificial dainties, but

Satisfy it with natural fopplies. Will you not then be well

entertained ?" The difciples of Epicurus were fo cordially

attached to one another, that each individual cheerfully fup-

plicd the neceffities of his brother. The friendfliip fubfift-

ing in the Epicurean fraternity is defcribed by Cicero (D,e

Fin. 1. i. c. 20.) as unequalled in the hiftory of mankind ;

and Valerius Maximus (1. i. c. 8.) relates a memorable ex-

ample of indiffoluble friendfhip between Polycrates and

Hippoclides, two philofophers of the garden. Epicurus,

that he might not be interrupted in the profecution of

his fludies, lived in a ftate of celibacy ; and he exhi-

bited an example of that temperance and continence, which

he inculcated on his difciples. Towards the clofe of his

life, however, his conftitution was enfeebled, and he was

afflicted with the ilone. When he perceived his end ap-

proaching, he wrote a will, in which he bequeathed his

garden and its appurtenances to Hermachus, and in fuc-

ceffion to the future profefibrs of his philofophy. On
the laft day of his life, he informs his friend Hermachus,

that his pain was extreme ; but he adds, ** All thia is

counterbalanced by the fatisfacYion of mind, which I derive

from the recollection ofmy difcauri . " He
concludes v. ith Entreating his Friend by the affection which

he had always manifefted to him and to philofophy to take

care of the children of Metrodorus. The emperor Marcus
Antoninus confirms this account, and further fays, that

rus, in his licknefs, relied more upon the recollection

of his excellent life, than upon t',.c aid of phyficians, ai.d

inftead of complaining of his pa"Tn, converfed with his frie

upon thole principles of philofophy which he had before .

maintained. At length, linding nature juft exhaufted, he

ordered himfelf' to be put into a warm bath, where, after re-

frefhing himfelf with wine, and exhorting h« I 1 to

forget his doctrines, he expired. His death happened in

the fecund year of the 127th olympiad, or B. C. 2~i.

in the 72d year of his age. He i^ faid to have written a

greater number of original works than any other Grecian

philofopher; but none of them are extant, except a compen-

dium of his doctrine preferved by Laertius, and fome few

fragments difperfed among ancient authors. H;s memory
was held in high eftimation, not only by his immediate fol-

lowers, but by eminent writers, who difapproved his philofo-

phy, but entertained a refpect for his perfonal merit. Nc-
verthelefs his character and his philofophy have been fe-

vercly cenfured ; and the accufations againfl the Epicurean

fchool have been more or lefs confirmed by men dillm-

guifhed for their wifdom and virtue : Zeno, Cicero, Plu-

tarch, Galen, and a long train of Chriftian fathers. But
a candid examination of his doctrine and character will ob-

viate many of thofe charges that have been alleged againfl

them, and prove, that though in fome refpects this philofo-

pher is highly cenfurable, in others he has been ur.julUy and

too feverely condemned. Tfie charge of impiety admits of

no refutation. The doctrine of Epicurus concerning nature

not only militated againfl the fuperllitions of the Athenians,

but againfl; the agency of a fupreme deity in the formation

and government of the world, and he diverted the Deity of

fome of his primary attributes. Whilft he piofeifed the ut-

molt contempt for popular fuperftitions, the gods, whofe
exiltcnce he allowed, were deftitute of many effentiai cha-

racters of divinity, and his piety was of a kind very different

from that whicli is infpired by jufl notions of Deity. Be-

fides, it has been fuggefled, that his fentiments concerning

the gods were adopted and profeffed for the purpofe of

avoiding the odium and difgrace which would have at-

tended a direct avowal of atheifm. Epicurus has alfo been

charged with infoience and contempt towards other philo-

fophers : but this feems to be fcarcely compatible with the

general air of gentlencfs and civility, which appears in his

character. The charge of intemperance and incontinence is

unqueftionably an atrocious calumny. That he was emi-

nent for the contrary virtues has been amply attefled by
Laertius, and alio by thofe who were adverfe to his doc-

trine, particularly Cicero, Plutarch, and Seneca. Epicurus

has been with equal injuflice reprefentedasuninilru&ed and
an enemy to liberal fcience. " We ought to be thankful

to nature,'' fays this philofopher, cited by Stobauis, " for

having made thofe things which are neceffary, ealy to

be discovered, and thofe things which are difficult to be

known, not neceffary."

The temper and character of Epicurus were altogether the

reverfeof thofe of Zeno and the Stoics; his modeof intimation

was very different ; and his lchool was eftablifhed in direct

oppoiition to that of the Stoics ; and, therefore, we need

not wonder, that he fhould become the object of detraction

and calumny. Befides, the defign of his philofophy and its

general principles were very different, and they endeavoured

to
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to focilre their own declining popularity by mifrcprcfcnting

his principles and character, and holding him up to the

public as an advocate for infamous pleafures. For tln.li.',

and Gmilar rcafons, Epicurus encountered the violent oppo-
iilion of the Stoics ; and yet he had many friends and fol-

lowers during his life, and his memory was venerated after

his death. His three brothers, Neocles, Chscrcdamus, and
Arillobulus, devoted themfelves to the lludy of philofophy,

and were fupportcd by his liberality. Of his intimate

friends the moft celebrated were Metrodorus, Polyamns,

and Hermachus. After his death his birth-day was cele-

brated by his followers as a feitival ; and they preferred his

image in their rings or cups, or in pictures, which they cither

parried about their perfons, or hung up in their chambers.

Their reverence for his authority was fuch, that they com-
mitted his maxims, and fome of them the whole body of his

inllructious, to memory ; and for a long period, it was
deemed a kind of impiety to innovate upon his doctrine : fo

that the Epicureans formed a philofophical republic, regu-

lated by one judgment, and animated bv one foul. Laertius,

1. x. Brucker's Hilt. Phil, by Enfield, vol. i.

EPICYCLE, formed of the Greek stti, upon, and xuxXor,

circle, q. d. a circle on a circle, in the Ancient Syjlem of Aflro-

tsomv, was a fubordir.ate orbit, or circle, which moved on

the circumference of a larger one, which latter was called

the deferent. By means of this epicycle, one motion, appa-

rently irregular, was refolved into two that were circular

and uniform ; and when the obferved motion was fo irre-

gular and con,plicated as not to be reprefented by one epi-

cycle, the method was to add others, till a nearer approxi-

mation was obtained. This fyftem owed its origin to a pre-

judice that feems to have been extremely ancient, in favour

of uniform and circular motion ; and the problem that

chiefly occupied the aftronomers in thofe times, was to af-

fign the proper proportion of the deferent and epicycle which
Ciould approximate neareft to the actual obfervations.

The reprefeutation made by this concentric theory of the

folar inequalities in longitude, was as follows :

Let C (PLteXll. Aflronomy,fig. 105.) be the centre both

of the earth and of the circle"!
-

B D, and let H G K be a

fmaller circle, called an epicycle, whofe centre B moves uni-

formly in the circumference F B D from weft to eaft, or in

confequentia, while the fun moves alfo uniformly, and with

the fame velocity, in the circumference of the epicycle, in

antecedentja in the upper part, but in confequentia in the

lower. If the point G of the epicycle, called the apogee,

as being mofl diftant from the earth, be fuppofed, at the be-

ginning of the anomaliftical revolution, to be placed in the

point A of O F produced ; and if when it comes to G the

arch G H be taken fimilar to F B, the point H will be the

place of the fun when the centre of the epicycle has moved
from F to B. If then in OF, to which BH is parallel,

we take OE= B H, and on E, as a centre, with the dif-

tance E A = C F, defcribe the circle A H P, the fun

would be feen from E to move in this circle equably ; for

the angle A E H is equal to the angle FC B ; but feen

from C, the centre of the earth, he will appear to move in it

inequably, for the angle A C H in the firft femicircle of

anomaly, that is, in the paffage of the fun from A to P, is

always lefs than A E H or F C B : and his true place H
will be lefs advanced in longitude than his mean B. When,
again, the centre of the epicycle, or the mean place of

fun, having defcribed a femicircle of the epicycle, will

be found in P, the perigee of the orbit A H P, and his

mean and true places B and H, will be feen from C to co«

ipcide as they did in A, the apogee; but in the fun's paf-

fage from P to A, that is, ii» the fecond femicircle of ano-

maly, his true place H, as feeu from C, will be always more
advanced in longitude than his mean place 1: ; for in tbil

femicircle the angle PCI' al iter than P E II in

DCB. The angle EHC, or BCH, which is the dif-

ference between the mean and true places of the fun, is

called the equation of the orbit, as being that quantity

which, added to the true motion A C H of the planet in

its orbit A H P, in the firft femicircle of anomaly, and tub-

tracted from ft in the oppolite femircircle, will render it

equal to the mean motion A E II or F C B ; and it is evi-

dent that the equation, or difference, will be greateft in N
or M, where the centre B of the epicycle is 90'' diltant from

either apfis. Any lines drawn from E, the centre of the

orbit A H P, to the true place of the- fan in H, and from

C the centre of the earth, and of the deferent F B D, to

the mean place of the fun in B, are equally called the line

of the mean motion of the fun, becaufe thefe lines are al-

ways parallel, and ncark the fame point in the zodiac ; and
any line drawn from C to the true place of the fua> is the

line of the fun's true motion.

It was thus that the ancients originally proceeded in their

reprefeutation of the folar inequalities, and the reprefeuta-

tion feemed to be fufficicntly jullified by obfervation ; at

leall till the days of Tycho Brahe no obfervations had been

made with fufficient accuracy to fubject it to iufpicion.

Their fuccefs alfo, while no lunar inequality, except the

fimple anomaliftical one, was difcovered, was equal in the

application of the lame concentric theory to the motions of

the moon ; and having in two cafes thus fuccefsfully, by
means of one fubordinate fphere, or epicycle, reconciled ap-

parent inequality of motion with real uniformity, it was na-

tural to fuppofe that other inequalities, though more va-

rious and complicated, might be explained in a fimilar man-

ner, and required only the addition of other epicycles.

The fame method of procedure, therefore, was continued,

and every new inequality which obfervation difcovered

was accounted for by a new fphere, or epicycle, producing

it, till the whole number employed in the fyftem amounted

to 34. Ariftotle, on narrower examination, found thefe in-

fufficient, and added to them 22 : but it. 11 they were deemed
infufficient, and the number was at lait increafed to 72; but

though it was not till long after the da) s of Ariftotle that

the theory was carried to fuch a degree of extravagance,

the multiplication of epicycles rendered it, even in his

time, almoft as intricate and complex as the appearance*

which it was intended_to explain. Some examples of this

kind occur on the revival of it by Copernicus and Tycho
Brahe ; and when Hipparchus and Ptolemy introduced ec-

centric orbits, and by means of them fomewhat diminifhed

the multiplicity of the fpheres employed by their prede-

ceffors, they were thought to do a fignal fervice to aftro.

nomy. See Excentric Theory.

What was principally required in thefe theories was to

afcertain in the one the ratio of the excentricity ; in the

other, the ratio of the femi-diameter of the epicycle to the

femi-diameter of the deferent. If we make the radius of

Jupiter's deferent circle to that of the epicycle as 52 to 10,

the epicyclical motion arifing from this conftruction will

very nearly agree with obfervation : only we may obferve,

that the oppofitions which fucceed each other mar the con-

ftellation Virgo, are lefs diftant from one another than thofe

obferved in the oppolite part of the heavens ; fo that the

centre of the epicycle feems to move flower in the firtfc cafe

than in the laft. To reconcile this with the porfect uni-

formity of the motion of that centre in the circumference

of the deferent circle, the ancient aftronomers faid that the

earth was not exa&ly in the centre of the deferent, hut fo

8 placed-
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placed that the equable motion of the centre of the epicy-

cle appeared flower, becaufc it is then more remote, and

alter various trials they fixed on a decree of excentricity

for the deferent, which accorded better than any other with

the obfervations, and really differed very little from them.

Copernicus fhewa that their hypothefis for Jupiter never

d< viates more than half a degree from obfervation, if it be

properly employed. Tliey found that the epicycle moved

round the deferent in 4332^ days, with an 'equation gra-

dually incre3ling to near fix degrees ; fo that if the place

of the epicycle be calculated for a quarter of a revolution

from the apogee, at the mean rate of 5' a day, it will be

found too tar advanced by near ten days' motion. See Dr.

Small's account of Kepler's difcoveries, where this fubjed

is treated at great length.

EPICYCLOID, in Geometry, denotes a curve generated

by the revolution of a point of the periphery of a circle,

along the convex or concave part of another circle.

A point of the circumference of a circle, proceeding

along a plane in a right line, and at the fame time revolving

on its centre, defcribes a cycloid. And if the generating

circle, in lieu of moving on a right line, moves along the

circumference of another circle, whether equal or unequal,

the curve defcribed by any point in its circumference is call-

ed an epicycloid. Indeed the common cycloid has been

fometimes reprefented as an epicycloid formed by the revo-

lution of a finite circle on an infinite circle.

If the generating circle proceeds along the convexity of

the periphery, it is called an upper, or exterior epicycloid

;

if along the concavity, a lower, or interior epicycloid.

In an epicycloid, the part of the circle the generating

point moves along, is called the bafe of the epicycloid ;

thus in Plate V. Jnalyfis, fg. 9. D C is the bafe of the

epicycloid ; V its vertex ; V B its axis ; D P V half of the

exterior epicycloid, made by the revolution of the femi-

circleVLB (which is called the generant) along the con-

rex fide of the bafe D B ; as D P U is the interior epicy-

cloid, formed by the generant's revolving along the concave

fide of the bafe.

The length of any part of the curve, which any given

point in the revolving circle has defcribed from the time it

touched the circle whereon it revolved, is to double the

verfedTine of half the arc which all that time touched the

quiefcent circle, as the fum of the diameters of the circles to

the fen.idiameter of the quiefcent circle ;
provided the re-

volving circle moves upon the convex fide of the quiefcent

circle ; but if upon the concave fide, as the difference of

the diameters to the femidiameter. Otherwife : the cir-

cumference of the epicycloid GEF {Jig. 10.) is to four

times the diameter of the generating circle B E, as the fum

ef the diameters of the two circles is to that of the bafe, in

the former of the cafes above mentioned ; but in the fecond,

t.g. /eg, in the fame figure, as the difference, &c. In the

firft cafe, if the generating circle be fuppofed to have its

diameter equal to half that of the bafe, the epicycloid

F H E G is equal to 6 B E. In the fecond cafe, when F I

is a quarter of F G, the curve ¥ eg will be found equal to

3 F I. When the generating circle is half the bafe-circle,

as inJig. II, the epicycloid degenerates into a right line, or

the diameter of the bafe. Hence it appears, that in order

to deduce the known property of the common cycloid, or

that its circumference is equal to four times the diameter of

the generating circle, we need only fuppofe the bafe-circle

to be infinite; an infinite, augmented or diminifhed by a

finite quantity, being always the fame.

Dr. Halley gives us a general propofition for the meafur-

iog ef all cycloids and epicycloids : thus, the area of a cy-
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cloid, or epicycloid, either primary, or contracted, or pro*

late, i6 to the area of the generating circle; ami alfo the

areas of the parts, generated in thole curves, to the a

of analogous fegmenls of the circle ; as tlie him of double

the velocity of the centre, and velocity of the circular mo-
tion, to the velocity of the circular motion. The demon-

ilration hereof, fee in Phil. Tranf. K 2l3.

The areas of epicycloids may be determined by the fol-

lowing proportion : as the radius of the circle of the bafe

to three times that radius together with twice that of the

generating circle, fo is the circular fegment b II to the epi-

cycloidal feftor b H F, or the whole generating circle to

the whole area of the epicycloid F E G B. As to the

tangents, it is known from the time of Des Cartes, that

the line H b, drawn from any point H, to that of the bate

which touches the circle, whiift this point is defcribed, is

perpendicular to the curve, and confeqliently to the tan-

gent. Maupertuis in difenfiing this fubjeft , conceived a

polygon to revolve upon another, the fides of which are

refpectivcly equal, one of the angles defcribed a curve, the

periphery of which is formed of arcs of circles, and the

area is compofed of circular feftors and right-lined trian-

gles. He determined the proportion of the area and of

the periphery of this figure to thofe of the generating po-

lygon. He moreover fuppofed thefe polygons to become
circles, the figure defcribed to become an epicycloid ; and

the above-mentioned proportion, modified agreeably to this

fuppofition, gave him the area and the periphery of the

epicycloid. Mem. de l'Acad. 1727.

The invention of epicycloids is afcribed to M. Roemer,

the celebrated Danifh aflronomer, during his refidence at

Paris, about the year 1674. Thefe curves appeared to him
to be fuch as beft fuited the teeth of wheels, conftructed fo

as to diminifh their mutual friction, and to render the action

of the power more uniform ; hence he was led to confider

them, and to this purpofe they have been applied. How-
ever, M. de la Hire in his " Traite des Epicycloides," print-

ed in 1 694, makes no mention of Roemer, and feems to

claim the merit of this geometrical and mechanical invention.

But M. Leibnitz, who refided at Paris in 1674 anc* the two
following years, fays, that the invention of epicyloids, and

their application to mechanics, were the work of this Da-
nifh mathematician, and that he was efteemed the author of

it. It does not appear that any writer publifhed an ac-

count of epicycloids before the celebrated Newton, who,
in the firft book of his " Principia"1 ' propofed a general and

very fimple method of rectifying thefe curves. After him

J. Bernouilli, during his refidence at Paris, fhewed how, by
means of the integral and differential calculus, to determine

their area, rectification, &c. Many of his " Lecons du
calcul integral" are devoted to this object. In 1694, M.
dela Hire publifhed his" Traite des Epicycloides;" and in

the " Memoires of the Academy for 1706" he communi-
cated to the public an extenfive and elegant treatife on thefe

curves.

Spherical epicycloids are formed by a point of the re-

volving circle, when its plane makes an invariable angle

with the plane of the circle on which it revolves. Meffrs.

Bernouilli, Maupertuis, Nicole, and Clairaut, have demon-

ftrated feveral properties of thefe epicycloids, in Hift.

Acad. Sc. for 173-'.

Epicycloids, Parabolic, Elliptic, &c. If a parabola be

made to revolve upon another equal to it, its focus will de-

fcribe a right line perpendicular to the axis of the quiefcent

parabola ; the vertex of the revolving parabola will alfo de-

fcribe the ciffoid of Diodes ; and any other point of it will

defcribe fome one of Newton's defective hyperbolas, having

a double
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uble point in tlie like point oi the quiescent parabola*

In like manner, if an ellipfe revolve upon another ellipfe

equal and limilar to it, its Focus will defcribe a circle, whole

tre is in the other focus, and confequently, the radius

qual to the axis of the ellipfe ; and any other point

ii the plane of the tllipfe will defcribe a line of the

4th order. The fame may alio be laid of an hyperbola,

revolving upon another, equal and limilar to it; for one ot

the foci will defcribe a circle, having its centre in the other

s, and the radius will be the principal axis of the hy-

perbola ; and any other point ol the hyperbola will defcribe

a line of the 4th order. Concerning thefe lines, fee New-
ton's Principia, lib. i. De la Hire's Memoiivs de Ma-
thetnatique, &e. where he fhews the nature of the epicy-

d and its ufe in mechanics. See alio Maclaurin's Geo-
mctria Organica. For the method of forming the epicy-

teeth ot wheels, lee Whbbl.
EPICYEM A, from x-m, I conceive, a word ufed by Hip-

pocrates to figniry a foetus, or a falfe conception, or mole

coming on after the conception of a former or regular

foetus.

E1TDAMNUS, in Ancient Geography, a town cf Illy-

.;pon a i'mall promontory between Nymphanirn and

Petra, built by the Corcyreans. Its name, which the Ro-
mans confidered as inaulpicious, was afterwards changed

Dyrrhaicum, now Duraazo, which fee.

E1TDAURIA, ZvuHmifia, in Antiquity, a feftival cele-

brated by the Athenians, in honour of Efculapius. See

./EsCUI.APIl'S.

EPIDAU RUS. in Ancient Geography, a town of Greece,

in the ancient kingdom of Argos, mentioned by Homer
in the enumeration of its (hips, and which he reprefents as

fertile in the production of vines. It was iituated on the

eaftern coalt of the peninfula of the Argolide. near the

Saronic gulf, and oppofite to the ifland of ^Egina. This

town was celebrated among the ancients for the temple of

./Efculapius, fituated about a mile from the river, whither

the inhabitants of mod parts of Europe and Alia reforted

for the cure of all diftempers. It is pretended that this was

the birth-place of Efculapius. (See ./Escul apius. ) An-
toninus Pius, after having been adopted byAdrian, conitruct-

e>d in this place a temple dedicated to the deities called

*' Epidotes," and another dedicated to the goddefs of

health, to Efculapius, and to Apollo, furnamed the

"Egyptian." He moreover built a houfe, for the accom-

modation of perfons who inhabited the diftrict confecrated

to Efculapius, and alfo for lying-in women. He alio re-

cftablifhed the portico of Cotys, which had been demolifh-

ed. Tlie grove of Efculapius near this town was encloled

by two mountains, one called " Titthion," and the other
*' Cynortion," upon which was conftrufted a temple dedi-

cated to Apollo Maleates, and upon its fummit another

dedicated to Diana Coryphxa. In a rotundo near this town

were preferved fome curious pieces of painting, the per-

formances of Paufias, a famous painter of Sicyone, and

contemporary of Apelles. The Epidaurians had a beau-

tiful theatre in the temple of Efculapius, con'.'tru&ed by

Polycletus, who alfo built the rotundo at the entrance of

the town. Bacchus and Venus had alfo temples in this

town. Epidaurus was alfo famous for its temple of Diana

the Huntrcfs, and a grove confecrated to her, in which

was a ftatue of Epione, fnppofed to be the wife of Efcu-

lapius. In this grove was a fuperb fountain, fplendidly

Ornamented. In the citadel of tie town was a very

beautiful ftatue of wood, which represented Minerva, de-

nominated by the Epidaurians " Ciflea." The temple, de-

dicated to Juno, was on the fide of the port, on a promon-

Vol. XIII.

tory which commanded a view of the fen. The Dorians,

having been driven from this town by Deiphon and

Argians, united with the loniansand with them inhabited

tl. iflands of Santos and Chios. Epidaurus is now a final!

place, called "Pidavra."

Epidaurus Lintera, or Epiddurut Malvqfia Vecchia,

i. t\ the ancient Malvoilia, is a port of Laconia, feated on

the gulf of Argos, now " Golfo di Napoli," S. E. of

Zarex. It is pretended that this place was founded by a co-

lony of Epidaurians from the Argolide. Having cm-
barked, as it is faid, for the ifland of Cos, they were driven

b" contrary winds on this coaft of Laconia. T hey were

cautioned in a dream from fettling here ; but a fevpent

which they brought with them left the fliip and conducted

them to the land. This fable was credited in the country,

and the worfhip of Efculapius was eftablifned along this

whole coafl". The Epiaaurians thus contrived to obtain

a confiderable part of tlie wealth which fuperftition Lad
accumulated in die Epidaurus of the Argolide : and hence

the new town acquired the appellation annexed to it. It

was denominated Limera, 1. e. famifhed, a name which was
not improperly applied to a town, the inhabitants cf which
contrived to exilt at the charge of another. It was built

upon an eminence, at the bottom of a fmall gulf; it was
well-peopled, and was famous among other things for its

excellent wine, called Malvesfy or Malmefy, which
grew round the vicinity of it, and with which it

fupplied other parts of Greece. The molt remark-

able objects of this place in the time of Paufanias

were two temples ; one of Venus, another of Efculapius,

with a ftatue of this god. Its port was honoured with

the appellation of the " Port of Jupiter Confervator."

Epidaurus, a town of Illyria, in Dalmatia, according

to Ptolemy and Pliny, the latter of whom gives it the

title of a colony ; in whofe time it was joined to the conti-

nent, though, as he fays, it had formerly been an ifland.

It is now " Ragufi-Vecchio."

EPIDELICUM, a town of Laconia, on the Argolic
gulf, S. E. of Epidaurus.

EPIDELOS, a word ufed by Hippocrates for a youth
in the time of his growth, from the age of feven to I hat

of fourteen. The lame author alfo ufes it in a very differ-

ent fenfe, exprefling by it the obfervable days in a difeafe,

fuch as the fourth, eighth, and eleventh, which indicate

what fort of crilis is to be reafonably expected on the great

critical day.

EPIDEMIA, EmSn^iojj in Antiquity, feafts of Apollo,

at Delphos, and Miletus; and of Diana, at Argos.

Thefe feafts bore the name epidemia (from e-i, in, and

o\uj-, people,) becaufe thefe gods were imagined to be

prefent on thofe days among the people. Accordingly, on

the laft day of the epidemia they lung an hymn called

ainwrijuBTiKe*, to bid them adieu, and fet them forwards on

their journey.

As thofe gods could not be every where, and yet were

honoured in many different places, there were times allowed

them to pafs from one place to another, to receive the vows
of their adorers. See Scaliger, Poet. lib. iii. cap. 1 14.

Epidemia were alio private fellivals, and times of re-

joicing, when a friend or relation had returned from a

journey. Pott. Archxol. Grsc. lib. ii. cap. 20. torn. i.

P- 394-
EPIDEMIC Diseases, 1. >m i*»i auditi/M,-, the people,

arc thofe difeafes which prevail exteufively, at different times

and fea fon s, among the inhabitants of cities, or countries:

when they occafion great mortality among the pel funs ieized

;

they are termed pjlikutial.

S f The



EPIDEMIC.
The difeafes, which arc liable to occur epidemically, or

to attack a great number of individuals about the lame time,

or in rapid Fueceflion, are principally thofc of the acute or

febrile clals. Thus the plague, the fvveating ficknefs, the

yellow fever, contagious- fever, or typhus, intermittent and

remittent fevers, fcarlet fever, fmall-pox, meafies, dyfentery,

catarrh, (denominated influenza under fuch circumftances,

)

ophthalmia, hooping cough, &c. are the difeafes which have

at different times fpread over extenfive diltricts epidemically,

fomc of them occafioning the moll deltructive mortality.

Of thefe the influenza, or epidemic catarrh, appears to be

the moft extenfive in the range which it takes, and the molt

independent of local caufes : in fome iuilances, as in the

years 1781 and 1782, this difeafe appears to have origin-

ated in China, and thence to have fpread through Afia, to

Europe, and in the year following to have vilited America.

The other fatal epidemics, fuch as the plague, yellow

fever, and fmall-pox have been in general the calamities

more particulatly, though not exclusively, connected with

large towns, camps, or other congregations of men. Some
of thefe difeafes, as the plague and fweating ficknefs, are

Scarcely known except as epidemical ; and are altogether

unknown, but as difeafes of a malignant and fatal tendency :

but many of the others, as fmall-pox, meafles, fcarlet fever,

and typhus, are common and familiar appearances, which
feldom ceafe to exift among us ; but which, neverthelefs,

only occafionally affume thofe fearful and fatal characters,

which belong to them as epidemics.

No circumltance, connected with difeafes, has been the

fubieft of more general inquiry, among the phyficians of

all ages, than this variation in their tendency to fpread at

one time to multitudes of individuals, to put on a malignant

character, and to prove generally deltructive ; whilft at

others they exift in milder forms, affecting few, and
defhoying fcarcely any. Yet the molt comprehenfive views

of the concomitant circumftances, in regard to the obvious

conditions of the feafons, and of the moral and political Hate

of the dill rifts, where epidemic difeafes arife or difappear,

continued with the mod minute observation during a fuc-

cefTion of feafons, have failed to elucidate Satisfactorily this

interefting topic. Hippocrates, who has noted with accu-

racy the peculiarities of various years, together with the

prevalent fpecies of difeafe, attributes the variation of the

maladies to a divine fomething, to 6=ibv ; which fome of his

commentators conilder as Signifying merely the atmofphere

at large ; but others, among whom is Galen, fuppofe that

he intended to exprefs a latent and infcrutable caufe in the

air, which produced thefe furpriSing effects. (See Hippoc.
lib. i. de Prognoft. Galen in Com,—alfo, Sennert. lib. iv.

cap. ii. de CauSis PeStilentis.) Galen obServes, in his com-
mentary upon this point, " non quascunque cauSas habent

abditas et obScuras, divina vocamus ; Sed ubi admirabilia

videntur duntaxat." The modern Hippocrates, Sydenham,
Hates, that he had obServed with the utmoft diligence the

different peculiarities of different years, as to the obvi-

ous changes and conditions of the atmofphere, with a view

to afcertain the caufes of the great varieties of epidemic

diforders; but that he had not made the Smalleft approxi-

mation to fuch a difcovery ; on the contrary, that he had
remarked, that feafons of the moft; decided Similarity, in

refpect to the manifeft qualities of the air, were infefted by
difeafes altogether diffimilar ; and vice vcrfd. " For the

conftitutions of different years are various ;" he fays, *' yet

they do not depend upon the degree of heat or cold, of
drynefs or humidity, which accompanies them ; but proba-

bly originate from fome occult and inexplicable changes,

wrought in the bowels of the earth itfelf, by which the

6

atmofphere is contaminated with certain effluvia, which pre-

difpofe the bodies of men to one or other form of difeafe.

This predifpofition continues during the prevalence of the

fame constitution, which, in an uncertain period of time, is

fuperfeded by another." (Sydenham, feet. i. cap. 2. De
Morbis Epidcm. See alfo Van Swieten Comment, ad
Aph. 1408.)

From a consideration of the Same fails, Several writers

have attempted to account for thefe fuppofed occult changes

in the qualities of the atmofphere, which induce epidemic

difeafes, by tracing them to fome ofthe obvious phenomena
of nature, by which fuch changes may be fuppofed to be

effected. Thus a coincidence has been attempted to be
traced between the appearance of comets and of meteors,

the occurrence of earthquakes, the eruptions of volcanoes,

the conjunction of certain planets, &c. ; by all of which it

is prefumed that fome important operations are accomplifh-

ed in the condition of our atmofphere. Of the effects of

planetary influence, indeed, in inducing or diminifhing the

morbific qualities of the air, nothing is to be found in the

writings of the prefent times : the hypothefis originated and

has gone by with the age oS aflrology. But a very late

writer has filled two volumes with evidence, which he be-

lieves goes far to prove the exiltence and operation of fome
general agent, or pejlileniuil principle, throughout the phy-
iical world. To this agent he aScribes the origin of earth-

quakes, and volcanoes, and meteors ; and he Seems to con-

sider it as the medium by which comets affect the earth,

producing tempeftuous feafons, great heats, and great colds.

( See a brief Hiftory of Epidemical and Peililential Difeafes,

by Noah Webiler, 1800.) This, as a mere hypothefis,

would be fcarcely lefs viSionary and Sutile, than the Suppo-

sition oS planetary influence, jufl noticed. Mr. V.'eblter,

therefore, has collected, with great induftry, an hiftorical

account of the various epidemic and peililential vifitations

on record, which have SucceSSively occurred to different

countries, and has connected with it a chronological view

of the appearance of comets, the eruptions of volcanoes, the

commotions of the earth, and of the various atmofpheric

phenomena, which have been defcribed by authors in order

to prove their coincidence. " It is certain," we are told,

" that comets have a very fenfible effect on the weather ;"

(loc. cit. vol. ii.p. 122.) and Ariftotle, Pliny, ar.d Seneca,

are quoted to prove that great heat, tides, and winds, are

among the general concomitants of comets. " All the

comets," Mr. \V. affirms, " which have approached this

earth, in their pafTage to and from the fun, efpecially thofe

which have paffed very near us, have been preceded, attend-

ed and followed by mod extraordinary effects, as great heat

and drought in fummer, and fevere cold in winter ; delug-

ing rains, violent tempefls, and unufual tides. They occur

fo uniformly, with the appearance of thefe bodies, and for

fome months preceding and following, as to leave no room
to queilion the influence from which they proceed." Ibid.

Whatever may occation extreme variations in the condition

of the atmofpheric temperature, produce inundations,dearth,

&c. will thus remotely, no doubt, induce epidemic dileaSes,

as will be Shewn in the Sequel. A great number of records

are quoted by Mr. Weblter, to prove the connection of

earthquakes with epidemics (an opinion which many
writers have adopted) ; and afo to fhew that fenfible va*

pours have iifued from the earth, contaminating the atmo-
fphere, about thefe periods, or Sometimes without any earth-

quakes. From thefe Senfible exhalations an inference is rea-

dily drawn of the exiilence of vapours incognizable by our

fenles, according to the conjecture of Sydenham. It ap-

pears, however, that great peftileace, even when occurring

within
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within a fhort period of earthquakes, has generally appeared

i-t/oi><• the earthquakes : nor does it occur in the feat of the

earthquakes. Thus after the plague in London, in 1665,

Ihocka are faid to have been felt on the continent. But Mr.
Weblter docs not conceive this to he any objection to the

hypothecs. He believes " that peitilence and earthquakes

depend on one common caufe ; which excites into action the

internal fires." But he fuppofes that " the action or fer-

mentation may precede, for mouths, and even years, the

explofion in earthquakes and volcanoes; and by means of an

intenfible vapour or heat, or electrical difehaiges, the ele-

ments of water and air may be efTentially affected in fuch a

manner as to impair the principle of animal and vegetable

life." P. T37.

This hypothecs* which was held by the ancients, (as

Claudian writes,

" In ccclo nunquam fpefl?-tum impune cometam,")

has been adopted by Horftius, Riverius, and echoed by fe-

veral other writers on the iubject of peitilence ; but, like

many other fuppofitions upon the fame fubject, it is alto-

gether gratuitous, and has been received only in the abfence

of all politive knowledge of the real fources of peftilential

difeafes. The fame obfervation applies to the iuppofed in-

fluence af earthquakes, and diitant volcanic eruptions ; more
particularly, as the former are allowed to have often follow-

ed the etfect aferlbed to them, and the countries immedi-

ately in the vicinity of volcanoes are admitted to have been

not move liable to epidemic difeafes than other regions.

Two other points have been generally Hated as proving

the exiltence of a pejlilential principle, which is dift'ufed

through the atmofphere at large : one is, that trees and

vegetables are affected with mildew, and other difeafes ; the

other, that the animal creation alfo often fuff«rs, when pef-

tilence is. committing ravages among mankind. A rubigo,

or mildew, i. e. " a dew impregnated with highly corrofive

powers," (fee Hird on Peitilence, p. 91.) was anciently

deemed one of the caufes of epidemic difeafes. The Ro-
mans, apprifed of the pernicious effects of thefe mildews, in-

ltituted what they denominated Fejla rubigalia, and wor-

Ihipped an imaginary god, under the name of Robigus.

The appropriated facrilice was a fucking whelp ; whence

Co umella,

" Hinc mala rubigo, virides ne torreat herbas,

Sanguine lactentis catuli placatur et extis."

Hoffmann mentions fuch a dew, " ros valde corrofivus,"

as having infelted vegetables in 1693-4, whence the cattle

died in multitudes. (Tom. i. de Temp. Ann. Infalub.

)

And Rvmazzini afcribes an epidemic to fimilar dews ; at

which time the vegetables, corn, and fruit became black,

being affected with a " lues rubigalis." (Conftitut. Epi-

dem.) The fame year was remarkable for the fcarcity of

honey ; and molt creatures that live upon what they ex-

tract from vegetables died, or languifhcd. Probably fimilar

occurrences led many of the ancient writers to mention the

filence of the grafshoppc-, and the drooping inactivity of

the bee and the filk-worm, among the prefages of impending

pcftilcnce. As to the fpots, which are faid to have af-

1 imed various forms, efpecially thofe of crucicule, or little

crofTes, ana1

to have appeared fuddenly on garments, uten-

fil«, &c. as they are recorded chiefly on the authority of

monks, whofe writings arc highly tinsred with fuperftition,

they are fcarcely worthy of ferious conlideration.

The cxiftence of epidemic difeafe among cattle is necef-

farily much connected with the difeafed condition of vege-

tables; and epidemics among cattle fcera to have molt

commoi ly occurred after exceflive humidity. (Webfter.)

The calamity among brutes has fometimes proved the fore-

runner of peitilence among mankind ; fometimes its fol-

lower ; and at other times, they have raged concomitantly :

but, in general, their appearance has been remote and un-

allied. ( Hird, loc. cit.)

It is curious, again, and not eafily explicable on the prin-

ciple of a peftilential effluvium, unfriendly to every form of

life, pervading the atmofphere, that, while vegetables droop

and are mildewed, the grafshoppev is lilent, the bee and the

iilk-worm are idle, and cattle die, from its influence, fwarms

of infects and creatures of other lpecies are faid to be among
the precurfors and attendants of peitilence. It is furely an

abfurdity to contend for the exiltence of a poifonous at-

mofphere, deftructive to the life of both animals and vege-

tables ; and at the fame time to defcribe the myriads of

noxious infects, frogs, mice, locufts, fnails, ferpents, and

other animals, which appear during an epidemic peitilence !

Is one kind of life poffefTed by man and the animals ufeful

to him, and another by thofe which are noxious ? This

contradiction in the hypothecs appears to be very general

among writers. The author, whom we have already often

quoted, obferves, " one thing is very evident, that what I

denominate a pejlilential principle does, at certain times, per-

vade not only the element of air, but the water alfo. The
proofs of this are abundantly numerous and convincing. In

all the great plagues- which have afflicted the human race,

other animals, as horfes, cattle, fheep, fometimes cats, dogs,

and fowls, together with the fifh in rivers and the ocean,

and even vegetables, have borne their fhare in the calamity.

The peftilential principle has extended to every fpecies of

life. The beafts of the field perifh with deadly epidemics;

the fifh die on the bottom of rivers and the fea, or become
lean and fickly ; while corn is blalted on the mod fertile

plains, and the fruits in gardens and orchards wither, or fail

to arrive at their ufual ftate of perfection." (Webfter, Hift,

of Epidemics, vol. ii. p. 153) And immediately after-

wards (p. 1 66. ) we are called upon to " attend to the ef-

fects of a pellilential" [i.e. univerfally deleterious) "ftate

of air, and in the produclion of infects and fmall animals.

This is one of the molt remarkable fymptoms of ajicily

ftate of the elements, &c."
It is only againfl fuch hypothefes that we have any ob-

jection. The fact, that myriads of infects have fometimes

been produced, about the time when epidemics prevailed-,

cannot, we Apprehend, be queflioncd ; although probably

many of the accounts tranlmitted to us on this point are

much exaggerated. In fome inftanccs, fuch a profufion of

infect life may be a refult of the fame caufe with the epi-

demic, viz. extraordinary heat, or heat and moifture : in

others, it may contribute to produce the epidemic, by de-

ftroying grain and fruits, the food of man ; or grafs and* j,

herbs, the food of cattle, fowls, and other animal* which *

conftitute a part of his fubliltence. It proves nothing in

refpect to any occult quality pervading the atmofphere.

Belides, the inflances of the copious generation of infects

and fmall animals have not been univerfal, but partial : fome

particular fpecies have been generated in profufion ; and,

therefore, the origin of them mult be aleribed to fome par-

tial, and not to a general caufe. In the plague of Lau-
fanne, in 1613, according to Diemeibroeck, flics were pro-

duced in an incredible abundance ; as well as during or

preceding that of Holland, in 1635. The approach of the

plague at Dantziok, in 1709, is faid to have been an-

nounced by an immenfe Dumber of fpiders in the preceding

year. The year 16331 which produced a peftilential fever

among the fcttlers at Plymouth, in America, was remark.

St 2 sblc
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able f>r (warms of large flies, which filled the woods with

their humming founds, (Webfter. ) We cannot but con-

iider, therefore, that the (iatement above quoted of the

univerfal failure of animal and vegetable life, on the one

baud, or the general difpofitioii in the air to generate

noxious animals, on the other, as equally erroneous, incon-

filleut, and abfurd. How the individual fpecies of infect or

animal is generated, in Inch cafes, or what connection the

production of them may have with the peflilence, which

fometimes concurs in point of time, wc cannot eaiily afcer-

tain. hut where the means of obfervation fail us, gratuitous

bypi Id nothing to our knowledge-

There are, however, feveral ciicumltances which are

open to our obfervation, which, if they do not abfolute-'y

producc epidemics of the moil peftilential kind, certainly

contribute to give them birth, and to aggravate them when
produced, and are notoriously the fource of epidemics of a

lets deflru&ive fpecies. Of thefe obvious caufes of the ori-

gin or aggravation of epidemic difeafes, fome contribute

dir-.-etly to excite difeafe- ; others to induce, what is fcarcely

lefs neceffary to their occurrence, a predifpofition to them.

In fail, the operation of fome general agent, inducing a

predifpofition to be affected by contagion, or other exciting

caufe of difeafe, would appear to be the principal fource of

the predominance of fome epidemics. For if the exciting

caufe never, or fcarcely ever, ceafes to exiit, its occalional

activity in inflicting difeafe among multitudes can only be

afcribed to the cafual operation of fome general predifpofing

caufe, which renders them temporarily fufceptible of its

influence. This is particularly exemplified with refpect to

contagious difeafes. The contagion of fmall-pox, meafles,

and fcarlet-fever perpetually exifts among us ; yet it is only

at particular times that thefe diieafes attack fo many indi-

viduals, as to be called epidemic. In crowded towns, like

this metropolis, the infection of typhous fever is perpetually

generated in the clofe, dirty, and unwholefome habitations

of the poor : yet there has been no epidemic typhus in

London for feven years pad. Nay, even the plague itfelf

exifled year after year in this city, without fpreading gene-

rally. It mud not be imagined that the difeafe was acci-

dentally imported jufl at the periods when it raged fo ex-

tenfively, and with fo much destruction. The principal

plague-years of the feventeenth century were 1603, 1625,

1636, and 1665 ; in which the number of deaths from the

plague, independent of thofe from other difeafes, are re-

ported in the bills of mortality to have been 36,269, 35,41 7,

10,406, and 68,596, reflectively. But fo far was the

difeafe from being extinct in the intermediate periods, that

from the year 1603, when the regifter begins, till 1667, the

bills of mortality exhibit only three years entirely free from

the plague. It is obvious, therefore, that the prefence of

infectious matter, or other exciting caufe, is not alone fuf-

ficient to produce an epidemic difeafe. Some concurrent

circumflances are likewife neceffary, to give a predifpofition

to the human body to be readily acted upon by fuch caufe.

Now, fome of thefe circumflances have been well afcer-

tained, namely, particular feafons, marfhy and other effluvia,

a crowded and filthy population, deficient or depraved ali-

ment, certain paflions of the mind, exhaultior. of the confti-

tution by fatigue, &c. V»'e fhall illuilrate the operation of

each of thefe predifpofing caufes by a few obfervations.

I. Seafons.—The influence of certain feafons, in favour-

ing the propagation of epidemic difeafes, has been obferved

and confirmed by all the medical writers on the fubject, from

the days of Hippocrates downwards, and was noticed by
the earlieft poets, even before the time of that great phy-

Ccian ; especially the influence of the heats of funimer aud

autumn, and of the fultry fouth winds, which blow at thofe

feafons. In many paflages of the Iliad, Homer has alluded

to thefe caufes of peftilential difeafes. Thus, in book v.

" As vapours blown by Aulter's fultry breath,

Pregnant with plagues, and (bedding feeds of death,

Beneath the rage of burning Syriiu rife." Pope, 1058.

And again in book x:;ii. 37.

" Not half fo drt to the fight,

Through the thick gloom of fome tempeftuous night,

Orion's dog (the year when autumn fw.

And o'er the a rts his rays

:

ific glory ! for his burning breath

Taints the red air with fevers, plagues, and death."

In the lirft book, peflilence is aifo afcribed to the anger
of Apolio, an allegorical expreffion for the extreme hear,

of the fun. (See Pope's vcrfion, lines S:, and S7.)

Thefe poetic ftatements accord molt accurately wit)

obfervations of Hippocrates, who frequently mentions epi-

demic fevers as common in the fummer and autumn, and as

prevailing moll extenfively when wet fprings with foutherly

winds were fucceeded by hot and clofe fummcrs. A re-

markable conilitution of this kind, which continued for two
years, is defcribed in his treatife on Epidemics, (De Morbis
Vulgaribus, lib. iii. ) at which time ardent remitting and
intermitting fevers of a bad kind prevailed, attended with
fluxes, parotids, and eruptions of a peftilential nature. The
autumn and fpring were wet, clofe, and cloudy, without
wind, the breezes from the fouth ; and thefe continued
during the hot and fultry fummer, when the ufual refrelhing

Etefian winds did not blow.

Exceffive heat of the fummer, without moifture, has occa-

fionaliy accompanied an epidemic feafon. Thus in the year
of Rome 325, there was a mod grievovjfc famine, occaiioned

by a fevere drought, in all the Roman territory. " Siccitate

eo anno plurimum laboratum eft ; nee cceleftes modo defue-

runt aqus, fed terra quoque, ingenito humore egens, vix ad
perennes iubfecit amnes ;" the cattle thronged in multitudes
round the arid fountains, and periftied with thirft, difeafes

followed among the cattle, from which they were propagated
by contagion among men (" vulgatique contactu in homines
morbi"), the peafantry firit fuffering, then the lower clafTes,

and at length the whole city was infected. (Tit. Liv.

lib. iv. 30.) In more modern times, great droughts have
been accompanied by epidemic difeafes, efpecially in cities

fituated in low and damp countries. In the autumn of 1652,
Bartholine informs us that a malignant fever appeared at

Copenhagen, after an unufually hot and dry fummer. And
a fimilar fever raged at Leyden in the year 1669, as de-
fcribed by Silvius de la Boe. The fpring and beginning
of lutnmer were cold, but the remainder of fummer, and the
autumn, were unufually hot, with little or no rain, and with
a conitant calm or (tagaation of the air. (See Pringle on
Dif. of the Army, p. iii. clafs 4.)

But epidemic difeafes are ftill more fatal in thofe feafons,

in the damp countries of the fouth, where the heats are-

longer and more intenfc, and much moifture is combined. In
fjme parts of Italy, and in other tracts of the fame latitude,,

epidemic fevers have appeared with fuch alarming fymptorns,
as not only to have been called peftilential, but confounded
with the plague itfelf. In this fenfe we are to underftand
Celfus, (De. Medicina, lib. i. cap. to. lib. iii. cap. 8.) in

the terms pejTihntia and febris pejlilcntiaUs, which he de-

fcribes as peculiar to the " grave anni tempus," and the
" graves regiones." His meaning is, that this bad fever is

the difeafe of the latter part of fummer, and of autumn,
2 when
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when the air is thicked and mod Foggy, tin.l tliat is mofl

frequent in low and marfhy countries. Rome was always

liable to thefe fevers. Galen calls the himitritaa the epi-

demic of that city, and fpeaks of its moift air. (De Tem-
t/eraraent. lib. ii.)

In fac~t the chief malignancy of the word: epidemic dif-

eafes, and of the plague itfelf, has always been felt in the

fummer and autumn ; as the hidories of that difeafe in all

the large towns in Europe will ttftify. Diemerbroeck has

jultly obierved, that when the plague has been excited out,

of its proper feafon, it has not fpread: and Dr. Rufl'ell tells

us, that in the winter time, when infected pcrfons have come
to places about Aleppo, fome of whom have died in the

families where they lodged, the diftemper by fuch means was

not propagated. In the four great plagues of Loudon,
during the feventeenth century, the mortality invariably

increaled, as the feafon advanced, reaching its acme in Auguit
and September, and thenceforth gradually declining. ( See
the Bills of Mortality.— See alio Dr. Hebcrden, jun. on
the Incrcale and Decreafe of Diteai'es, 1801.). Thus in

the laft plague in London, in the year 1665, the mortality

of the refpective months was as follows ; in the fpring very

tew perfons had died of the plague, in June 590 perfons died

of it, in July, 4,129, in Augulf, 19,046, in September,

26,230, in October, 14,372, in November, 3,349, and in

December a few hundreds. (See Plague.) The progrefs,

So the other three inftances, was exactly limilar.

Again, the regular decreafe of peitilential difeafes, with

the declining lummer, equally demonftrates the neceffity of

the prefence of the hot fealon lor their propagation ; which
may operate either by rendering the contagion more viru-

lent, by producing certain pernicious effluvia from the earth

in moift places, or by inducing a predifpofition in the hu-

man body to receive the influence of thofe exciting caules.

At Grand Cairo putrid and pcdilential fevers prevailed an-

nually in March, April, and May, which the foutherly

winds make the hotteft months in that country; but they

ceafed at the ovei flowing of the Nile, when the cold winds

fet in. (Profoer. Aipin. de Med. Egypt, lib. i. cap. 14.

Mead on the Plague, p. 30.) And " at Smyrna the an-

nual plague conftantly ceafes about the 24th of July, by
the dry and cold weather they always have at that time."

(Mead, p. 56. ) Indeed, when this change of feafon

takes place, while every place abounds, it mull be

prelumed, with the contacion, yet it ceafes to be detri-

mental. Profper Alpinus remarks, that when this change
of feafon comes, in the month of June, even the clothes im-

bued with the mod pelliferoiis contagion then infeft no one.

*• Sed quod valde mirabile creditur, omnia iupellcttilia

peftifero contagio infedta tunc nullum contagii effecturn in

cam gentem edunt."—And this inertnefs of the contagion

in the mod infedted places, on the approach of winter, was
molt remarkable in the lad plague of London. " Many
who made mod halte in retiring," lays Dr. Hodges, " made
the molt to return, and came into the city without fear:

iflfomuch, that in December they crowded back as thick

as they fled : the houles, which were before full of the

dead, were now. again inhabited by the living; the fhops,

which had been molt part of the year fhut up, were
again opened, and the people again cheerfully went about

their wonted affairs of trade and employ; and even what
is almoft beyond belief, thofe citizens, who before were

afraid even of their friends and relations, would, without

fear, venture into the houfes and rooms when infected per-

fons had but a little before breathed their laft : nay, fuch

com fort 3 did infpire the languifhiug people, and fuch con-

fidence, that many went into the beds, where perfouB had

lied, before they were even cold, or cleanfed from the

ech of the'difeafed." fLoimologia, or I lift. Ace. of the

Plague in 1665, p. 27.) In the fame way we read, that

when the plctgue was in Italy, the Neapolitans ufed no ar-

tifice to purify either their g 1 I . or houfes ;
yet the difeafe

ceafed among them as entirely as in the belt regulated

towns. ( i leberdrn, loc. cit.)

Thele facts amply prove the extenfive influence of
certain i afone, in favouring a'nd interrupting the pro-

grelsofthe mult pellilentid epidemics; and that not in

confequence of any occult, but of certain fenfible and obvi-

ous conditions of the weather. The fame circumftances

of the fealons modify the propagation and diminution of

the minor epidemics, fuch as dyfentery, remittent and in-

termittent fevers, &c. and even the fmall-pox. Of the

former of thefe, we (hall more properly fpeak under the

fecoud head of caufes ; namely,

2. Mdr/hy and ether Effluvia.—Galen affigns two caufes

for peitilential fevers; the firft of which is great heat ot

the weather, and the fecond, which he conuders as moft
frequent, a corrupted ftate of the air, ariiing either from
a multitude of dead bodies left unburnt, as after a battle, or

from the evaporation of corrupted lakes and marfhes. (De
Febr. Diff. lib. i. cap. 4.) Other authors of antiquity

have noticed the coincidence of epidemic fevers with marfhy
iituations. Thus Diodorus, the hiltorian, has recorded the

occurrence of a peitilential difeafe among the Carthaginians

at the liege of Syracufe, which he attributes to the combi-
nation of the following circumftances ; the multitude of

people confined within a narrow compafs, the fituation of
the camp in a low and wet ground, and the {torching heats

in the middle of the day, fucceeded by cold and damp air

from the marfhes in the night. ( Bibl. Hilt. lib. xiv. cap. 70.)
In more modern times the origin of epidemic difeafes from
marih effluvia had been very generally obferved. Fracafto-

rius afcribes a malignant epidemic fever, in Italy, in the

fixteeuth century, to an extraordinary inundation of the Po,

which, happening in the fpring, left marfnes, and thofe

corrupting infected the air through the fummer. Foreflus

remarks, that, from the putrefaction of the water only, the

city of Delft, where he praftifed, was fcarcely ten years free

from the plague or fome peitilential diltemper. (Obfervat.

lib. vi.)

The effects of marfli or putrid effluvia in giving rife to

epidemic difeafes have, indeed, been evinced in molt of the

large cities, and ftill more obvioufly iu the camps of modern
times. Sir John Pringle, fpeakir.g of the hot weather, during

one of the campaigns in the Netherlands, in 1748, oblerven,

that though the heats were great, yet they were the cauie

of little ficknels, till the troops were cantoned in the marfhes,

where a confiderable degree of putrefaction and moifture being

joined, ardent, remitting, and intermitting fevers, and fluxes

became general. It is remarkable that thefe pernieiou-:

exhalations do not rife high, nor fpread far from their fource,

at lealt without fuch dilution as dimiiiifhcs their deleterious

qualities. Dr. J. Hunter has affirmed, that in the barrack",

at Spanifh Town, in Jamaica, ( which confided of two floors,

the lird upon the ground, the fecond over the full, ) the dif-

ference in health of the men on the two floors was fo great,

as to engage the attention of the affembly of the ifland, and
upon invcltigation it appeared that three were taken ill on the-

ground floor for one on the other. Even at a fe.v hundred
feet above the level of the marfhes, the Iituations art ex-

tremely healthy. (Obferv. on the Dif. of the Army in Ja.

maica, note D. p. 268, 3d edit.) The air of a marfli or

of a foul camp, the fame author obferves, may dellroy an

army ubnolt as foon as the true plague. Put the rerme

in
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;n (neli cafes are obvious, and confifl in getting nt a proper

diftance from the noxious exhalations, or removing the

caufes of thom. " A very fmall (pace frequently includes

the limits of healthy and unhealthy ground." it is not

now ncceffary to (late that agues, or intermittcnts, origi-

nate loicly from the effluvia of marfhes.

Another fpeeies of effluvia, which is the fonrce of epi-

demic difeafes in camps arid in towns, when iil conftrucled

and neglected, arifes from ground contaminated with hu-

man and other excrements, the remains of victuals, the

water ufed in cookery, for wafliing, the foul flraw rotting

in tents, &c. Whenever a camp remains long on the fame

ground, efpccially in hot and moid weather, (luxes, and iu-

termitting and remitting fevers, feldom fail to become epi-

demic, unlefs great precautions are ulcd to bury all excre-

mentitious matter, and proper receptacles and drains under

ground are prepared for the urine, water of cookery, &c.

(See Dr. Hunter, loc. cit. p. 285.) In this cafe, however/
as in that of marfh effluvia, the difeafes produced will dif-

appear, by moving the camp a few hundred yards from the

foul ground.

Thefe faffs throw great light on the epidemics of large

cities, which were formerly fo frequent and fatal. A large

town may be confidered as an exUnfive camp, but deflitute

of the means of changing its fituation, and, confequently,

liable to be infefted with the lame difeales as are endemic

and epidemic in camps, unlefs the precautions juit alluded

to, for the purpole of removing the tourccs of the peili-

lential effluvia, be fully adopted. And we find, accord-

ingly, that during and previous to the 17th century, (and

even later, in tome countries,) the large towns were almoil

conftantly infefted, in the funimer and autumnal months,

with the plague, malignant, intermittent, and remittent

fevers, and dylentery ; the fame diforders to which camps

are liable. This was the condition of London during the

period fpecified. We have already remarked, that the

plague was feldom abfent from the beginning of the 17th

century to the year 1669, and that four dreadful visitations

of that calamity occurred within the fame fpace of time.

Of the extent to which intermittent and remittent fevets

prevailed, in this metropolis, we have alio ample evidence.

Dr. Short remarks, that early in the century, viz. between

1629 and 1636, " one of 40 of the whole that died of fevers,

died of agues ;" whereas, "now ( 1750) Icarce one of 1 ico

that die of fevers die of this difeafe." (New Obf. Nat.

Moral, &c. on Bills of Mortality, 1750, p. 20S.) Burnet,

in his " Hiilory of the Reformation," fays, that in the latt

year of queen Mary's reign " intermitting fevers were fo

univertal and contagious, that they raged like a plague."

Both Sydenham and Morton have left us abundant evi-

dence of the frequent epidemic prevalence of agues, as

well as of remitting fevers, which lail Morton affirms to have

been extremely deltruclive for.feveral years before the great

plague, viz. from the year 1658 to 1664. He ftates that

Oliver Cromwell died of this fever in 1658; and that his

own father, himfelf an experienced phyfician, alfo died of

it ; when his whole family, the writer included, were in-

fefted. (Morton, Pyretologia, App. ad Exercit. ii.

)

Even fo late as from 1720 to 1729, according to Dr. Short,
*• they (mtermittents) and remittents afflicted the whole
nation grievoufly."

Sometimes together, and fometimes alternating with thofe

autumnal fevers, the dyfentery was a frequent epidemic in

London, in the times to which we allude, and was often

attended with great fatality. For five and twenty years

tucceflively, from 1667 to 1692, the bills of mortality fhew
the fum of deaths under the titles of " bloody flux," and

" gr'P'ng '" tnc gllts>" "'Inch muft both be confidered ai

tery, to have amounted every year 10 above 2000.

During rlie laft century, the dileaie has gradually de-

clined, (Dr. Heberden on Increafc and Decreafe of Dili.

Difeafes, p. 34.) and the other fatal epidemics, jult

mentioned, have quite disappeared, Sec Annual Medical

Regifter for 1S0S, vol. i. where the changes of difeafe in

London are difcufTed at length.

We cannot doubt, that the prefent comparative hcalthi-

nefs, and cfpecially the great freedom from all epiiU ,

(the contagions of fmall-pox, fcarlet fever, and meafles ex-

cepted) which tliis metropolis now enjoys, is to be afcribed

altogether to the meafures, by which the lourcesof the efflu-

via, which excite their, l;:ivebeen removed, and to the gene-

ral habits of cleanlinefs and ventilation which are at prefent

obferved by the people. Thefe falutary meafures are prin-

cipally the conltruclior of privies, drains, and common
fewers ; a hard and regular pavement, with a proper level

for carrying oft' the humidity, and well clcanfcd by fca-

vengers ; an abundant lupply of water to every part of the

town, &c.
In all thefe point?, the condition of London, like that of

moil other large cities in Europe, during the 17th century,

was extremely defective. In the preceding centuries its

condition mufl have been ftill more incommodious and filthy,

fo that few years elapfed without the occurrence of a con-

siderable peftilence. We have not 10 m, in this place, to

enter more at large into a defcription of its circumllances ;

but mufl content ourfelves with referring to the work of Dr.

Heberden, jun. jull quoted, where an abundant collerflion

of evidence, as to the connection of thole epidemics with

tilth and negligence in the economy of this and of other

large towns, will be found. (See alio the Ann. Med. Re-
gifter for 1S08. Maitland's and Nourthouck's Hiftory of

London.) See Plague.
It is extremely gratifying, both in a phyfical and moral

point of view, to obierve that the fame means which contri-

bute to our perfonal comforts, and to elevate us above the

favage, viz. the progrefs of civilisation and refinement,

have led to banifh the moll loathfome and fatal diftempers,

to prolong life, and to diminilh the prevalence and fatality

of other difeafes of lefs fatality. "While the metropolis

has extended itfclf in all directions, and multiplied its inha-

bitants to an enormous amount, i. e. while the apparent

caufes of its unhealthinefs have been augmented, it has

actually become more favourable to health. In the year

1697, for example, the total mortality of London was

20,970; whereas, the total mortality of 1797 amounted
only to 17,014: and when we take into confideration the

great increafe of the population of the out-parilhes at the

latter period, the comparative healthinefs of London will

appear in very llrong colours." Ann. Med. Regiller,

P-3 21 -

Sometimes the air of a particular diftricl feems to have

been impregnated with effluvia from putrefying animal and
vegetable matter, which has occafioned an epidemic in that

neighbourhood. Foreftus has mentioned the putrefaction

of a large filh, of the whale kind, which was left by the

tide, and died, on the coail of Holland, and, during its

putrefaction, infecled the country with a horrid flench, in

confequencel of which a fatal epidemic fever broke out
in the diflricl of Egmont. (Obf. lib. vi. 9. torn. i.

)

The fame author informs us of a peflilential fever, which
raged at Venice in his time, and was produced by the cor-

ruption of a fmall kind of fifh in that part of the Adriatic
(Ibid.) Inftances are alfo on record of epidemic fevers

occafioned by the effluvia of putrid cabbages, as well as of

plants
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plants in marines. (Rogers on Epidem. p. 41.) Thefe

(burets of epidemics, however, are rare, and can ieldora oc-

cur under a well regulated police.

3. A crowded Population.—Prom the carliefl periods of

time, of which we have any record, pellilential difeafes

Were known to be the effect of crowded population, and to

rage peculiarly in cities, forts, and other confined places.

In the facied writings peililence is every where mentioned

as the peculiar tcourge of cities. *' The (word is without,"

lays the prophet E/.ekiel, chap, vii., " and the peililence

and famine within ; he that is in the field fhall die with the

fword; and he that is in the city, famine and peililence

fhall devour him." And again, chap, xxxiii., 11 is iaid,

" they that be in the forts and the caves fhall die of the peili-

lence." The city of Rome was fubject to the uioll fatal

epidemics from a very early period of its hittory : Athens
fuffered alfo extremely ; and in modern Europe the great

cities have been the common- feats of plagues, from Con-
ftanthiople to Mofcow, and from Cadiz and Marfeilles, to

Copenhagen and Dantzic. (See an enumeration of the

cities infedted with the plague, and the dates of its occur-

rence, by Dr. Heberden, loc. cit. p. 8i, etj'cq.) The fame
obfervation applies to the cities of Alia and Africa ; to

Aleppo, Cairo, &c. Sic^ as well as to thofe of America.
We have already flated, that the prevalence of epidemic

and peflileutial difeafes in this metropolis was cbvioufly

conne&ed with the exiftence of filth of every fpecies, and
thai their gradual diiappearance has been coeval with the

improvements of the city, and the removal of thefe nuifances.

The fame fatl is obfervable in all the cities of Europe:
and thole which, from natural or political caufes, have been

backward in adopting the improvements of modern times,

have more lately exhibited the fame effe£ls of their negli-

gence. The plague appeared at Copenhagen in 1764; and

at Mofcow fo late as the year 1771. It is farther obferv-

able, that peflilential difeafes generally appear tiril in the

moll crowded and uncleanly parts of towns, and rage moll

feverely in the moll crowded and dirty habitations, i. e.

araoag the poor. The plague of 1665, in London, is faid

to have been by many perfons called " the poor's plague."

Thofe of 1626 and 1636 broke out at Whitechapel, a

part of the town which abounded with poor, and with,

fiaughter-houfes : and that of 1665 is faid to have broke

out liril at St. Giles's ; and there, Dr. Heberden remarks,

k would probably break out again, if ever we fhould fuffer

fuch another calamity.

Tor it mud be obferved, that a crowded and uncleanly

population contributes, in a double manner, to the origin and

propagation of epidemic and peflileutial difeafes. It not

only occafions the accumulation of every fpecies of filth

externally, from which effluvia arife to contaminate the at-

ir* fphere, in hot ami moid feafons, thus producing all the

difeafes of camps ; but it produces another fpecies of effluvia,

internally, in the habitations of men ; viz. from the bodies

•f the fick, and even of the healthy, which at once generate

malignant fevers, and aggravate thofe which arife from the

other fourccs. (See Contagion.) So that under the

circumflance of the combination of thefe caufes, namely,

when the heat and moillure of autumn generate the effluvia

from external filth, and contagion is fuperadded from the

accumulation of the corporeal effluvia, from the want of

internal cleanlinefs and ventilation, difeafes of an epidemic

nature arc readily excited, and are propagated extenfively

and fatally. Hence, before the value of thefe internal

cautions was underflood, malignant fevers fo frequently oc-

curred in hofpitalsand gaols, that thty obtained the appella-

tion of hofpital-fcvcr and gaol-fever. Indeed wc are told

that, fo late as the latter end of the 17th century, in the [faol

of Newgate, a contagious fever uled to breakout annually,

in hot weather ; and ,that the fame was true of moll gaols in

Europe
;
(The City Rembranccr, quoted by Dr. Heberden)

and feveral fadts on record, prove, how readily any acute

difeafe is thus propagated by contagion, under thefe cir-

cumflances of crowded and filthy habitations ; although

originally, and in cleanly and airy apartments, it was inca-

pable of fpreading from one individual to another. Thus
fir John Pringle obferved, that, " in autumn 1 757, feveral

foldiers were brought into the hofpital at Portfmouth, with

a diforder compounded of the autumnal and gaol-fever ; for

when thefe men, upon being feized with the common fever

of the feafon, were confined to the holds of the crowded

tranfports, their dillemper alTumed that form. (Dif. of

the Army.) So Dr. Lind has flated, that, upon admitting

into an hofpital one perfon with a flux, feveral other patients

in the fame ward have had this fymptom added to their other

complaints. (Lind on Fever and Infection.) And Dr.

Blane has obferved generally, that, fuppofmg a fhip's com-

pany be predifpofed to acute diftempers, and one man or

more ill of a dylentery be brought on board, this will become

the prevailing difeafe. (On the Difeafes of Seamen.
1

;

Thefe facts, which evince the facility with which any-

acute difeafe, or its leading fymptom, is communicated from

individual to individual, in a clofe and crowded apartment,

when extreme cleanlinefs and ventilation are not attended

to, will ferve to explain feveral apparent anomalies in the

hillory of feveral difeafes, which have been flated as the

refult of fome myiterious epidemic principle in the atmo-

fphere. We allude to the occafional fpreading of particular

maladies in hofpitals, in a fort of epidemic way ; fuch as the

appearance of ervlipelas, connected with all flight injuries

of the fcalp, or other fuperficial parts, as related by fir

William Blizard, of the London hofpital, and as occurred

in the furgieal ward of the Royal Infirmary at Edinburgh,

many years ago ; the difpolition to inflammation and abfcels

about the perineum and neighbouring parts, mentioned by

the fame writer, &e. (See a Paper " On feme epidemical

Effects," Med. Fads and Obf. vol. ii. 1792.) Such occur-

rences, we believe, are rare in proportion to the degree of

cleanlinefs in thofe receptacles of the fick. We have beer\

affured that the occurrences of this nature at Edinburgh

have ceafed, fince a more rigid ventilation and purification

have been adopted in the Royal Infirmary.

.1. Deficient and Depraved Aliment—The obvious caufes

of epidemic difeafes, already mentioned, may operate both

as exciting and as predifpoling caufes; but that to which

we now direct our attention, perhaps, chiefly acts in inducing

a debilitated and half-morbid condition of the body, which

renders it liable to be affefted by thofe exciting cauirs.

Certain it is that famine and peflilence have been obferved to

go together, lince the earlielt ages of the world ; and are

coiiflantly mentioned in combination, in the facred writings ;

to which war is frequently added. Dearth is almolt necef-

fanly a part of the delolation of war; which, therefore,

contributes to the production of peflilence induvtk by pro-

ducing dearth. (J \oif«{ ^ira Mfui, " the plague after

famine," was an old Greek adage. Where article:, of food

are extremely learce, they are ofen alio corrupted, and may
thus contribute to reduce tin- human conltitutiqu to a Hate

predifpofed to difeafe. Eoreftus imputes the plague at

Delft, in the year 1557, to the eatieg of mouldy gum,
which had been long kept up by the men hauls in a time

of fcarcity. {Loc. cit.) And (ir J. Pringb fays, he had

heard it obferved, that in this ifland the dyfentery is ftt«

quent among the common people, m lhuf<> parts where they

live
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live mo'ftly on graiti) when the preceding crop has

damaged in a rainy feafon, or kept i.

cil. cap. vii. p. iii.) i irruption,

es well as fcarcitv of food] pried as the caufe ot
j

ienci himfielfwh (D
Bello Civili, lii/. ii.20.) '

corrnpto, on.ues {fell. Maifilienli I ad

bujufmodi cafus nntiqtiitus paraturrr, in publicum cootule-

rant." When we advert, to the Fatal epidemic difeafe,

termed Feu facre, Mai des ardens, &c. by the Ernench,

and known to originate from ergo/ed rye, I
iuod, \vc

fhnll not hefitate to c effects to the fort

of food juft mentioned. (..See Philof. Trai 1. lv.

pj.no, and Mem. de la Soc. R cine, for 1776.)
Dr. Willan has obferved, that the Morbus Hungarian?,

defcribed by Se merCus, " and fome other difeafes reputed

prRilential, might be added to the lift of epidemics, oc-

csiioTied by the ergot ; or by a fimibtr degeneration in

ether grain. The fweating ficknefs, which occurred more
than once in England, at the beginning of the fifteenth cen-

tury, was perhaps owing to fome diltalc or depravation in

vhe;t, Sc." (On Cutaneous Difeafes, part iv. p. 499.)
It may be added, that the only epidemic occurrence of

contagions fever in London for feveral years back, occurred

after the c>:ceffivcly wet antumn of 1 799, when corn was
exceedingly damaged, and a confiderable fcarcity enfued.

5. Enhaufiinn by Fatigue, oV.—Belides the debility of

conftitution, and confequent predifpofition to difeafe, indu-

ced by imperfect nourifhment, during a famine, the exhauf-

tion produced by excefiive corporeal exertions, lofs of deep,

and the depreffing pafftons, probably contributes in no fmall

degree to predifpole the body to difeafes. Thus epidemic

fevers have been obferved to arife after great battles. Dr.
GottwaM traced the origin of the plague at Dantzick to

Pinozow, foon after the battle of the Swedes and Saxons,

in 1 702. (Ingram, Hift. of Plagues, p. 86.) To the fame

caufe, perhaps, we may impute the contagions fever, which

raged among the troops of the late fir John Moore, on their

return from the haraffing campaign in Spain. (1S09.) Van
Swieten obferves, that " ftrong paffions of the mind, par-

ticularly terror, augment the efncacv of infection, as all

writers on the plague unanimoufly allow," and that the

fame paffion contributes to render the diieafe more fatal.

If this be correct, the extenfive operation of fear in befieged

towns, and countries which are the feat of war, mult produce

confiderable influence ; and it cannot be doubted, that the

general panic, which rapidly fpveads among the inhabitants

of a town, where the plague is difcovered to exift, contributes

materially to its propagation.

On reviewing the facts above fiated, it is obvious that the

fources of epidemic and peftilential difeafes have been often

traced to matured circumftances, in combination with one

or more of which they have generally been obferved to

occur: and more efpecially that the heats of fummer and

autumn appear to be ablolutely neceffary to the propaga-

tion of a general peftilence. The obfervation of Celfus, in

regard to the falubrity of the different feafons, has been con-

firmed by thofe who have pra&ifed in warm climates, (Cleg-

horn on difeafes of Minorca) by the phyficians of camps,

(Pringle, he. tit. part ii. chap, i.) and by the condition

of this country in the time of Sydenham. " Saluberriinum

ver eft ; proxime deinde ab hoc, hiems ;
periculolior asftas

;

aulumnus longs periculojijftmus." (Celfi De Med. lib. ii.

cap. i.) But the experience of the laft century, during

which this order of the feafons, in point of falubrity, has

teen almoft veverfed, (for we now find July and Auguft
the moft healthy months of the year., and February and

March the moft productive of difeafe,) has thrown confide**
'

. 1 cult principle, the -0 --(.-,., of the

atmofpheiv. I' hat (hewn U3, what Sydenham
cuuld not have anticipated, and what to him indeed muft
liave been incredible, that, while the feafons continue to oc-

cur, with their former viciflttudes, aid while the bowels of

the earth (tor aught that we know) continue to fend forth

vapours as ufuai, yet thof: fatal peftilential conflitv

of the air no longer appear; the plague has not been fecn,

lince the rebuilding of the city (1667); irtermitu.its no
longer mfeft the metropolis, and the autumnal remittent 1!

are alike almoft unknown ; efpecially fince the covering of

Fleet ditch, and the other improvements, made in 1766;
a. id the dyfentery, or bloody fin::, now fcarcely adds twenty
to the annual bills of mortality ! This occult principle, then,

this epidemical fomewkat, it muft be inferred, neither owed
its origin to the atmofphere, nor to the bowels of the earth,

nor to the eruptions of Tlitna, nor to the approach of comets.

For the former of thrfe are, doubtlefa, unchanged ; and the

latter have continued to occur at intervals as ufaal.

To what, then, are we to attribute the origin of thofe

epidemic constitutions, as they 1 called, of particular

years, in which certain difeafes extcnlively prevail ? We have

not, perhaps, a fufficiency of facts to enable us to deduce a

decided conclufion ; but the following inference feems to

approximate to the truth, and to fpring out of the facts

already detailed.

The experience of camps, efpecially in inoift feafons,

teaches us how readily epidemical difeafes are produced, from

the contamination of the lower portion of the atmofphere

with the effluvia of foul ground, and alfo how confined and
local that contamination is, fince a fmall elevation, or a re-

moval to the diftance of a few hundred yards, from the

fource of the effluvia, is fuflicient to enable us to efcapc

their noxious effects. The experience of gaols and hofpitals,

and other crowded and uncleanly habitations, has alfo dc-

monftrated the facility with which human effluvia, accumu-
lated about the lick, become contagious to thofe in their

immediate vicinity ; and alfo how readily, in this prcdif-

pofed and contagious (late, any acute difeafe, accidentally

introduced, is carried from individual to individual, fo as

to become the prevalent or epidemic difeafe. Now, London,
and all other crowded cities in the 1 yth century, combined
within themfelves both thefe peculiarities of condition, be-

longing as well to camps as to gaols and hofpitals. The at-

mofphere was contaminated with the local effluvia, which
rendered it peftilential externally ; and, within the dwell-

ings, efpecially in the poorer parts of the town, infectious

atmofphere was produced, and thus whatever difeafe was
generated, was propagated readily, and gave a character to

the particular conftitution of the epidemic feafon. How va-

rionily the epidemics muft be modified, according to the

various degrees and combination of the exciting and pre-du-

poiing caules, muft be obvious on reflection. When the bo-

dies of the people happen to be pre-difpofed to difeafe by
want of food, or actually difordered by corrupted food,

when the accumulation of filth, or the increale of marfhy
ground from rains or inundations, fend forth miafmata in a

moft abundant and concentrated form, in confequence of a

peculiar autumnal feafon, the moft extenfive epidemic dif-

eafes m3y be expected to arife. And we believe, that under

fuch a combination of obvious circumftances, peftilence

never fails to appear.

On the other hand, although a large city cannot, like a

camp, be removed from the fource of the peftilential ef-

fluvia, which it generates, yet induftry mav remove the

fource ef thefe effluvia from it. And it appears to be a

perfect
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pevfwt confirmation of the preceding conclufions, that, as

I : ivalhna been accompli/hed iaXionaon,(for example,)
i tl arte jj peace and civilization have advanced, and
wealth has introduced the difpofition and the power to
)" iltiply perfonal comforts and conveniences; and as habits

bf cleanlinefs and ventilation have been generaly diffufed

;

in the lame proportion, and with equal Heps, the improvc-

t of the general health, the abfolute difappearance of
the plague and the other epidemics, and the inereafe of Ion-

be remarked. Hence it is only within the laft

tew years, ili.it the deaths have fallen fhort of the number
ot births within the bills of mortality of London.
We cannot, from our prefent knowledge of facts, how-

ever, account for all thole modifications of difeafes, nomi-
nally the fame, which are obferved to prevail at different

feafonsj and which require different modifications of the

treat m< nt. It can only be ftated as highly probable, that

whether the epidemic difeafes originate from contagion, or
human effluvia, or from the effluvia of foul ground, their

degrees ot violence may depend on the degrees of concen-
tration of thofe effluvia; and the contagion of a mild or fe-

vere difcafe may tend to propagate more particularly a dif-

eafe of fimilar character. We have already feen that pecu-
liar fymptoms, fuperadded to an acute difeafe, as affections

of the lungs or of the bowels with general fever, are readily

propagated along with that fever, and have modified both
it; character and the requifitc treatment.

It has been judly obferved, that " in military phyfic,"
(and the obfervation applies to epidemic difeafes in general,)
" the great improvements to be made are not fo much in the

cure as in the prevention of difeafes, which depends alto-

gether upon the knowledge of their caufes." (Dr. John
Hunter, he. cit. p. 281.) Now one of the moll important cir-

cumftances to afcertain, during the prevalence of an epidemic

is, whether it arifes from contagion, that is, from the in-

fluence of effluvia from the bodies of the difeafed, or from
the contamination of the air by the effluvia of foul ground,

&c. For "if a difeafe arife from contagion, as the author

j 11 It quoted remarks, " there are fure remedies againfl it,

which are fo well afcertained, that while the plague, the

in oft contagious and the moll fatal of all difeafes, commits
its greateft ravages in large cities, individuals remain in the

midil of them in perfect fecurity, trufting to a careful fe-

clufion under proper regulations. (See Contagion.)
Again, if difeafe arife from the air contaminated by the

foul ground of a camp, or the exhalations of a marfh, it can

only be avoided by a change of fituation, or by taking care

not to come within the fphere of activity of fuch noxious

caufes." Or in a large town, it may be added, by a drift

enforcement of public and private cleanlinefs. But it is

often extremely difficult to decide upon this point ; a ge-

nerally operating caufe affecls fuch a number of individuals

about the fame time, in the fame fituation, that they may
feem to be infecled by each other. So that, in facl, it

lias been difputed whether the plague itfelf be a contagious

difeafe; and in regard to the dreadful epidemics of America,

medical obfervers are by no means agreed as to their conta-

gious origin. The contagion of the plague will be dif-

cuffed hereafter. In the mean time we fhall ftate fome

ob£ervatioii8 which may help to guide our decifion in fuch

cafes.

By a contagious difeafe, is to be undcrftood a malady in

the courfe of which a poifou is generated in the body of

!.ck, which produces in others a fimilar difeafe. The
poifou in fome difeafes, as the fmall-pox and chicken-pox,

U fufficiently apparent ; and the other difeafes, which alio

arife from fpecilic contagion, and occur but once during

Vox.. XIII.

life, as meafles, fcarlet fever, hooping cough, tec. arc

well known. Inolh i"., again, a, in typhus and the plague.,

it almoft eludes our fenfes, and is only aftive when concen-

trated or accumulated, or clofe to the bodv of the fick.

Now thefe contagious difeafes equally affect all age* and

defctiptions, who 1 offer expofure to their caufe : wherever

they prevail, the old inhabitants of a country fuffer as mucli

as thofe that have lately arrrived. But this is never the cafe in

the yellow fever, remittent fever, or even intermittent fever,

which arife from external miafmata; for fuch as are feafoned

to the country or climate fuller infinitely lefs than new-
comers. Again,difeates proceeding from fuch a caufe, genc--

rally diffufed, and operating upon all, do molt constantly recur

in the fame perfons as long as they remain expofed to the ori-

ginal caufe ; thus in camps andmarfhy dilations, the fick are

conlkmtly relapfing in remittents and intcrmittents, till they
change their fituation. Dr. Hunter particularly obferves,

that the mortality among foldiers in the Weft-Indies is, in

a great meafure, owing to thefe repeated attacks. But
what the tamo writer confiders as the cKptr'tmcntuni cruets,

to prove the non-ex iltence of contagion, is, when the iiek

leave their ufual refidence, and go to other places which
are healthy, without fpreading the dileafe. This con-

ltantly happens in the remittent fevers of the Weft-Indies;
for the good tffe&s of changing the air of the towns for

that of the mountains is fo well known, that it is very ge-

nerally praftifed; but certainly without the flighteft fuf-

picion of any milchief arifing from any contagion carried

by the lick. If we try by this rule the fever epidemic in.

Philadelphia in 1793, we ^la'^ not pronounce' it to be con-
tagious. One obfervation more may be added : when dif-

eale arifes from a caufe generally diffufed, feparation, which
in contagious difeafes is commonly effectual, is here of no
avail. Thus, (hips of war have gone into a harbour in the
Welt-Indies, and have had no intercourfe with the people
on fhore, or with the crews of other drips, and vet in a few
days the men have been feizexj with the prevailing fever in

great numbers. (Hunter, ibid.)

With refpeft to the lad argument but one, indeed, the

inference is not perfectly conclufive ; for malignant typhoid
fevers, (and the plague, which is probably but an extreme
degree of the fame fever,) although they produce a conta-

gion that is active and virulent in a confined and clofe at-

mofphere, neverthelefs become much lefs contagious, in a
clear and open air; fo that we fliould ex peel that, on a re-

moval of the fick to the country, the difeafe would affume

a lefs virulent form. In the plague at Mofcow in . 77U
we are told by Dr. Mcrtcns, that the patients, who were
conveyed to the neighbouring villages, communicated the

difeafe to the inhabitants of thofe places; which they would
the more readily do, as probably their cleanlinefs was not
fupcrior to that of Mofcow itfelf.

The Ipecific contagions, as they have been called, as

fmall-pox, meaflcs, and fcarlet-fever, which occur but
once in the courfe of life, and chiefly attack children, be-

come epidemic generally at pretty regular periods, in large

towns. This may be principally explained, perhaps, by
the circumltancc of the neceffary interval requifitc for the

production of fubjects, who have not undergone thefe

difeafes.

On the whole, however, although the progrefs of re-

finement in the comforts of human life, during the la ft cen-

tury, have thrown much light on the nature and origin

of epidemic coultitulions, in different years; it mult be
allowed, neverthelefs, that much farther obfervation of facta

will be requifitc, in order to illuilratc the fubject com-
pletely.
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EPIDENDRA, from m, upon, and JuS/in, tt\-r,\n Na-
tural Hi/torJ, a word ufed by fir Hans Sloanc, and fome

otlier authors, to cxprefs thofe plants which grow upon
others, filch as the mifletoe, which grows upon the applc-

, occ. Thefe arc more commonly diftinguifhed by the

name of pa-afitica'. plants. See Dodder.
EPIDENDRUM, in Botany, fo named by Hermann,

Linnaeus, and others, from Em, upon, and <.\-. ,>, a tree, be-

caufe molt of the fpecies, if not all, grow parafitically on

the trunks or branches of trees. Linn. Gen. 464. Schrcb.

606. V.
r
illd. Sp. PI. v. 4. 114. Mart. Mill. IMS. v. 1.

JufT. 66. Swartz. Aft. Holm. 1800. p. 240. Tracts on

Botany, 182. Schrad. Journal, 1799. 209. t. I. Orchid.

in Schr. Neues Journ. v. 1. 79. Clafs and order, Qynan-

dria Monandria. Nat. Ord. Orchidcee, Linn. Jufl.

Gen. Ch. reformed. Cil. three-leaved. Cor. Petals

two, nearly tqual to the calyx-leaves, fpreading; nectary a

lip, turbinate and tubular at thebafe, connected with the

ftyle, deftituteofa fpur, its termination dilated, afcending,

fpreading, either undivided or lobed. Slam. Anther an

hemifpherica', deciduous, terminal lid, of two cr four cells

;

niaffes of pollen (talked, in pairs. FIJI. Germen inferior, ob-

long or obovate, ereft, furrowed ; ltyle femi-cylindrical,

often gibbous, concave in front ; ftigma either concave or

convex, in the fore-part of the ftyle near the top. Peric.

Capfule oblong or obovate, with three or fix ribs, with one

cell and three valves, opening by clefts between the ribs.

Seeds numerous, minute, each clothed with a chaffy tunic,

inferted into the downy internal lidges of the valves.

Efi". Ch. reformed. Calyx-leaves fpreading. Lip tubular

at the bafe, attached to the fore-part of the ftyle, deftitute

of a fpur. Anther a terminal lid, deciduous.

The original genus of Epidendrum in Linnauis, whofe ef-

fential charafter is " Neftary turbinate, oblique, reflexed,"

comprehends many fpecies which do not anfwer to that cha-

rafter, and which have, indeed, in feveral inftances, been re-

ferred to this genus without a fufficient knowledge of their

flowers. Hence profelfor Swartz has chiefly derived his

genera of C\mbidium, Dendrobium, (fee thofe articles,)

Oncidium, A'cridcs, and Vanilla, fo that his Epidendrum,

whofe characters we have given above, is become a much
fmaller, as well as a more intelligible genus, though per-

haps not more natural, it having the clofeft pofiible affinity

to Cymbidium and Dendrobium. The fpecies in Swartz are

23, in Willdenow 26. Profelfor Martyn has, with great in-

duftry, collected 124 under the original genus. Dr. Swartz

mentions 19 new ones as difcovered in South America by
the authors of the Flora Peruviana and Chiloeniis.

Among the genuine fpecies of Epidendrum, as the genus

ftands at prefent, are

JL.cochleatum, Linn. Sp. PI. 1351. Curt. Mag. t. 572.

Jacq. Ic. liar. t. 605. Andr. Rcpof. t. 13. A native of

Jamaica, and the firft of its tribe that ever flowered in Eng-
land. It is cultivated in a ftove, in rotten bark, contriv-

ed fo as to imitate, as much aspoflible, its natural fituation

in the clefts of aged trees, withoccafional fupplies of water.

The bulbs are green and fmooth, of a compreffed oval figure,

each throwing out from its bafe numerous thick entangled

fibres, which naturally adhering to the rugged bark, ftrong-

ly fix the plant and imbibe nourifiimeut for its fupport. A
pair of oblong, rigid, recurved leaves, entire, as in all this

natural order, fpring from the fummit of each bulb, and be-

tween them grows a flail:, about a foot high, bearing a fpike

of feveralJloiuers. Thefe are reverfed, the long pale-greenilh

calyx and petals hanging down, while the broad, concave,

fomewhat cordate nectary, of a chocolate hue Ipeckled with

green, Hands ereft. The flower has little or no fmell.

E. fragrant. Sw. Prod. 123. (E. cochleatum •, Curt,

Mag. t. 152.) A native alfo of Jamaica, flowered in the

ftove of Chelfea garden, under Mi. l'airbairn's care, in

Feb. 1789. This has much refemblance to the foregoing,

but the petals are hroader, the neelary pale ftreaked with red,

and tipped with a long point, and the flowers have a fweet

fmell. TheJlalk moreover is fhortcr in this fpecies than the

lea-jes.

E. amabilt. Linn. Sp. PI. 1 35 1. (Angraecuni album
majus; Rumph. Amb. lib. xi. 99. t. 43.) Native of the

Ealt Indies. This has beautiful white blojfams, twice e.s

large as in Rumphius's plate, on a long (lender branched

JIM. The lip is five-lobed, and terminates befides in a pair

of very long, taper, almofl capillary poiuts. It would be

a great acquilition to our ftoves.

E. nutans. Sw. Prod. 121. A native of Jamaica, flow-

ered in Kew gardens in March 1 791. This has aleafyy?r«,

terminated by a rtalk bearing a few pa\e flowers, whole lip

is four-lobed. They are about the fize of E.fragrant.

E. ciliarc. Linn. Sp. PI. 1349. Curt. Mag. t. 463. is a

beautiful and magnificent plant, native of the Wi it Indies,

which flowered at Mr. Whitley's nurfery, Old Brompton,
for feveral years before 1799. (Curtis.) Tbejlwveri are

numerous and fragrant ; tiieir calyx-leaves and petals each,

near two inches long, of ayellowifh buff-colour ; lip white,

with two elegantly fringed lobes. This fpecies is now not

very rare in the Engliili ftoves.

E. fufcatum. Sin. Spicil.t. 23. is rather fingular than
ornamental. The late Hon. Mrs. Barrington received it

from Jamaica, and it bloffomed in her garden in 1791. The
Jlem is leafy, and terminates in a very long fimple fcaly ftalk,

bearing a denfe corymbus of fmall flotuert, which, like the
whole plant, are of a brown purphlh hue.

Several fpecies, more or lefs a-kin to this laft, occur in the

works of Jacquin, as well a3 fome more fplendid ones with

tall branching ftalks, none of them yet introduced into our
gardens.

EPIDERMIS, in Anatomy, is the thin infenfible mem-
brane which covers the true fkin, and which conftitutes,

therefore, in all parts, the external furface of the body. See
Skin.

Epidermis, in Vegetable Anatomy, from art, upon, and
r'if.v.-, the Jhin, or hide, is the fcarf fkin, or pellicle, which
covers every part of a living plant, as a Gmilar cuticle covers

the human {kin. In the tender growing parts of vege-

tables this membrane is of the moft delicate texture, pellucid

and colourlefs, extremely thin, yet not deftitute of tenacity,

being wonderfully extendible on ftalks, or other parts, of

quick growth. Under a high magnifier it is found to be

porous in a regular manner, and differently in different plants,

fo as to allow of the paffage of fluids in a definite degree,

in either direction, according to the nature of each plant.

Hence fome leaves perfpire flowly, but imbibe moifture

with great rapidity, as thofe of the fucculent tribes ; while

others tranfmit their fluids, or imbibe external moifture, with

nearly equal facility, as aquatics. Such differences are de-

tected by experience, but fcarcely difcoverable by micro-

fcopical inveftigation.

The Epidermis is of the moft effential importance to the

life of the plant, as of the animal, protecting the living parts

which it covers from the injuries of the air, while it allows

of due perfpiration and abforption, as well as of the action

of light through its nearlv colourlefs fubftance. It differs

greatly in thicknefs according to the part of the plant to

which it belongs. Exquifitely delicate on the fine organs

of a flower, like the cuticle of the animal eye, it has confi-

dently more fubftance on the leaf, and ftiU more on the

4 branch
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branch of a trot?. On old trunks it is generally obliterated

or dell roved, being there no longer neceflary, the dead lay-

ers of bark, (fee Bark and Cortex,) anfwering all the pur-

pofes of protection, while the peculiar functions of an orga-

nized porous epidermis are not wanted. Yet in the birch,

and a few other trees, the membrane in quellion confifts of

multiplied permanent layers, like the bark, and clothes the

trunk as long as that part exills. The cuticle is eafily fepa-

rable from young llalks in a rapid ftate of vegetation, and

from any part of a plant by means of maceration, boiling or

putrefaction, being nearly, if not abfolutcly, destitute of

vitality, and very little fubjecl to decompoikion.

Betides the effential office of a guard to the living vege-

table body ngainft all hurtful itimulants, the epidermis an-

fwers many fecondary purpofes of protection. When naked,

as ufual, it proves but a feeble defence againlb heat or cold,

but it is often covered with hair or wool, {in which cafe it

becomes a very powerful one, particularly againft the too

violent attion of a burning fun. Flowers indeed, though

peculiarly prefented to all the force of this luminary, have

Scarcely ever any fuch woolly or downy defence ; for the func-

tions which they have to perform are often urgent with re-

fpedt to light and heat. Many petals, notwithstanding, are

fdky or downy on their outlide, apparently to protect them

from cold, or poffibly from too fcorching a heat before they

are full-grown, examples of which may be fee-i in Convolvu-

lus, Anemone, and fever?.! other genera ; but the infides of

fuch petals are exquilitely fmoolh.

Examples of a very firm f.nooth epidermis, of confider-

able ttrength and thicknefs, may be found in the common
currant, Ribes rulrum, the elder, Sambucus nigra, and the

laburnum, Cytifus Laburnum. On the branches of the lat-

ter it acquires almoll a horny hardnefs ; but it is ftill more
cartilaginous in the hard white tubercles fprinkled over the

leaves of Aloe perlata, and in the teeth of the foliage of fome

Sasifraga, as well as the brillly warts of feveral fpecies of

Echium and others of the a/perifglia. On the leaf of the

white willow, and the Protca argentea, the cuticle has a fine

filky clothing of a filvery hue; while in many more plants

it is equally white, but deftitute of glofs. In the leaf of

many kinds of mullein, Verbaj"cum, and the fruit of the peach,

•we find it denfely covered with hairs, more or lefs branched.

The herbage" of the betony, Betonica officinalis, is clothed

with rigid bridles, fixed upon the cuticle, which in a dry

ltate excite fneezing. Similar hairs on the cuticle of the

flinging nettle are curioufly perforated, to tranfmit a veno-

mous fluid lodged in bags at their bafe, like the poifon in

a ferpent's tooth. Gralfes, corn and horfetail, Equifetum,

have much flinty earth in their epidermis ; while in the cork-

tree, the common maple, and the Dutch elm, the fame part

is of a foft elaltic fungous fubftance. The fruit of the plum,

and leaves of the cabbage, have their epidermis covered with

a fine biueilh powdery refinous lecretion, which will fcarcely

allow rain to come in contaft with them, yet fuch plants

lily abforb moifture.

Nothing can be more abfurd than the idea which fome

philosophers have formerly entertained, that the epidermis

was deftined to give fhape to a plant, and that certain lumps

or excrefcences on the ftenis of trees were originally owing

to a cafual wound or crack in this membrane. This opinion

is eafily refuted bypurpofely making fuch a wound or open-

ing, when it will be found that no tumour can be produced

by any fuch means ; fpontaneons tumours being in reality

die canfe, not the effect, of the burfling of the epidermis. S.

EPIDICASIA, Y.~ ';.;. J.CI.:'., among the Athenians.

Daughters, inheriting their parents' eftate, were obliged

to marry their neartll relations ; which gave occafion to
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perfons of the fame family to go to law with one another,

each pretending to be more nearly allied to the heirefs than

the relt. The fuit was called ivn$t**o-ixi -liy.y, ; and the vir-

gin, about whom the relations contefted, nrtAxo;. Pott.

Archzol, Graec. lib. i. cap. 24. torn. i. p. 147.

EPID1D1UM, in Ancient Geography, is the name which

Ptolemy gave to that peninfula on the weftcfn coall of

Scotland, which forms part of the county of Argyle, called

Cantyre and Knapdale ; and including the ifles of Iflay and

Jura, which the Roman geographer confidcred as being

part of it : but whether it then was integral, or not, cannot

be afcertained from his account. The peninfula might at

an early period have been an ifland ; fuch changes has the

fea made upon our f urge-beat coall s : for "Dr. Smith de-

rives this name from a fimilar Celtic word, Signifying the

iile of the Pifts, who at that time were the principal in-

habitants of that part of Scotland." Sir John Sinclair's

Stat. Ace. vol. x. j). 519. But /fuch a conclufion is not

justifiable by the rules of Celtic derivation. Cyn, in that

language, figmlies a wedge, and tor, land or territory ; it

is, therefore, obvioufly derived from thofe two etymons'

conjoined, perfectly defcriptive of fuch a tongue of land,

i. c. a wedge-fhaped territory. Mr. Baxter imagines the

Pepidii, Synonymous with Epidii, to have derived their

name from the Britifh word Papidiauc, which fignifies any
thing Shaped like a flute or pipe, as was the penisfirla of

Cantyre, the country of the Pepidii. From the Southern

point, called the mull of Cantyre, promontorium Epidiurn,

the coaft of Ireland may be plainly feen ; it being only 16
miles to the fouth foreland in Colerainc.

EPIDIDYMIS, in Anatomy, a part of the tefticle,

fituated behind the body of that organ, and confiding of i<e

excretory duct in a wonderfully convoluted form. It ends
in a ftraight tube, called the vas deferens. See Testis.
EPIDO'SIS, from rwiswwfn, to ir.creafe, in Surgery, a

preternatural enlargement of parts.

EPIDOT. See Strahls tein.

EPIDOTES, from mS^upi, I caufe to grow, in My-
thology, deities which were fuppofed to pre'fide over the
growth of infants.

EPIDROME, from cm, upon, and appie, to run, in

Surgery, an afflux of fluids, or, as they were formerly
phraled, humours, efpecially when it arofe from the appli-

cation of a ligature round any part.

EPIDROMUS, of cot and ^a/jter, eovrfe, in the Ancient
Shipping, a fail near the fieri), which was the largeft but
one in the (hip.

EL'IEClA, in Ancient Geography, a town of Greece,
towards the fea, and not far from Corinth ; N. of Tenea.

EPIF.Z, in Geography, a town u\ France, in the depart-

ment of the Loiret, and dillrict of Beaugeney; 12 miles

E. of Orleans.

EPIGiEA, in Botany, from iti, upon, and )[«, tht

earth, expreffive of the proftrate growth of this humble
fhrub. Linn. Gen. 219. Schreb. 295. Willd. Sp. PI.

v. 2. 615- Mart. Mill. Di<Tc. v. 2. Juff. 161. Clal's and
order, Dccandria Motiogynia. Nat. Ord. Bicorncs, Linn.
Erics, .Tuir.

Gen. Ch. C.al. Perianths double, clofe together, per-
manent ; the outer of three OvatO-lanceolate, pointed leaves,

of which the external one is larger than the rell ; inner in

five deep, upright, lanceolate, pointed fegments, fomewhat
longer than the outer. Cor* of one petal, falver-fhapcd

;

tube rather longer than the calyx, hairy within ; limb
fpreading, in five deep ovate-oblong lobes, Sta w. Fila-

ments ten, thread-fhaped, the length of the tube, and i,i-

ierted into tta bafe ; anthers oblong, acute. Pijl. ( rcrmen
T t z globofe,
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globofe, with five furrows, downy ; flyle cylindrical, as

long as the ftamens ; "ttigma obtufe, in five lobco. P
Capfule nearly globular, deprcfTcd, with five angles, five

cells, and five valvi >ous, roundifh. A'

to ! large, feparating into 5ve parts.

l'-li. Ch, Outer calyx of thn e leaves,; inner in Gve d

fegments. Corolla falver-fhapcd.

with a central five-parted receptacle bearii , the feeds.

The fpeeies'are wmk
i. E. repeat. Linn. Sp. PI. 5^5. Swart/, Prod. 74.

Atidr. Repof. t. L02. Lamarck IUuftr, ;. 367. f 1.

"Leaves ovate, inclining to entire. Tube
of the corolla cylindrical." Native or pine forefts in Vir-

ginia and Canada, but, like many plants of a cold or alpine

climate, difficult to preferve in our gardens. It flowers in

April or May. The root throws out many woody, pro-

cumbent, creeping, branched, hairy, leafy items, which
form wide-fpreading patches. Leaves alternate, on hairy

foot-flalks, ovate, obtufe, entire, heart-ihaped at the bafe,

veiny, mining, but roughifh to the touch. Stipulas none.

Flowers in terminal, denfe, bra&eated clutters, fragrant,

of a pale blufh-colour, each about the fize of a fmail cowihp.

It is incrrafed by parting the roots, thrives in a light fandy

loam, but requires the flicker of a long-continued deep fnow,

or fome equivalent protection, to fuivive our winters. We
faw it in great perfection at Meflis. Lee and Kennedy's

nurfery, Hammerimith, in 1797.
2. E. cordif'Ala. Swartz Prod. 73. Lamarck Illuftr.

t. 367. f. 2. " Leaves heart-fhaped, roundilh, ferrated,

convex, hifpid, rigid. Tube of the corolla ovate." Na-
tive of boggy places on the higher! mountains of Guada-
loupe and Cayenne. Smaller than the former, with pointed

and more hifpid leaves, whofe foot-ftalks are very fhort.

Flowers in like manner terminal, but with a more inflated

tube. The young (hoots are very hairy.

EpiGjEA, in Gardening, comprehends a plant of the low,

trailing, fhrubby, flowering kind. This is the creeping

epigxa, or trailing arbutus (E. repens).

Method of Culture.—This is readily cffe&ed in this plant

by the trailing (talks, which foon put out roots at the joints,

and may then be cut oft from the old dr parent plants, and

be fet out in a fhady fituation, where the foil is moift, in the

autumnal feafon, that the plants may be well eftabliftied be-

fore the fpring. In cales where the winter proves fevere,

it may be neceflary to lay a few dried leaves, or other light

covering over them, to protect them from froft ; but after

they become well rooted, they feldom require more than

being kept clean from weeds.

Thefe are ornamental plants in the fronts of the borders

©f (hrubbenes.

EPIGASTRIC Artery, in Surgery. The proper

mode of operating in certain caies of ruptures, lo as not to

run any rifle of wounding thii veflli, wiU be explained in the

article Hernia.
Epigrastric Region, in Anatomy, --one of thofe por-

tions, into which the cavity of the abdomen is divided by

anatomifts in their defcriptions. " The epigaftric region,"

fays Window, " begins immediately under the appendix

enfiformis at a fmall fuperficial depreffion, called the pit of

the ftomach, and in adult fubjefts ends above the navei at a

tranfverfe line, fuppofed to be drawn between the lail falfe

ribs on each fide.

" This region is fubdivided into three parts, one middle,

named epigailrium, and two lateral, termed hypochondria.

The epigailrium takes in all that fpace which lies between

the falfe ribs of both fides, and the hypochondria are the

i'paces covered by the falfe ribs." Sect. 7. § 79, and 80.

J
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EPIGASTRIUM. See Epigastric.

EPIGINOMENA, of ivnynofuu, Ifapervene, in Midi-
are new fyinptoms which occur in the progrefs of a

See Epiphbhomena.
EPIGLOT l"i; :

, in Anatomy, is a fmall and thin piece

of cartilage, pla :ed at the back of the tongue, and having

ffice of doling the glottis, or opening of commm..
(ion between the larynx and pharynx, when the food is paff-

ing into the latter cavity from the mouth. Theauatoniie.it

defcription of this part will be found in the article L:.r •..-..

are defcribed in that of Deglutition.

EPIGONIUM, rr. "..';/, a mulical ii.ftrument among
the ancients, with forty firing:, lo called from its inventor

Epigonius, a native of Ambracia, a city of Epirus. Mem.
Acad. Infcript. vol. v. p. 167.

EPIGONIUS, in Biography, was a mathematician of

Sicyon, and a native of Ambracia, who is celebrated by the

ancients for the invention of an inftmment of forty things,

which was called after his name, Epigonium. When he
lived is uncertain, but as it v. u.i in times of iimplicity, we
may fuppofe that thefe tiring* did not form a fcale of forty

different founds, but that they were cither tuned in unifons

and oCtavcs to each other, or accommodated to different

modes and genera. The 12 temi-tones ot our three-ftopt

harplichords included thirty-fix different firings.

The Greeks were divided into numerous feCls of mufieal

fpeculators, before and after the time of Arifloxenus : as

the Epigonians, Damonians, Eratoclians, Agenorians, and
many others enumerated by Porphyry, in his Commentary
on the Harmonics of Ptolemy. Of thefe, however, all we
know is, that they differed; it is, perhaps, little to be la-

mented, that we no longer know about tvhat.

Mufic has many obligations to Epigonius. He was the

firfl who played on flringed inflruments without apleflrum.

And, according to Athensus, he firfl united the melody of

flutes to that of the citharas ; and by this means foftened

the harfhnefs and inflexibility of the citharas when played

alone- He invented the chromatic genus, and was the ori-

ginal author of chorufes.

EPIGRAM, in Poetry, a fhort poem, or compofition

in verfe, treating only of one thing, and ending with feme
point, or lively ingenious thought.

The word is formed of anffotjx^x, inferiptior., of :t,'jx.

Par, to inferibe, or write upon.

Epigrams then, originally, fignify inferiptions, and they
derive their origin from thofe inferiptions placed by the

ancients on their tombs, flatues, temples, triumphal arches,

&c. See Inscription.
Thefe, at firit, were only fimple monograms : afterwards

increafing their length, they made them in verfe, to be the

more ealily retained : Herodotus, and others, have tram".

mitted to us feveral of them.
Such little poems retained the name of epigrams, even

after the defign of their firil infliiution was varied, and

people began to ufe them for the relation of little facts and
accidents, the characterizing of perfons, &c.

The Greeks confine their epigrams to a very narrow c r

pafs ; for though, in the Anthology, we here and there

meet with a very long one ; yet, ordinarily, thev <l:i not

exceed fix, or, at moil, tight verfes. The Latins were;

not always fo fcrupulous, and the moderns much lefs, as

to thefe bounds.

M. le Brun, in the preface to his " Epigrams," defines

an epigram a little poem, fufceptibleof all kinds of fubjec:s,

and ending with a lively, jufl, and unexpected thought ;

which are three qualifications efTential to the epigram ; .

ticularly
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ticuhrly the firft and laft of them, v!z. brevity, and the like the drama. The comedy has an action for its fubicft
point or clofe ofthe epigram. and the epigram a thought.
To attain brevity.only one thing is to he aimed at in the We might fekft a number of excellent epigrams in our own

poem, and that to be purfued in the concifeft terms poffible.

Authors are much divided as to the length the epigram is

to be confined to ; the ordinary limits arc from two to
twenty verfes ; though we have inilances, both among the
ancients and moderns, where they extend to fifty. But
ftill it is allowed, that the fliorter the better, and more per-

feci, as it partakes more of the nature and character of this

kind of poem. The point or turn is a quality much infilled

on by the critics, who require the epigram conltantly to
clofe with fomething poignant and unexpected, to which
all the relt of the competition is only preparatory. Others
there are, who exclude the point, and require the thought
to be equally diffufed throughout the whole poem, without
laying the whole itieis on the clofe : the former is ufually

Martial's practice, and the latter that of Catullus. Which
is the molt beautiful and perfect manner is difputed by a

third clafs of critics.

The Greek epigrams have fcarce any thing of the point

Or brilknefs of the Latin ones : thofe collected in the An-
thology have molt of them a remarkable air of cafe and
jimplicity, attended with fomething juft and witty ; fuch
as we find in a fenfible peafant, or a child that has wit.

They have nothing that bites, but fomething that tickles. had taken the liberty of cenfuring him, in the followin

Though they want the fait of Martial, yet, to a good cP'gram

language, if our limits allowed of enlarging this article.

We (hall content ourfelves with fubjoining the following.
The firft is that of Mr. Pope, laid to be written on a glufs
with the earl of Clieftcrfield's diamond pencil.

" Accept a miracle, inftqad of wit,

See two dull lines by Stanhope's pencil writ."

The next is an epigram, expreffed concifely and clofing
beautifully, which was written on the leaves of a fan by
Dr. Atterbury, late bifhop of Rochcfler :

" Flavia the leaft and flighted toy
Can with refilllefs art employ.
This fan in meaner hands would prove
An engine of fmall force in love ;

Yet (lie with graceful air and mien,
Not to be told or fafely feen,

.Directs its wanton motion fo,

That it wounds more than Cupid's bow.
Gives coolnefs to the matchlefs dame,
To every other breaft a flame."

Mr. Prior lafhed the impertinence of a bad writer, who

taite, they are not inlipid ; except a few of them, which
are quite flat and fpiritlcfs. However, the general faint.

Oefs, and delicacy of the pleafantry in them, has given oc-
cafion for a Greek epigram, or " epigram a la Greque,"
to denote, among the French, an epigram void of fait or
fliarpnefs.

It is principally the point that characterizes the epi-

gram, and diliinguifhes it from the madrigal. See
Point.

In the modern verification, as obferved by F. Mourgues,
the epigram and madrigal are diltinguifhed by the num-
ber of verfes and the dole. I. By the number of verfes,

which in the modern epigram does not go beyond eight,

nor in the modern madrigal comes (hort of fix ; and, 2.

In that the clofe, or period, of the epigram, has always

fomething more lively and ftudied than that of the ma-
drigal.

The epigram is the lowed, and leaft confiderable of all

the productions of poetry ; and it is in general rather an
effect of good luck, than of art, to fucceed therein. The
fineffe, and fubtilty, of the epigram, M. Boilcau obferves,

fhould turn on the words rather than the thought ; which
feems very little to the credit of this kind of compofition,

as it reduces it to the nature of the pun, or equivoque.

F. Bouhours confirms the hint, in adding that the equi-

voque is what ufually (bines the molt in the epigram.

One great beauty of the epigram is, to leave fomething

for the reader to guefs, or fupply. Nothing plcafes the

mind fo much, as to find fomething in itfelf in the objects

prefented it ; nor does any thing difguft it more than to

" While falter than his coftive brain indites,

Philo's quick hand in flowing letters writes.

His cafe appears to me like honeft Teague's,
When he was run away with by his legs :

Phoclus, give Philo o'er himfelf command
;

Quicken his fenfes, or reftrain his hand.
Let him be kept from paper, pen, and ink,

So he may ceafe to write, and learn to think."

The following epigram was written by Mr. Wefley,- on
ocoafion of erecting a monument to Mr. Butler, author of
Hudibras, in Weftminfter Abbey ;

" While Butler, needy wretch, was yet alive,

No generous patron, would a dinner give.

See him, when llarv'd to death, and turn'd to duft,

Prefented with a monumental buft !

The poet's fate is here in emblem fliown,
,

He afk'd for bread, and he receiv'd ajlorie."

See Butler.

EPIGRAPHE, E~tffx$n, Superfcript'wn, an infeription

on a building, to fignify its ufc, occalion, the time when,
and the perfon by whom it was built.

EPIGRAPHES, Exi/j>a?s»*, among the Athenians, of-

ficers that rated all thofe of whom taxes and contribu-

tions were required, according to every man's ability, kept
the public accounts, and profecuted fuch as were behind-

hand with their contributions. Potter. Archasol. Grec.
lib. i. cap. 14. torn. i. p. 81.

EPILA, in Geography, a town of Spain, in the pro-

preclude it from (hewing and exercifing a faculty it values vince of Arragon, on the Xiloca ; 17 miles W. of Sara-

itfelf for. Segrais.

The epigram admits of great variety of fubjefts : fame

are made to praife, and others to fatiri/", which lad are

much the eafied ; ill-nature ferving inltead of point and wit.

Boileau's epigrams arc all fatires on one or another. Thofe

of Des Reaux are all made in honour of his friends ; and

thofe of Mad. Scudcry are fo many eloges. The epigram

goffa.

EPILEPSY, in Medicine, ImXniix, and lvi\rj »,-, fig-

nifying fadden Jhizurt, is a difeafe which confilts of con-

vulsions of the greater part of the niufcles of voluntary

motion, attended with a lofs of fenfeand feeling, and end-

ing in a date of infenlibility, and feeming deep.

This difeafe has received a varietv of denoiniu;nations, cfpe-

being only a fingle thought, it would be ridiculous to ex- cially among the ancient writers. By the early Greeks it

prefs it in a grcat'.r number of verfes ; it muft have its unity was culled the fucred dtjeafe, from a notion of its origin in

fupernatural
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fupcrnatural influence ; fome of the exorcifts and impoflors

of thofe times even pretended to decide, from variations in

the fymptoms, whether the iits were occalioned by Cybele,

Neptune, M-.rs, or fome of the heroes. Hippocrates

feems to have been the firft who combated thefe abiurd no-

tions of his countrymen ; and fevercly reprehends the im-

postures of the exorcilts, in pretending to fet afide what

more than human power had inflicted, by incantations,

magic ceremonies, and fometimes by the moll contemptible

juggling. (See Hippoc. de Mario Sacro.) AreUcus,

however, remarks that it might have the denomination of

Jarred on other accounts ; either from its magnitude, every

thine ereat beinc deemed facred ; orbecaufe it could not be

removed by human means, but only by divme power ; or

from the opinion that a dsemon had entered into the patient,

or for a!! thefe reafona together. (De Caufis Affect lib. i.

See alfo Csel. Aurelian. De Morb. Chvon. lib. i. cap. iv.

)

I.i like manner the Romans call every thing remarkable and

great "facred:" "f.tcra anchora," " auri facia fames,"

&c. (Van Swieten. § 1071.) Upon the fame ground

epilepfy has been called morbus Herculeui, the Herculean

difeafe. By the Romans, it was forretimes termed morbus

comitialis, "the affembly difezfe ;" either becaufe epileptic

perfons were more frequently obferved to be feized in a

crowd of people, or becaufe the public meetings, called

cdmitia) were adjourned if any one happened to be attacked

with an epileptic fit. It has Lkewife been termed morbus

caducus, or " falling ficknefs," becaufe the patients, when
they are feized with the paroxyfm, full down.

The leading features and principal circumftances of the

epileptic convulsions are nearly the fame in all the different

perfons .vhorn the difeafe affects. The difeafe confifts of

fits, which attack Suddenly often thofe who are feirningly

in perfect health, and ; after lulling for fome time, pafs off,

and leave the perfons again in their r.finl ftate.

The individual attacked lofes Suddenly all fenfe and power
of directing his muicular actions; io that, if Handing or

fitting, he fills immediately, or perhaps with convullions is

thrown to the ground. In that fituation he is ngitnted

with violent convulfive actions, varioully moving his limbs

and the trunk of his body, with a force that is altogether

preternatural. Commonly the limbs on one fide of the

body are more violently agitated than thole upon the other.

In all cafes the mufcles of the face and eyes are much affect-

ed, exhibiting various and violent distortions of the coun-

tenance. The tongue is often affected, and thruft out of

the mouth, while the mufcles of the lower Saw are alfo af-

feftid, and, Shutting the mouth with violence, often wound
the tonmie frrievoufly. While theSe convulsions continue,

the face becomes red, then livid and fwelled, from the in-

terruption to the circulation through the head, and there is

commonly at the fame time a frothy moifture iffuing from

the mouth.; and in the moll fevere cafes the urine and al-

vine excrements are involuntarily discharged. In fome in-

stances a hiding or Itertorous noife is emitted. The con-

vullions have for a few moments fome remiifions, but are

Suddenly again renewed with great violence. Generally,

after no long time, this terrible Struggle ceafes altogether,

and the patient remains for fome time without motion, in a

ftate of abfolute infenfibility, and under the appearance of

a profound fleep. After fome continuance of this fceming

Sleep, he fometimes fuddenly, but for the moft part by de-

grees only, recovers his fenfes and power of motion, but
without any memory of what had paffed from the firft Sei-

zure of the fit, and complaining of head-ache, and excef-

fivepain in all the limbs as if from fevere fatigue. During
the convulsions the pulfe and refpiration are hurried and irre-

gular ; but, when the convulsions ceafe, th?y return to tl

ufual regularity and healthy Hate.

In moft cafes the attack of epilepfy comes on fuddenly,

without.'. 'Symptom: but fometimes it is preceded

by certain fenfations for a few moments previous to its actual

commencement. Of thefe the molt remarkable is that,

been termed the Aura etilepiica ; which is a

fation of fomething moving in fome part of the limbs

or trunk of the body, and from thence creeping upwards to

the head ; and when ;
t arrives there, the perfon is imme-

diate .1 of fenfe, n:jd falls into an epileptic fit.

This feeling is defcribed fometimes as refembling that of a
cold vapour, fometimes as like a fluid gliding, and fometimes

like the fenfation of a fmall infect creeping along the body ;

and-. the pat star can give no other distinct idea of
their fenfation, than as in general of iomething moving
along. It might be fuppofed that this fenfation arofe from

affection of the extremity or other part of a nerve,

acted upon by fome irritating caufe ; and that the fenfation,

therefore, followed the courfe of fuch a nerve. But it is

not found to follow the courfe of any nerve distinctly, and
it generally feems to pafs along the integuments. There
are occasionally alfo other fymptoms immediately preccdiiiT

the fit, and generally referred to the head, where no a-jra

is perceived. In fome perfons a giddinefs comes on ; in

others a fpark of light, which increafei 10 a bright beam,
ufually ufhers in the paroxyfm ; depending probably o:

hidden turgefcence of the vefTels in the head, which pro-
duces prefiure 011 the optic nerve, and occalions this de-
praved fenfation. Dr. Gregory ufed to mention in his lec-

tures, at the college of Edinburgh, the cafe of an officer,

who had a more fingularperverfion of fight, previous to the
lit of epilepfy ; he always fancied that he faw an appari-

tion of an old woman, with a blue cloak, holding a Staff in

her hand, with which (he knocked him down. He alfo men-
tioned an inftance of vifual depravation which occurred to
Dr. Fothergill ; a young lady, whom the Dr. was attending

as an epileptic patient, remarked that he was covered with
fpanglps, (the more unufual as an ornament to a quaker's
coat,) and immediately fhe fell down in a fit.

Under the article Convulsions we have entered into a
detail of the circumflances which conduce to their origin

and production ; and as the whole of thofe obfervations ap-
ply to the epileptic convullions moil particularly, it will

not be here neceffary to repeat them. We have there ftated

that convulsions occur under two oppofitc conditions of the
body, i)lx. of repletion and inanition ; or, in the language
of Dr. Cullen, of excitement and cnllapfe (Firft Lines,

y 12 86.): and that various irritations in different parts of
the body, but efpecially in the head, give rife to them in

different inftances.

Sauvages has defcribed a great variety of fpecies of epi-

lepfy, which he has diflinguifhed chiefly according to the
caufes which produced them. Dr. Cullen has mentioned
only three fpecies, which (as to the utility of divifion

with a view to the curative indications) might be reduced
to two. His firft fpecies is epilepfia cerdralis (from cere-

brum, the brain), which attacks fuddenly, without any
evident caufe, or preceding fenfation, except perhaps a gid-
dinefs or deprivation of fight ; and includes the pletk

epilepfia and eclampfia of Sauvages, as well as his cachectic

epilepfy. The fecond fpecies, is E. fynipaihica, in which
the aura epileptica, before defcribed, precedes the attack ;

a eircumftance which is fcarcely of fufficient importance to
defignate a fpecies. The third, E. occcf.onaiis, includes

thofe inftances of epilepfy which originate from manifeft

and accidental irritation, and which fublide when the irri-

tation
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tation is removed. Thefe variou9 caufes of irritation are,

wounds, or blows of the head, from falls, and other ex-

ternal injuries ; pain in various degrees, as from parturi-

tion, dentition, worms in the alimentary canal ; indigefted

food, or other fubllanees in the llomach, as narcotic poi-

fons, fpirituous liquors, &c ; ]>alIions of the mind, efpe-

cially fear; and a variety oi other fources of difturbance

to the fyftem, as the eruption of fmall-pox, and other

febrile irritations, the venereal orgafm, intenfe (ludy, the

fuppreflion of cuftomary difcharges, &c. j and, laltly, the

imitative propenfity, which is particularly confpicuous in

women and children, as illufftated at large under the head
of Convulsions.
We have there Hated the impoflibility of explaining the

proximate caufe of convulfive difeafes, in confequence of our
ignorance of the nature of the nervous power, or of the

connection between the action of the mufcles and the brain,

or the faculty of volition, in a (late of health. And it were
fuflicient to mention the attempts to reafon upon the fubject,

which the ableft phyficians have made, in order to prove
their futility. The learned Boerhaavc fays, [Apb. 1086.)
" Et patct quidem, caufamproximam omr.is epilepfias exqui-

fitae femper effe nimiam cerebri in nervos motorios, nullam in

feutientes, actionem." " It is obvious that the proximate
caufe of every perfect epilepfy is always too great an action

of the brain upon the nerves of motion, and too little upon
thofe of fenfe :" which is only ftating the fact in other

words ; for it amounts merely to this : " in every true epi-

lepfy the motions of the body are violent, and the fenfe is

loft : the proximate caufe is dill as obfeure as before." Dr.
Cullen fcarcely pretends to form a theory upon the fubjedt.

" I might fay," he obferves, " that it is an affection of the

energy of the brain, which, ordinarily under the direction

of the will, is here, without any concurrence of it, impelled

by preternatural caufes. But I could go no further : for

as to what is the mechanical condition of the brain, in the

ordinary exertions of the will, I have no dilliuct knowledge;
and therefore mud be alfo ignorant of the preternatural

flate of the fame energy of the brain under the irregular mo-
tions here produced." (Firfl Lines, § 1284.) The indi-

cations of cure therefore cannot be formed from a knowledge
of the proximate caufe of the difeafe ; but we obtain fome
ufeful intimations for the treatment, by diligently attending

to the various remote caufes; both thofe which induce a pre-

difpofition, and thofe which occasionally excite the difeafe.

Oar principal object, then, will be to avoid the occalional

caufes, and to remove or correct the predifpouent.

The predifpofition to epilepfy, in the majority of inftances,

feems to confid partly in what may be termed a morbid irri-

tability, or mobility, of conftitution, in which the action

of ilight irritations (which are applied to mod perfons with

impunity) excites great commotion in the nervous fyftem;

and partly in a turgefcence of the veffels of the head, which
accompanies a general plethora. This appears from the

circumftances, that plethoric perfons are very frequently the

fubjefts of epilepfy ; that it is often brought on by caufes

inducing any unufual turgefcence of the blood-veffels ; and
that it has been frequently cured by dinainifliing the pi. thoric

flate of the body, more frequently, we believe, than by any
other fyftem of practice. This principle was inculcated by
Dr. Cullen, and is (Irenuoufly adopted by the prefent Dr.
Gregory, his fucceflbr It was likcwife maintained by the

late Dr. Fothergill, who has left us the following excellent

remarks on this point of practice.

After dating that many epilepfies occurred to him, which
eluded all his endeavours to relieve them by means of the

medicines ordinarily recommended as fpecifics, and which

therefore fuggefted the npceffity of adpoting fome other
mode of procedure, he fays, " I had obferved that fits w n
molt liable to return in the plenitude of health; that
epileptics were often extremely incautious in refpedt to diet ;

that children, highly indulged, were liable to the difeafe ;

that in every other period of juvenefcence, and in middle
aged adults, if they were at all fubject to the difeafe, it was
when they had either committed fome exceffes, or, by one
means or another, were plethoric ; and that, in habits

fubject to epilepfy, the difeafe feldom recuired, without
either an habitual indulgence in eating, or a neglect of
neceflary exercife. This induced me to recommend, in

many cafes, a total abitinence from all animal food, and from
all fermented liquors. Care was taken to regulate the
fecretions, and fuch a courfe of medicine prefcribed, as

might feem expedient to induce the patients, or their friends,

fcrupuloudy to comply with fuch a courfe of diet. It was
in vain to reftridt the quantity of animal food. There are
few who have, at all times, refolution enough to fubmit to

the fird intimations of fatiety. Ic was, therefore, neceffary

to enjoin fuch a kind of diet, as was accompanied with but
(lender provocations to excefs, and which, at the fame time,
would afford the leaft quantity of nutriment ; by which that
fullnefs, which, in many epileptic cafes, appears to be a
ftimulus fuflicient to produce the fpafms, would be avoided,
and the parts, which were the immediate feat of irritation,

might gradually recover a degree of ftrength and finnnefs,

that would be proof againft every flight in?prefiion.

" It often happens in difeafes, that a proper plan of diet

is of much more importance in the cure than any thing we
are acquainted with in the Materia Medico. : it is, however,
of not lefs necefiity to engage the patients and their friends

in a fteady perfeverance of the method we direct. The
generality of people have very little notion that diet can do
more than merely fupport their ftrength ; that it can be
made fubfervient to the cure of their difeafes, they cannot
eaiily be brought to comprehend, &c.

" In young boys, I apprehend, the epilepfy mod gene-
rally proceeds from their own craving appetites, and the ne-
glect of thofe who are about them. It may not be impro-
bable, but in fuch cafes worms may alfo have a fhare in

producing the fits. Be this as it may, anthelmintics, how-
ever powerful, feldom cure the difeafe ; they may abate oc-
calionally the frequency, or the violence of the attacks, but
they too often, at the fame time, bring on a greater degree
of irritability, and at length, if repeated frequently, and in

confiderahle doles, feldom fail of confirming the difeafe.

Moderate laxatives, with a light chalybeate interpofed, and
fteadily continued, with a courfe of diet, conlifting of milk,
vegetables, fruit, and things prepared from them, and in mo-
derate quantities, feldom fail of removing the difeafe in fuch
habits. Riding and bathing in cold water, and the ufual
means of eftablifliing good health, mull, at the fame time,
be attended to, and the plan purfued with patience ; for it

is not to be expected in difeafes that affect the nervous fyf-

tem, the moll remote and fined part of the economy, when
once they have debilitated, or otherwife difordered, thefe
very feeling parts, and their influence is become habitual*
that after-medicines, however active, penetrating, and effi-

cacious, can, in a very (hort time, reftore the ability to per-
form thru- functions as they ought to do." (See Medical
Obf. and Inquiries, vol. vi, p. 72.)

This plan of light and moderate living, with Oecafional
laxatives, Ihould be adopted in every caf< of epilepfy, where
it does not arife from lofs of blood, or other caules of ina-

nition, or is not connects^ with a cachectic or emaciated ha-
bit: and even in the lad cafe, the plan is often ufeful,

dally
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einlly where a morbid change, fuch as exoftofis, fuppura-

tion, or tumour ot any kind, is going on iii the head.

It might he luppofed that artificial evacuations, efpe-

cially blood-letting, would be the moll effectual means of

diminishing the plethoric ftate of the fyilem : and fuch it

certainly proves, when the plethora has become consider-

able ; and if it threatens immediate difeafe, this evacuation

ought to be made to the quantity that the urgency of tbe

fymptoms fcems to require. It is, however, a matter ot

old obfervation, that blood-letting is not the proper mode

of preventing the recurrence of the plethoric Hate : but,

on the contrary, that it is often the means of favouring

it, efpecially when the operation is performed at regular

periods. There is, however, a cafe of epilepfy, as Dr.

Cullen remarks, in which there is a periodical or occafional

recurrence of the fullnefs and turgeicence of the fangutfe-

rous fyftem, giving occalion to a recurrence of th

In fuch cafes, when tlie means of preventing plethora have

been neglected, or may have proved ineffectual, it is ablo-

lutely neceffary for the practitioner to watch the returns of

thefe turgefcences, and to obviate their effects by the only

certain means of doing it, that is, by a large blood-letting.

"When the general plethora is not great, but the fymptoms

indicate coniiderable local lurgefcei.ee in the head, the appli-

cation of cuppi.^-glaffes, after fcarilication of the neck, or

the life of a feton, blifter, or ifl'ue, near the fame part,

will afford the means of fome relief, by the evacuations

which they produce. An open iffue, indeed, in dillar.t parts,

as in the arm, has been found ufeful in fome inftances of

epilepfy, by tending to obviate the plethoric ftate, or, as

Dr. Cullen fuggefls, by determining occafional turgefcences

to thofe parts, and, therefore, diverting them, in iome mea-

fure, from their action upon the brain.

Epilepfy, however, as we have already ftated, is alfo the

refult of a ftate of debility, with which the excefiive nervous

mobility that is eafily excited to convulfions is, in many

other inftances, obferved to be connected ; efpecially in hyf-

tcria, in the condition of infancy, &c. Where this debility

has been the confequence of inanition, as from lofs of blood,

from previous difeafe, and i'o forth) a nourifhing generous

diet will be requilite to reftore the ftrength ; and inftances

are occaiionally feen, in which the propriety and iuceets of

this practice are mamfeft. Where there is obvioully a feeble

Hate of body, with pale complexion, and without any ap-

pearances of local plethora, the propriety of being much in

the open air, of ufing the cold bath frequently, and of

regular cxercife, adapted to the ftrength and habits of the

I ient, muft be equally evident. He may ftill farther con -

tribute to remove debility, and its confequences, efpecially

that great mobility which is a principal part of the predif-

pofition to epilepfy, by the ufe of tonic and antiipaimodic

medicines.

13y a fort of routine, too generally purfued by indifcri-

minating practitioners, remedies of the lalt mentioned claries

are molt commonly given in epileptic caies, move particular-

ly of late the metallic tonics, while the diet and regimen are

not fufficiently attended to. However, as the circumftances

of the constitution occafionally favour their operation, it

cannot be doubted that the difeafe has, in many inftances,

been removed by thefe means ; and numerous cafes aie on

record, in which particular fpecies of tonic remedies have

effected the cure of epilepfy. The preparations of iron

have been moll commonly employed for this purpole, as the

rubigo ferri, or the fulphat of iron, or its combination with

ammonia (ferrum ammoniacale) ; a;;d cures have been faid

to be accomplished by all thefe preparations. Dr. C
however, obferves, that he never found them effectual;

which he attribute? partly to their not having been always

employed in the proper circumftances of the difeafe,, and

partly to the inadequate quantities in which they have been

(Firft Lines, $ I335-) A preparation of copper,

the cuprum ammoniacum of the Edinburgh Difpenlatory,

has been o: a oft celebrated of the metallic tonics',

Dr. Cullen admits it to have been often fuccefsful. It

Should be given in the dole of one grain at iirft, twice in the

day, and gradually increafed to as much as the ftomach will

bear. Zinc , 1 Specially in the form of (lowers of zinc, (as the

oxide rly denominated, ) has been much extolled for

its virtues in the cure cf epilepfy, and other fpafmodic dif-

cafes, when it wa3 ufed in fmall dofes. Much larger quan-

tities of it, I11 . ..-I-, have been administered lately, and its

character of efficacy has been bonfiderably diminished. The
fulphat of zinc, or white vitriol, appears to be a more ef-

ficacious tonic. Arfenic has more recently been introduced

as a remedy for epilepfy. The fafety and great powers of

this metal, as a medicine, efpecially in the cure of periodical

diforders, Such as intermittent fevers, megrim, or intermit-

tent head-ache, &c. have been fully eftatrlifhed, antf afford

our. A writer on this Subject, in the

Edin. Surg. Journal (for July 1809) States, that

l.e has found arfenic fuccefsful in the cure of epilepfy, when

it " occuri Subjects, principally anterior to the

age of puberty, and of what is termed a delicate make, and

feeble Stamina, efpecially when the difeafe affumes, or very

11 ly approaches, a periodic form. The drunken epileptic

1 I A-ifs, when not ofa full plethoric habit, has found a cure

from the firm and judicious ufe of this potent remedy, due

attention having been paid to the alvine evacuations."

There is Still another tonic of the metallic clafs, which has

lately been recommended as an efficacious remedy for epi-

lepfy, the nitrat of Silver (or lunar cauftic), and is faid to

have cured the difeafe, when it had already been of many
years Standing. (See two cafes of this nature, Med. and

Phyf. Journal, vol. i. p. 1S4. vol. ii. p. 70.)' A quarter of

a grain of this active fubftance, given three times a day, is

a Sufficient dofc for an adult in the beginning ; it may be

afterwards carefully increafi d.

The vegetable tonic are admitted to poffefs lefs efficacy in

alleviating this dreadful difordcr. Among thefe the bitters

have, chiefly been employed, and the cinchona is the moil

active. Like the arfenic, it is efpecially adapted to thoie

epilepfies which recur at certain periods, and which are not

at the fame time accompanied with any plethoric ftate, or

turgeicence of the blood : in fuch periodical cafes, if the

bark is employed fome time before the expected recurrence,

it may be ufeful ; but it muft be given in large quantity,

and as near to the time of the expected recurrence as pofii-

ble. The leaves of the orange tree have Sometimes proved

ufeful in this difeafe, probably by the bitter quality which

they poffefs.

But this caution muft again be given, with refpect to the

employment of any of the above-mentioned tonics in this dii-

eafe, that in all cafes where it depends upon conftant or occa-

fional plethonic State of the fyftem, thefe medicines are likely

to be at leaft ineffectual ;. and if fufficient evacuations be not

made at the fame time, they are likely to be very hurtful.

The various fucctfs with which fuch remedies have been ad-

ministered is, doubtlefs, to be afcribed partly to inattention

to thefe ciicumftances ; although ;t is equally clear, that

many epilepfies, connected with 01 in in the head,

or a connate difordcr of the habit, are beyond the power of

any medicine.

With a view of diminishing the tendency to thecorvul-

fions of epilepfy, various anlifpafraodic medicines have been

employed,
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implqyed, fuch aa valerian, caller, miifk, the foetid gums,

empyrt'umatic oils, and other fubftanooa of ftrong and offen«

live odour, But, although thefe remedies were generally

adminillcred at one period, and were much extolled (or their

aul ifpafmodic powers, they fcem to have loll their high cha-

racter, iii a great meafurc, and are much lefs employed than

heretofore.

Several remedies have alfo been introduced, as fpecifns, in

the difeafe in queftion ; /. c. as remedies which poffeffed

a peculiar influence over it, independently of any fenfible

quality or operation. Such are the vifeus quercinua, or mif-

letoe, the cardamine prateufis, agaricua mufcarius, &c.
Experience has not fanctioned the recommendation of thefe

medicines, which appear to be nearly inert. If the rnifie-

toe were ever beneficial, it was probably in thofe times when
it was an objeft of religious fuperllition, and operated

through the medium of an imprefiion on the mind. On the

fame principle, taking remedies that excited horror may
have fometimes fucceeded in curing the difeafe ; fuch as the

powder of human fkulls, (pulvis cranix,) &c. A pamphlet
has been publifhed lately, however, in which the fpecific

efficacy of the mifletoe is again contended for by Dr. H.
Frafer. But the cafes, there related, are mentioned fo

briefly and uncircumftautially, that no juft inference as to

the means of cure can be deduced ; and the weight of ne-

gative evidence is, on the other hand, fo great, that we are

difpofed to attach little credit to the mifletoe. We have
employed it, lince the publication of the pamphlet alluded

to ; but without any effeft.

Dr. Fothergill, whofe experience and found obfervation

led him to infer, that plethora was the molt frequent caufe

of curable epilepfies, and the fyftem of diet and evacuation,

before mentioned, the molt effectual means of cure, was dif-

pofed to attribute the reputed efficacy of all the laft-named

remedies for epilepfy to a very different operation, than was
intended by the prefcriber : namely, to their impeding digef-

tion, and confequently preventing incurring plethora. " Va-
lerian,'-' he fays, " caftor, the fectid gums, empyreumatic
oils, and, if there be any thing ftill more difguftful, com-
monly make a part of the medicines propofed for this dif-

eafe. There are Tome others, whofe qualitcs, indeed, are

not quite fo repugnant to our tafte and fmell, fuch as the

mifletoe, and l\\efores carclamines ; but to balance this dif-

ference, it is requilite to take thefe fuch a length of time,

and in fuch quantities, as make them not lefs difguftful at

length. May not, therefore, both thefe kinds of medi-

cines, and molt of thofe made ufe of as fpecihes from ancient

authority, now and then confirmed with inflances of benefit,

derive the greateft part of their confequence from their

quantity, or their difgufting qualities, which, by lcffening

the appetite, allow nature to recover herfelf, and (hake off a

difeafe, which indulgence principally produced." (Med.
Obf. and Inquir. vol. vi. p. 77.)
The fight of others in a fit of epilepfy is the moft com-

mon of the mental irritations which produce epilepfy : this,

therefore, fhould be guarded againft, efpecially among chil-

dren, and more particularly in a family where epilepfy has

already appeared. The famous cafes of epilepfy, thus com-
municated among the orphans at the hofpital at Hacrlem,

are well known ; (fee Convulsions,) as well as Boer-

liaave's fuccefsful cure, by threatening a fevere punlflinicnt

(burning with a hot iron) to the firft who fhould be feized

with a fit. Thifl eounter-impreflion upon the mind, which

Dr. Cullen whimfically terms the tome of fear, was fuffici-

ent to obviate the effects cf the other. (See Kauu Boer-

liaave impctum faciens, y 4'-'
r
>.)

Some ant i-epileptk powers have been attributed to opium,

Vol. XI If.

hynfey.nmun, or hsnhflnei digitalis, and fome other fedative

medicmeaj but it is obvious that thefe fubftancea can only

be ferviceable in tho! > cafes where the difeafe depends upon
irritation, or increafed irritability, when th ir effefl ; v-ill b"te

temporary ; and that, when there is any plethoric or i-iflim-

rn.Uory condition prefent, they mud, with the exception of

digitalis, prove hurtful, efpecially opium.

With refpect to the fit itfelf nothing can be done, in ge-

neral, except reftraining the patient from injuring himfelf.

He fhoukfbe removed f-
-om the ground, or from the vici-

nity of any hard body, againft which he might be bruifed by
the convulfive motions of the limbs; and in thofe cafes in

which the tongue is apt to be protruded, and lacerated by
the teeth, a fort of gag fhould be introduced. In very ple-

thoric habits, where the determination of blood to the head

is very great, it may be advifeable to open a vein during the

fit, in order to obviate the immediate danger of life, from a

rupture of the veffels of the brain.

When the fie is preceded bvan aura, as before mentioned,

which has been fuppofed to arife from irritation propagated

along the courfe of fome particular nerve, various means of

preventing the fit have been fuggefted ; fuch as deflroying

the part, in which the aura epilcptica arifes, by means of

the knife or cauftic, applying a blifter, or making an iffue

in it, or cutting the branch of the nerve along which the

aura feems to pafs, orlaflly, applying a ligature upon the

limb, above the part from which the aura arifes. A tour-

niquet has been recommended for the laft purpofe, to be

worn loofc upon the limb, and tightened the inflant that the

aura is perceived ; by which means the epilepfy has been

faid to have been prevented in feveral inftances.

On diffeftion after death from epilepfy, a variety of mor-
bid and preternatural appearances have been in the head, to

which the fymptoms might be juftly attributed, in confe-

quence of the mechanical irritation of the brain. Thus ir-

regularity in the arrangement of the bones, or fome other

malformation of the cranium, inequalities or protuberances

on its interior furface, fplinters, or depreffion of the bones

from fracture ; tumours, thickening, and offification in the

membranes enveloping the brain ; fluids of various acrimony

effufed, or colle&ed within the brain, or on its furface, and

tumours formed in the fubftance of the brain ; have in va-

rious inflances been difcovered after epilepfy had proved

fatal.

EPILESMON, from EsrtJojSu, I caufe to forget, a term

ufed by the old writers in Medicine, to exprels a lofs of me-
mory.

EPILOBIUM, in Botany, a name adopted by Conrad

Gefner, and explained by him as indicative of the character

of this genus, s-zi >.oSn iov, a -violet, or beautiful flower,

growing upon a pod ; in which he is followed by Dillenius

and Linnaeus. See Bauhin's Pinax 24J, feft. 7 ; Dill.

Plauta: Agri Giffenfis, 132 ; and Linn. Phil. Bot. 176.

Willow -herb.—Linn. Gen. 188. Schreb. 251. Willd.

Sp. PI. v. 2. 313. Sm. Fl. Brit. 409. Mart. Mill. Dift.

v. 2. Juff. 319. Gasrtn. t. 31. (Chamarnerion; Tourn.

t. 157.) Clafs and order, Oclandria Motwgynia. Nat. Ord.

Calyranthcm/e, Linn. Onngrt, .luff.

Gen. Ch. Cat. Perianth fupcrior, of one leaf, deeply

four-cleft ; tegmenta oblong, pointed, coloured, deciduous.

Cor. Petals four, roundifh, broadeft upward, cloven, fp read-

ing, inferted into the calyx between its fegments. Stain.

Filamente eight, awl-fliapcd, alternately fhorterj anthers

oval, compreffed, obtufe. Pifl. Germen inferior, cylindri-

cal, very long ; flyle thrcad-fhaped ; ftigma thick, obtufe,

either undivided or four-cleft, the lobes revohlte, downy.

Peric. Capfule very long, cylindrical, with four fun\

U u four
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four cells, and four valves, with a longitudinal linear parti-

tion originating from the centre of each. Recepl. columnar,

fquare, its angles attached to the partitions, which at length

Separate from it. Seeds numerous, oblong, crowned with

clown, and affixed in two rows to each angle of the re-

ceptacle.

Eff. Ch. Calyx in four deep fegments. Petals four.

Capfule oblong, inferior. Seeds feathered.

An elegant genus of plants, with flowers of a paler or

deeper rofe-colour, natives of water)- or boggy fituations,

chiefly in the cooler or mountainous parts of Europe.

The roots in all are perennial, and often creeping. Leaves

undivided. Flowers fpiked or racemofe, terminal. Stamens

in fome direct, in others declining.

The fpecies in Willdcnow are twelve, to which arc to

be added E. rofeum, Schreb. Lipf. 147. Sm. Fl. Brit. 41 1.

Engl. Bot. t. 693, and E. alfmifJium, Villars Dauph. v. 3.

51 1. Engl. Bot. t. 2000, both by him made varieties of

E. montanum. The Britifh fpecies therefore, at prcfent

afcertained, are nine.

E. angujlifolium, Linn. Sp. PI. 493. Curt. Lond. fafc. 2.

t. 24. Engl. Bot. t. 1947, called the French or Perlian

Willow, or Rofebay Willow-herb, is one of the moft hand-

fome, though moft common, of the whole. It rarely with

us occurs wild, but thrives and bloflbms abundantly in any

garden, whether the iituation be moift or dry, even in al-

moil any part of London. Linnsus fays, Fl. Lapp. n. 146,
" it frequently, like a garden, furrounds the hut of the wild

Laplander, who vies with Diogenes in the fimplicity of his

houfehold furniture, but whofe habitation feems the palace

mi a divinity, when this ftately plant is in bloom." This is

an inftance, among many, of a truly alpine plant fucceeding

well in the fmoke of a city, while others require the purett

air poffible.

EPILOGUE, EpilOGUS, in Oratory, &c. The per-

oration, or laft. part of a difcourfe, or treatife ; containing

ordinarily a recapitulation of the principal matters delivered.

The word is Greek, E*7JioJif, formed of the verb etiWu,

1fay after ; the epilogue being the end, or eenchifion of a

difcourfe.

Epilogue, in Dramatic Poetry, is a fpeech addreffed to

the audience, when the play is over, by one of the principal

perfons or actors in the piece j containing ufually fome re-

flections on certain incidents in the play, particularly thofe

of the part of the perfon who fpeaks it..

In the modern tragedy, the epilogue has ufually fome-

what of pleafantry in it ; intended, perhaps, to compofe the

paflions raifed in the courfe of the reprefentation, and fend

the audier.ee away in good humour ; though how far that

defign is good and laudable will bear fome difpute : an inge-

nious author in the Spectator compares it to a merry jig on

the organ, after a good fermon, to obliterate any impreflions

that might have been made thereby, and fend the people

away jail as they came.

In effect, though the epilogue, in this fenfe, may feem

an abufe, yet has it the countenance of antiquity ; the Ro-

mans had fomething of the fame nature, though under an-

other name. Their exodium was a kind of farce, brought

on the Mage when the tragedy was over : " ut quicquid

lacrymarum ac triilitise cepiffent ex tragicis affectibus, hujus

fpe&aculi rifus detergeret," fays the fcholiaft of Juvenal.

The epilogue is but of modem date, much later than the

prologue. Many, indeed, have taken the exodium of the

ancient Greek drama for an epilogue, becaufe Ariftotle de-

fines it to be a part rehearfed after the chorus had fung for

the lait time ; but in reality, it was of a quite different na-

ture. The exodium was the laft of the four parts of the
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tragedy : containing the unravelling and eatarcropUe of

the plot, and anfweringto out laft, or fifth aft.

EPIMED1UM, in Botany, as at prefent underftood, is

certainly different from the HnpnJtan of Diofcorides, which

feems to be Ofmunda Luaaria, though his defcription docs

not exaftly agree even with that plant. The derivation of

the name has always appeared obfeure. Ainbrofiui de-

duces it " from nrifum, to elofe, or /but up, becaufe the leaves

conceal the flowers ; or from nri y.y.'.tx, becaufe of its grow-

ing frequently in Media." Neither of thefe is fat sfadory,

and the word feems rather to have a reference to the plant

ftriiun, a Campanula, or fomething very near that genus,

which immediately precedes it in Diofcorides. However
this may be, the name Epimedtum is now univerfaUy applied

to the Barren-wort. Linn. Gen. 59. Schreb. 79. Willd.

Sp. PI. v. 1. 660. Sm. Fl. Brit. 187. Prod. Fl. Gncc.

103. Mart. Mill. Diet. v. 2. Juff. 287. Tourn. t. 117.

Clafs and order, Tetrandria Monogynia. Nat. Ord. Cory-

dales, Linn. Berberides, Juff.

Gen. Ch. Cc.l. Perianth inferior, of four ovate, obtufe,

concave, fmall, fpreading, deciduous leaves, placed directly

under the petals. Cor. Petals four, ovate, obtufe, concave,

equal, fpreading. Nectaries four, pouch-fhaped, blunt at

the bafe, the fize of the petals and lying upon them, fixed

to the receptacle by the edge of their orifice. Stain. Fila-

ments four, awl-fhaped, preffed clofe to the ilyle ; anthers

oblong, erect, of two cells and two valves, the latter fcpa-

rating from their bafe upwards, leaving the partition free.

Fiji. Germen fuperior, oblong ; ftyle ihorter than the ger-

men, as long as the itamens ; lligroa fimple. Perk. Pod
oblong, pointed, of one cell and two valves. Seeds nume-

rous, oblong.

Eff. Ch. Petals four. Nectaries four, pouches lying

on the petals. Calyx oppofite to the petals, caducous.

Pod fuperior, of one cell, with many feeds.

E. alpinum. Linn. Sp. Pl.271. Engl. Bot. t. 438. Fl.

Graec. wed. t. 150. Ger. em. 480. The only fpecies, a na-

tive of ihady mountainous places in feveral parts of Europe,

not very difficult of cultivation in our gardens, flowering in

May. The root is perennial, creeping, (lender, blackiih. Stem*

upright, fimple, about a foot high, round, fmooth, bearing

one large, twice or thrice compound leaf, divided irregu-

larly in a three-fold order, and compofed of large, pendent,

tremulous, thin, delicate, heart-lhaped, pointed, finely cili-

ated, fmooth leaflets, glaucous beneath; and one upright

panicle, alternately branched, whofe ftalks are red, and rough

with glandular hairs. Flowers Angular and elegant, droop-

ing, with dark red petals, and yellow pellucid sectaries.

Dr. Smith, in his Engliih Botany, fuggelis that " perhaps

what is called the item ought to be reckoned only the foot-

ftalk of the leaf, which, as in Tunicra, bears the flewer-

ftalk."

EPIMENIDES, in Biography, a Cretan' philofophcr

and poet, who was contemporary with Solon, and of whom
many fables are related. Amor.g others it is faid, that,

being fent by his father in fearch of a Graying fheep, he

flept in a cave, where he repofed himfe'f for 30 years, and

when he awoke, found to his furprile, that he was become
an old man, that every thi:;^ abjr.t him was become new
and ftrange. It is a'.fo recorded of him, that he_ could dif-

mifs the foul from his body, and recal it at pleaiure ; and

that he had familiar iutercourfe with the gods, and poffeffed

the gift of prophecy. Moft of thelc fictions may proba-

bly have origiuated with the Cretans, who were, to a pro-

verb, famous for their powers of invention. (Titu?, i. 12.)

The more credible account of Epimenides is, that he was a

man of fuperior talents, who pretended to intercourfe with

the
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rhe gods, and in order to juflify his pretenfions, lived in

retirement upon the fpontaneous productions of the earth,

r.tid pinctifed various arts of impofture. At the time of his

pretended infpiration he might, poffibly, have the art of

appearing totally inicufible and entranced, which would be

considered by ignorant and deluded Spectators as a power
of difmiffing and retailing h ; s fpirit. Such was his repu-

tation for Sanctity, and for the performance of religious

rites, that, during a plague in Attica, which happened in

the 46th olympiad, about 596 years B.C., the Athenians

fent for him to perform a facred luftration; in confequence

of which, as it is laid, the gods were appeafed and the plague

eeafed. Of this ceremony we have given a particular ac-

count under the article Altar. On occalion of this vilit

to Athens, Epimenides became acquainted with Solon, the

Athenian legislator, who is laid to have disapproved tlie

conduct of the Athenians in this inflance offuperftition ; and

yet availed himfelf of the advice of the philosopher in com-
piling his celebrated code. The Athenians, however, were

delivered from the peltilence, and were difpofed liberallyto re-

quite Epimenides for his Services. The philofopher declined

accepting their offered recompence, and contented himfelf

with a brunch of the facred olive, which grew in their cita-

del, and with this he returned to his native country, after

h r ing concluded a league between the Gitoffians of Crete

and the Athenians. Soon after his return to Crete he

died, as Laertius fays, at the age of 157 years, or, as the

Cretans pretend, at the age of 299 years. The fuper-

ftitious Cretans paid him divine honours after his deceafe
;

and ho has been reckoned by fome the 7th wife man of

Greece, to the exclusion of Periander from this number.

Laertius enumerates a variety of pieces written by Epi-

menides, both in profe and verfe. Among the former was

a treetifc " On Sacrifices," and " An Account of the

Cretan Republic ;" and among the latter " The Genealogy

and Theogony of the Curetes and Corybantes,v in 5000
verfes; "Of the Building of the (hip Argo, and Jafon's

Expedition to Colchis," in 6500 verfes; " Of Minos and

Rhadamanthus," in 4000 verfes; and a treatife "Of
Oracles and Refponfes," mentions d by St. Jerome, from

which St. Paul is faid to have taken the quotation in his

epiftle to Titus, ch. i. 12. Laert. 1, i. c. 10. Brucker's

Hift. Phil, by Enfield, vol. i.

EPIMETRON, ewi and pprgoy, meafurc, in Antiquity,

an allowance given the tax-gatherers in the Roman pro-

vinces, over and above the juft quantity of wine or grain

thev were obliged to furmfli. The epimetron, or over-

mcafure, in different provinces, was different, being always

greater in thofe that were remote, than in the nearer pro-

vinces. The different kinds of things wherein it was given

made likewife a difference in the quantity allowed. The
reafon of allowing an epimetron, or over-meafure, was to

make good the leakage of the wine and wade of grain, that

would ne« fli I ily happen by tranfporting it to Rome.

The provi'.ces whofe taxes were converted into money,

and paid in fpecie, were free from epimetron.

EPIMORIOS, i.vi,"' » ,fuperparticular , of pufu, I di-

vide, an epithet given by Galen to certain differences in the

pulfes with refpeet to their inequality as to the time of

their beating. All times, rythms, or modulations of the

pulfc, according to number, conf.lt, he obferves, of equal

or onequal proportions. Of equal, when the time of the

djftenfion is equal to that of contraction; and of unequal,

when the one of thefe exceeds the other; and this inequality

may be from certain or uncertain excefles. The certain

excefTes may be cither in multiple proportion, or as number

to number, which is the cpimorio:i.

EPIMUI.IS, &f cm, upon, and jj.v\n, tuhirle bone on th •

top of the knee, a_ name given, by fome anatomifls, to the
patella, or knee-pan.

EPIMYLIA, in the Ancient Mujic. We are told, in

AtheiKEUs, that the epimylia, and the fong called " Hy-
ni-.cus," were the fame (fee Hym/tus) : Athenaus adds,
that it is probable that the word epimylia comes from
s//iAi>, which in Dorian iignilics fometimes the return, and
Sometimes the augmentation and furplus of nourishment
given to thofe who labour at the mill. But perhaps after

all, this word comes from ^i/^.a, a mill,

EPIMYTHlON, Em^viun, in Rhetoric. See Fable.
EPINA, or Harpina, in Ancient Geography, a town of

Triphvlia, upon the river Parthenia, N. of Phryga.
EPINAC, in Geography, a fmall town of France, in the

department of Saone and Loire, chief place of a canton in

the district of Autun, with a population of 1 128 individuals.

The canton contains 11 communes and 5802 inhabitants, on
a territorial extent of 155 kiliometres.

EPINAL, or Espinal, a town of France, in the de-

partment of the Vofges, chief place of the dillrict of the
lame name, with a population of 7321 individuals. It is

iituated on the river Mofelle, 12 miles N.W. of Remire-
mont, and 480 miles of Paris, and 42 miles S.E. of Nancy.
N. lat. 48 ' 22'. The canton has a territorial extent of

297^ kiliometres, 19 communes, and 14,709 inhabitants.

As chief place of a dillrict, Epinal has a Sub-prefect,

a ranger, a brigadier-general, who commands in the depart-
ment, a captain of the national gendarmerie, two courts of
juftice, and a regiiler office. It has Several paper-mills.

The foil produces wheat, rye, oats, hemp, and flax. Its

principal trade is with hemp and flax, hemp and flax feed,

oil, and the produce of a few manufactures of linen and cot-
ton ituffs, and writing paper. The whole dillrict compriSes
five cantons, 116 communes, and 62,592 inhabitants, on a
territorial extent of I 285 kiliometres.

EPINAY, a fmall town of France, in the department of
ITlle and Vilaine; three miles W. of Vitre, which, before
the revolution of 1789, conferred the title of marquis on the
lord of the manor.

EPINENEUCOS, from mm, I nod, in the old writers

of Medicine, a word ufed to denote a fort of unequal pulfe,

beating differently in the different parts ®f the fame artery ;

as when' it rifes Strongly againft the two middle fingers of
the phyfician who feels it, and weaker at the extremes

;

this Sort of pulfe is defcribed by Galen as common to

hectic patients, and is called alSo perineneucos.

EPINEPHELOS, of ran and npn\i, clouds, in rite

Writings of the Ancient Phyjiciane, a term ufed to exprcfi

the cloudy matter Seen floating in the urine in fevers, &c.
See Enforema.
EPINETTE, Fr. in Mufc. See Spinet.
EPINEU le Chevrenil, ill Geography, a town of France,

in the department of the Sarte and district of Sille ; iz
nulc6 W. of Le Mans.
EPINEUL, a town of France, in the department of

the Yoiuie, and dillrict of Tonnerre ; 1^ mile N. of Ton-
nerre.

EPINEUX ties Loml/es, in Anatomy, a name given by
Window, and fome other of the French authors, to cer-

tain fmall mufclcs of the loins, not mentioned by the old

anatomifls; but called by Albinus interfpinalcs lumbo-

.

rum.

EPINICINION, Ewmmvov, in the Ancient Mafic, a

foug of victory, by which the Greeks celebrated the tri-

umph of conquerors.

EPINICTON, Ewmxiov, from i~., on, vrxi, victory, in

Uii2 "
the.
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the Greet end Latin Poetry, denotes, I. A feafl, cere-

moiiy, or r.joicing, on occafion of a victory obtained.

2. A poem or composition, on the fame fubjeft. Sea-
ligir treats exprefsly of the epinicion in the Poetics, lib. i.

eap. 44.
EPiNOI, in Geography, a fmall town of France, in the

department of the North ; 9 miles S. of Lille, and 9 miles

N. i f Douai.
EPINYCTIS, (from nri, and »f, night.) in Surgery, a

kind of puflr.le, of the nature of the furunculus, originat-

ing in the night-time ; or, according to TEtius and Paulus,
attt nded at this period with the molt pain.

EPIODIUM, in the Ancient Mttjic, a funeral fong or

dirge with the Greeks ; called M.enia by the Romans.
EPIPACTIS, in Botany ; according to Hederic, from

arerriyHifjLi, or iirrnirymu, to congeal, or to grow together

at the fummit. In this fenfe the name may very well apply
to the Helleborine of fome aulhors, for which Haller and
Swartz retain it, and which has always been taken for the

!7riTax7>; of Diofcorides, whofe account of the matter is too

fhort and vague to afford much light. The petals of this

plant do indeed approach each other, towards the upper
part, more than in many of the Orchidex, and fuch an ex-

planation is more correct than that of Ambroiini, who de-

rives the word from ttz^q.:, ice, or irrjxV, frozen, " becaufe

the herb grows in very cold places, as it were upon or above
the ice ;" which circumftance by no means applies to it.

HalLr in Aft. Helvet. v. 4. 100. Hilt. Stirp. Helvet. v. 2.

147. Swartz. Aft. Holm. i8o:>. p. 231. t. 3. f. N.
Trafts on Botany, 159. Sehrad. Neuts Journ. v. 1. 62.

Will J. Sp. PI. v. 4. 83. (Helleborine ; Tourn. t. 249.
Serapias ; Linn. Gen. 462. Schreb. 503. Juff. 65. Gamn.
t. 14.) Clafs and order, Gynandria Monandria. Nat. Ord.
Orchidex.

Gen. Ch. reformed. Cal. three-leaved ; leaflets direft,

a little fpreading, concave, acute. Cor. Petals two, ra-

ther fmaller than the calyx, flightly fpreading. Neftary
a lip proceeding from the lower part of the ftyle, tapering,

or concave, or keeled, at the bafe, ufually longer than the

calyx, deflexed, entire or cloven, concave or flattifh, often

furrowed above. Stam. Anther an hemifpherical, move-
able, permanent, terminal lid, of two cells, attached by its

poiterior edge to the top of the ftyle ; maffes of pollen

oblong, powdery, granulated, fometimes lobed. Pijl.

Germen inferior, obovate, ereft, furrowed, fometimes
twifted ; ftyle ereft, roundi/h, notched at the top ; ftigma

in front, oblique, under the anther. Per'ic. Caplule infe-

rior, oval, with lix ribs and one cell, opening by clefts be-

tween the ribs. Seeds numerous, minute, tunicate.

Efi. Ch. reformed. Calyx-'eaves direft, flightly fpreading.

Lip without a fpur. Anther a terminal permanent lid.

Pollen powdery, granulated;

Swartz and Willdenow enumerate fourteen fpecies of this

genus, eight or nine of which are Britifh. They are di-

vided into two feftions, eight of them having an undivided

lip, and fix a cloven one. The former are,

I. E. latifilia. ( Serapias latifolia ; Linn. Syft. Veg. ed.

14. 814. Sm. Fl. Brit. 942. Engl. Bot. t. 269.) A native

of cool, fliady, rather mountainous woods, throughout

Europe. The roots are perennial and creeping. Stem)

fimple, about two feet high, leafy, roughifh. Leaves ovate,

or broad-lanceolate, ribbed and plaited, clafping the ftem

alternately. Flowers in a long terminal fpike, with brac-

teas at lead as long as the germen, the lower ones longer

than the whole flower. Calyx and petals of a brownifh

green. Nectary fhorter than either, heart-fhaped in front,

purplifh, acute, 2
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2. F. pahijlris. (Serapias paluftiii ; Scop. Cam. v. 2.

zc±. Lightf. 527. Sm. Fl. Brit. 943. Engl. V><\. t. 270.)
An elegant native of watery, boggy meadows, in England
and other parts of Europe, flowering in July and Auguli.
The flowers are fewer, but larger and more fpeciotll than
the laft, being variegated with wiiite, purple and yellow,

and the lip is crenate. Linna-us has called this S. iongijo-

lia, but very incorrectly, and from miitake.

3. E. mkrophyHa. Sw. (Serapias parvifolia ; Ehrh.
Herb. 120.) A native of Germany and Switzerland ;

pof-

fibly alto of England, as we have fome fufpicion of its

being the Helleborine altera, atrorubente flore, of Ray's
Synopfis, 383. It moll refemblcs the firlt fpecies, but has

much fmaller leaves.

4. E. grandiflora. (E. pallens ; Sw. Serapias grandi-

flora ; Sm. Fl. Brit. 944. Engl. Bot. t.271.) Frequent
in the beech woods of Berkihire and other midland coun-
ties of England, flowering in June. The flowers are few,

clofed, large and elegant, white with yellow lines upon
the lip. Leaves elliptical.

5. E. enfifolia. Willd. (Serapias enfifolia ; Sm. Fl.

Brit. 94c. Engl. Bot. t. 494. S. xiphophyllum ; Linn.

Suppl. 404.) Confounded by Haller, Hudfon and others

with the laft, from which it differs in its minute bracieai,

narrower and longer leaves, fhorter lip, and more (lender

germen. It grows in Switzerland, and very rarely in the

mountainous parts of Yorklhire and Worcefterfhire.

6. E. rubra. (Serapias rubra ; Linn. Syft. Veg. ed. xx.

816. Sm. Fl. Brit. 946. Engl. Bot. t. 437.) Native of
fhady mountainous woods in feveral parts of Europe, rare

in England. It is diftinguifhed by its elegant rofe-coloured

flowers, whofe lip is marked with yellow wavy ridges, and
auricled at its bafe.

7. 8. E. ere&a and falcata, natives of Japan, are the
only remaining fpecies of this feftion ; and thefe, as Will-
denow obferves, appearing to have a fpur to the flower, are

perhaps fpecies of Limodorum.
The fpecies in Swartz and Willdenow with a cloVen

lip are,

9. E. Nidus avis. (Ophrys Nidus avis; Linn. Sp. PI.

1339. Sm. Fl. Brit. 931. Engl. Bot. t. 48.) A paraliti-

ca! plant, growing in fhady beech woods, chiefly on a
chalky foil, and Angular for its uniform pale brown hue.
The root confifts of numerous cluftered juicy fibres. Leaves
none, except fmall fcales on the ftem. Flowers numerous,
forming a denfe fpike, inodorous, with a cloven divari-

cated lip.

10. £. evata. (Ophrys ovata ; Linn. Sp. PI. 1340.8m.
Fl. Brit. 932. Engl. Bot. t. 1548. Curt. Lond. fafc. 3.

t. 6?. ) Frequent in woods, flowering in June like moft of
its genus. Theflem, a foot high, bears only two oppofite,

broad, oval leaves, and a fpike of numerous fmall green

flowers, whofe long pendulous lip produces a fmall drop
of honey in front, thus proving its right to the title of
neftary. See Sm. Introd. to Botany, 461.

11. E. eordata. (Ophrys cordata ; Liun. Sp. PI. 1340.
Sm. Fl. Brit. 933. Engl. Bot. t. 358.) Grows on boggy
mountainous heaths in Scotland and the north of England,
as well as in Switzerland, &c. It is fcarcely a quarter fo

large as the laft, and has heart-fhaped leaves, and a four-

lobed lip.

12. E. convallarioides. Sw. in Web. and Mohr. Beitr.

v. 1. t. 1. (Ophrys cordata; Michaux Fl. Boreali-Amer.
v. 2. 158.) Native of the Weft Coaft of North America,
and of Newfoundland. A flender delicate fpecies, with a

pair of roundifh heart-fhaped leaves, capillary racemofe

flower-flails, narrow calyx and petals, and a dilated lip.

13. E.
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13. E. eamtfcliatea. Sw. and WiHdi (Ophry3 cnmt-

fcliatca ; Linn. Sp. PI. 1343. Neottia.j Amain. Acad,
v. 1, 361. t. 4. f. 24.) Native of Siberia. Dcllitute of

leaves, except a few fheathinn fcales. The flowers are

much like the lad, but have a m re linear nectary.

14. E. unifolia. ( E. porrifol
. ; Sw. and Willi!. Ophrys

unifolia ; Forft. Prod. 59.) Found bv Forfter in New
Zealand. The leaf is folitary and fhealhing, riling above

the ftalk, which it embraces, a;J which bears a fhoit denfe

fpike of fmall flovi/ert. We lee no advantage in changing

the original specific name.

EPIPEDOMETRY, of ,-,, w^c, foot, and ^urjo, /
mcafure, in Mathematics, fignifiea the meafuriug of figures

that Hand on the fame bafe.

EPIPETRON, in Botany, a name given, by Theo-
phraftus and Ariftotle, to a pla.it, fuppofed by many to be

the fame with the empetrum of Diofcorides. But there is

great reafon to doubt whether the epipetron of the two
older authors be the fame plant ; and whether, if they

mean two different plants by this name, either of them agree

villi the empetrnm of Diofcorides. Theophraftus lays,

that his epipetron never flowers : and Ariftotle lays,

that his epipetron grows on rocky places, and continues to

grow after it is taken up, as the orpin and fome other plants

will do.

EPIPHjENOMENA, of net and $omoy.iwi, fym['tom,

in the Writings of the Ancient Phyjicians, a term ufed to

expiefs fuch of the fymptoms, in certain difeafes, as did

not ufually appear till the time that the difeafe was actually

formed, called alfo epiginomena.

EPIPHALLUS, in the Ancient Mufic. It appears by
a paffage in Euftathius, often quoted by Meurfius, that

this was alfo the name of a dance, performed to ftutes.

EPIPHAN, in Geography, a town and diftrift of Ruf-
iia, in the government of Tula, fituated on the Don.
EPIPHANES. See Epiphanius. This term in

Greek, Em^am;, denoted eminent or illuttrious, and thus

it was applied to Antioclius, which fee.

Epiphanes, of nci and (pano^ai, an epithet given to Ju-

piter, becaufe he manifefted his prefence by lightning and

thunder, &c.

EPIPHANIA, a word ufed, by fome of the ancient

phyficians, to exprefs the external habit of the body.

Epiphanja, in Ancient Geography, a town of Afia

Minor, in Cilicia, near the Mediterranean, between the

branches of mount Amanus, on the river Carfus ;
proba-

bly denominated Epiphania in honour of Antiochus Epi-

phanes, king of Syria, who poffeffed Cilicia. We learn

from Tacitus, that the part in Cilicia, in which this town
was fituated, became fubjedt to the dominion of Rome
under Lucullus, about the year of the city 683. It was
afterwards epifcopal under the metropolis of Anazarba.

Epiphania on the Euphrates, a town of Alia, fituated

on that river.

Epiphania, a town of Syria, on the Orontes ; which

was fubjected to the Romans about the year 69c, duiing

Pompey's expedition into the territory of Apaniaia and

into Coelefyria. This town was fituated between Lariffa

and Arethufa ; and it was reckoned by the Orientals

one of the mod ancient towns in the world, founded, as

they imagined, by Hamath, one of the fons ol Canaan
;

and that its name was changed by the Macedonians in ho-

nour of Antiochus Epiphanes. (ike Hamath.) It was
epifcopal under the metropolis of Apamaea.

Epiphania, a town of Afia Minor, in B thynia. Steph.

Fjyz.—Alfo, a town of Alia, on the bai ks of the Tigi.s,

called by Stcph. Byz. Arfaiccrta.
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EPIPHANIUS, or Epiphanes, in Biography, the

fon of Carpocras, or Carpncrat is, an herefiarch in the fe-

cond century, was inftrufted by his father in the whole

circle of the feiences, and particularly in the Platonic

philofophy ; but his death, when he was 18 years of age,

difappointed the hopes which the Carpocratians enter-

Limed concerning him. After his death he was honoured

by them as a god, particularly in the iilaud of Cephalonia,

where a temple was erected to him, with altars, a grove,

and a mufxum, and where the day of his nativity was ce-

lebrated with hymns, libations, facrifices, and feaftings.

Thefe are the reports of Clement of Alexandria and of
Epiphanius, unconfirmed by the teltimony of other writers.

Epiphanes is now claffed with the Valentinians. Lardner

Hiit. Heret. c. iii. § I.

Epiphanius, bifhop ot Salamis in the ifland of Cy-
prus in the fourth century, and dignified by the Catholics

with the title of Saint, was born in the vicinity of Eleu-

theropolis, in Palelline, about the year 320. In his youth

he went into Egypt, where fie inclined to the feet of the

Gnoltics, but feparating from them, he joined himfelf to

the Egyptian Afcetics, imbibing their principles and con-

forming to their manners. In his 20th year he returned

to his own country, and became a difciple of Hilarion,

the father of Palelline monkery. After fome time he

founded a monaftery at Bezanduce, the village in which he
was born, over which he prefided for the greatelt part of

his life. In 367 or 368, he was appointed bifhop of Sala T

mis, afterwards called Conftantia, where his piety and
fandtity were held in high eltimation, ar.d where he was af-

fiduoufly employed in writing defences of the orthodox

doctrines againft the attacks of heretics. His zeal, how-
ever, involved him in many troubles, which embittered a

coniiderable portion of his life. One of the principal cir-

cumitances which contributed to embarrafs and embroil

him, and to entail difgrace on his memory, was his inve-

terate oppofition to the opinions of Origen. This produced

a contelt with John bilhop of Jerulalem, who favour-

ed thefe opinions, which, after many mutual invettive*

and recriminations, terminated in a breach between the two
bifhops, that convulfed the eaflern churches by the hatred

and perfecuting fpirit manifefted in the conduct; of their re-

fpedtive partifans. Theophilus, bifhop of Alexandria,

was an active adherent- to the caufe of Epiphanius, and

held a council in 399, which condemned the writings of

Origen, and prohibited all perfons from reading them, or

having them in their poffeffion. This example was followed

by a council of the bifhops of Cyprus, fummoned by Epi-

phanius himfelf in the year 401. Failing of fucceis by the

decrees of thefe councils and by the perfecution againft

Origen, which they were the means of mitigating, the

determined and zealous prelate took a voyage to Conftauti-

nople, in order to induce the bifhops in that city to adopt

and fanction the decrees of Alexandria and Cyprus. Ou
his arrival, he declined holding any intercourfe with Chiy-
foltom, bifhop of that city, unlefs he joined in the con-

demnation of Origen, and in withdrawing his protection

from the exiled Egyptian monks. Exafperated by the

difappointment of his views, he refolved to prelent himfelf

to the people in the church of the Apoltles, and openly to

condemn the books of Origen, and all his advocates. But

before lie could execute hispurpofe, he was warned of the

irregularity of his proceedings, and of the (edition which
they might occafion ; and he, then-lore, thought it molt

prudent to abandon his defign. His next attempt was that

of interesting the court in his favour ; and fo violent and

implacable was his zeal againlt thofe who favoured Origen,

that
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tint when the emprefs Eudoxia befought his prayers in

behalf of the younger Theodgfius, who was dangeroufly

ill, he affured her that he fhould not die, if (lie would (

fent to difcard the heretics, «ho were fheltered under the

erial patronage. Th ft very properly reproved

this arrogant ard impious meffage; and his impctuofity was

alfo checked by the Egyptian monks, who convicted him of

being unacquainted with the principles of the perfons, againft

whom he had been indullrionfly exciting univerfal indigna-

tion. Thus foiled and abalhed, he fet out on his return

to Cyprus, and died either on his voyage, or foon after his

return, in the year 402 or 403, at a very advanced age.

The piety of Epiphanius was unqueftionable ; but it was

blended with a gloomy fuperftition, which led him to pro-

mote the austere discipline of the cloifler, and to employ

his epifcopal influence in multiplying monaftic inftitutions.

In offices of charity for the relief of the indigent, he ex-

pended not only his own private fortune, but the greateft

part of the revenues of his church, and large funis entrusted

to hisdifpofal. His learning was confiderable, for, accord-

ing to St. Jerome, who mentions him in terms of high com-

mendation, and calls him a-svlscyAwTta, a man of five lan-

guages, he tinderftood Greek, Syriac, Hebrew, Egyp-

tian, and partly Latin. It is allowed, however, that he

was deficient in judgment, and unlkilful in wielding the

weapons of controverfy. Carelefs in his tranferipts from

ancient authors, and credulous in admitting unauthenti-

cated reports, he has been betrayed into various contradic-

tions and abfurdities, fo that his work?, with refpeft to au-

thority and reference, are depreciated in value. His ftyle

is mean, harfli, and unpolifhed, without perfpicuity, and

without connection. In his remaining works he has given

feveral catalogues of the books of the Old and New
Teilament. His canon of the Old Teilament was much

the fame with that of the Jews. (See Canon.) The
books of the New Tcttament received by him ate the fame

with thole generally rece'ved by us. For both thefe claffes

of facred books he^jrofeffes the higheft regard ; nor does he

ever make ufe of Chriftian apocryphal books, written in the

name of apostles and falfely afcribed to them. With re-

fpeCt to the books of the New Teftament, he fays, that

Matthew preached, and wrote his gofpel in Hebrew, and

that he was the only writer of the New Teftament v. ho

ufed this language. He had heard, however, that the

•rofpel of St. John, and the Acts of the Apoflles, had

been translated from Greek into Hebrew, and were in the

library of the Jews at Tiberias. Matthew wrote firft, and

loon after Mark, who was Peter's companion at Rome.

The third gofpel, in his enumeration, was that of Luke.

John wrote his gofpel at the age of 90 years, and Epipha-

nius favs, that it was occasioned by the errors of the Ebion-

itcs, the Cerinthians, the Merinthians, and Nazarenes.

He afcribes the book of the Afts to Luke. He frequently

quotes the epiille to the Hebrews as Paul's ; he alfo cites

the epiflle of James, the two epistles of Peter, John's firft

and fecond epiftles, and the Catholic epiftle of Jude. He
alfo received the book of Revelation. Of the baptifm of

Chrift, he fays, that it took place when he was 29 years

and 10 months, thus underftanding St. Luke's words,

iii. 23. He fays, there are two pafTovers in our Lord's mi-

niftry, according to St. John's gofpel, and that he fuffered

at the third paffover, in the 33d year of his life on earth ;

and therefore he did Dot think the " feaft of the Jews,"

mentioned John, v. 1. to be a paffover. He fays, that the

apoftles did not preach themfelves, but Jefus Chrift, Lord.

Therefore there was no feft, or church, called after the

apoftles ; for we never heard of Petrians, or Paulians, or

r. p 1

Bartholomcans, or Thaddcan.s, but of Chrifiiam only; «
tliey were called at Antioch. The works of EpiphanrM
were liril printed in Greek at Ba'il by Oporinus in 1544 ;

and the fubfequeiit imprcflions have been numerous, of
which the mod valuable is that published at Pari, in 1622,
in two volumes folio, by the learned Petaviaa, who gave a

new Latin verfion, with critical note, and obfer\at!i

This edition was afterwards printed at Cologne in 1C82, in

two volumes folio. Cave's H. L. vol. i. fub fxc. Aria:i.

Lardner's Works, vol. iv.

Epiphanivs, furnamed " The Scholaftic," a .

of Italy, and an eminent Greek and Latin fcholar, was born

about the year 510. At the requeft of Caffiodorus he tranf-

lated into th* Latin language the ecclcfiaftical hiftcries of
Socrates, Sozomen, and Theodoret, a verfion more c:ititlo*l

to commendation for its fidelity than its elegance. Caflio-

dorus was alfo indebted to Epiphanius for the improved
verfion of the " Codex cncyclicus," or collection of synodal

letters of the year 458, addreffed to the emperor Leo, in

defence of the council of Chalcedon. Cave H. L. vol. i.

fub fa?c. Eutycb.
Epiphanius, patriarch of Constantinople in the 6th cen-

tury, ilrenuoufly vindicated the orthodox doctrines againft

the Eutychians, and after elevation to his dignity in the year

520, procur. d the condemnation of the latter in a fynod of

bifhops held at Constantinople. Whi'ft he was patriarch,

the decrees of the council of Chalcedon were confirmed, and
a reconciliation was completed between the churches of
Conftantinople and Rome, after a fchifm which lafted $5
Years. Five letters of this patriarch to pope Hormifdas oil

the lubject of the union are extant in the 4th volume of the

collection of the Latin councils. Cave H. L. vol. i. fub faec.

Eutych.
EPIPHANY, in Ecclefwfhal Antiquity, the feaft of

kings ; a double feftival, of the firft rank, folemnized on the

iixth of January, commonly called "Twelfth day," in honour
of the appearance of Jefus Chrift to the three kings, or
magi, who came to adore, and bring him prefents.

The feaft of Epiphany, now held in honour of the adora-

tion of the magi, had its firft institution among the Greeks,
from a different object, viz. our Saviour's birth ; and w?s
called theophany, and epiphany, that is, appearance, a.d
manifeftation, of God.

Pope Julius, who reigned from the year 337 to 352,
was the firll who taught the church to diftinguilh tiie fealls

of the nativity and epiphany. Papebroch. Paral. ad Conat.

p. 23. Act. SS. Mali, torn. vii.

The word in the original Greek, ET.fz-.uz, signifies ap-

pearance, or apparition ; and was applied, as fome critics

will have it, to this feaft, on account of the ftar which ap-
peared to the Magi. St. Jerom and St. Chryfoftom, take
the Epiphany for the day of our Saviour's baptifm, when
he was declared to men by the voice, " Hie eft Filius mens
dilectus, in quo mihi complacui : This is my beloved Son,
in whom I am well pleafcd." Ar.d accordingly it is ft ill

obferved by the Cophtse and Ethiopians in that view. ( See
Ludolph. Hift. VEthiop. lib. xxi. cap. 2.) Others contend,

that the feaft of Christmas, or the nativity of our Saviour,

was held in diverfe churches on this day ; which had the
denomination Epiphany, or appearance, becaufe of our
Saviour's firft appearance on earth, as at that time. And
it mult be allowed, that the word is ufed among the ancient

Greek fathers, not for the appearance of the ftar to the

magi, but for that of our Saviour to the world. In which
fenfe, St. Paul ufed the word et($bki2, epiphania, in his

fecond epiitle to Timothy, chap. i. ver. 10. Ammianus
Marcellinus makes mention of this feaft, lib. xxi, cap. 2.

ar.d
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and obfervcs, that it was held in January. Upon which

peflage Vale fins, in his notes, endeavours to fhew, that the

hiltorian meant by Epiphany the feafl of the nativity.

The heathen writer* ufed the word epiphania in the like

fenfe, viz. to express the appearance of their gods on earth.

And the Chiiltians, alter their example, applied it, in the

general, to exprefs any appearance, or manifestation of the

Deity.

EPIPHEQS, in Botany, the name given by the ancients

to the dodder, or cufcuta, which grew upon the fhruh they

called phaeos. This was the iloebe of the modern Greeks,

defcribed by Honorius Bellus. It was a cuflom, among
the old writers, to name the cufcuta, or dodder, from the

plant it was found growing upon, as they fuppofed that it

in fome degree partook of the virtues of that plant. Thus
that which grew upon thyme was called epilhymum, and

that upon the nettle, epiurteca, and that upon flax, epili-

mmi ; fo of manv others.

The (hrub phiros was alfo called ila»be by Diofcorides and

Theophraltus ; and hence this dodder was fometimes called

epifta;be.

EPIPHLEBOS, of ft. and ?*4, * win, in the Writings

of tie Old Phyjieians, a term ufed to denote Inch perfonsas

were lean, and of a hot temperament, and whofe veins, for

that reafon, appeared ufnally very turgid and prominent in

the hands, &c.

EPIPHLOGISMA, (from =~,,and QKoyfa to inflame,)

in Surgery, a violent inflammation, accompanied with pain,

fwelling, and rednefs. Alio, a great internal heat : like-

wife, the affection ufually called erysipelas.

EPIPHONEMA, 1
:-.Z^:jxa., Acclamation, in Rhetoric,

a fententious fort of exclamation, which is frequently added

after a narrative, orrehearfal of any thing remarkable ; c»n-

taining ufually a lively, clofe reflexion on the fubject there

fpoken of and intended to give it greater force, and render

it more affecting to the hearers.

Such is that of St. Paul, when, after difcouriing cf the

rejection of the Jews,, and the vocation of the Gentiles,

cries out,

" O the depth of the wifdom and knowledge of God !"

Such alfo is that of Lucretius, after relating the story of

Agamemnon's facrificing his daughter Ipl.igenia :

" Tantum religio potuit fuaderc malorum."

This figure is frequently expreffed in a way of admiration.

Such is that of Cicero, when after having obferved, that

all men are defirous of living to an advanced age, but un-

eafy under it when attained, he makes this jud reflection

upon their conduct : " So great is their inconftancy, folly,

and perverfenefs !" (Cic. de Senedt. c. 2.)

The epiphonema is ufually expressive of the milder and

more gentle paflions, and is not fo vehement and impetuous

as exclamation.

EPI'PHORA, (from Hr.$ff», to carry with force,) in

Surgery. The original import of the word " epiphora"

feems to have been a violent determination of fluids to any

part of the body. At prefent, however, all furgeons con-

fine the meaning of the term to an affection, in which the

tears, not being able to pafs in a proper manner down into

the nofe, accumulate in front of the eye, and trickle over

the cheek. The difordtr is alfo not unfrequently denomi-

nated the " watery eye.
M

Wbi in the habit of confulting furgical books, will

fon;, perceive, that writers do not make a clear diftinction

en the ihora, and fome dates of the fiftula lachry-

malis. 1 '

Ir. Ware has particularly confidercd the

E P I

fpecies of epiphora, which, lie fays, " is produced by an
obftruction to the fire palfage of the tears from the eye into
the nofe. This obdruction (he adds) may take place either
in the ducts leading from the puncta lachrymalia into the
lachrymal fac, or in the fac itfelf. When the duAs are ob-
flructed, a cafe which rarely occurs, the tears fall over the
cheek, and the fac is conftantly empty. PrefTure on the fac,
therefore, can produce no regurgitation, either of tears, or
mucus, into the eye. The method of cure is here evident.
A fmall probe of a fuitable fize mult be introduced through
the puncta of the obftructed ducts into the fac, and this
operation be daily repeated until the obdruction be removed.
But, (continues Mr. Ware,) the part in which the obdruc-
tion more commonly lies, is in the fac itfelf; and in this
cafe, the tears, mixed fometimes with mucus, flow back
into the eye through the punfta, when preffure is made on
the fac." Now, this latter kind of difeafe, Pott, Scarpa,
and other diftinguifhed furgical authors, cotrfider only as one
ftage of the fiftula lachrymalis.

We do not mean, however, by what has been Itated, to
make any attempt to defend the manner in which the ex-
prefiion " fiftula lachrymalis" is employed ; our fole aim is

to (hew, that, unlefs a line of dillinctionjs drawn between
what (liould be called " epiphora," and what " fiftula

lachrymalis," the comprehension of the fubject';,? rather
embarraffed, than promoted, by having two different terms,
which fo glaringly encroach upon each other in the extent
of their fignification. The epiphora, in the meaning of a
mere weeping of the eye, may arife from a variety of caufes,
which mutt be removed, ere the complaint can be cured.
An encanthis, or any other kind of tumour in the inner
angle of the eye, a polypus in the nofe, aa edtropium, a
trichiasis, &c. may obftruct the due flowing of the tears
into the nofe, and thus make them fall over the fubjacent
cheek, fo«as to occafion as epiphora. This latter difoider
may alfo be the confcqucnce of a part of the caruncula
lachrymalis having been loft, either by difeafe, or an un-
skilful employment of the knife in fome previous operation.
An epiphora is always attendant on obstructions in the
ductus nafalis. Mr. Ware obferves, with regard to another
fpecies of epiphora, originating from a too copious fecretion
of tears, that, if it docs not depend on an affection of the
mind, its more remote caufe is ufually an inflammation of
the eye. In this inftauce, a cure is to be effected by fub-
duingthe ophthalmy, and afterwards ftrengthening the eye
by mild aftringent applications, fuch as cold water, either
alone, or containing a fmall quantity of the 7incum vitriola-

tum.

When the membrane, which lines the lachrymal fac, is in

a morbid ftate, the mucus which it fecrctes is often fo

thickened, that it becomes incapable of paffing through the
fac, and lodging in this situation, •prevents the natural and
regular defcent of the tears from the eye into the cavity of
the nofe.

This fpecies of epiphora has occasionally been benefited
by the unguentum hydrargyri nitrati, applied to the edges
of the eye-lids, and rubbed into the (kin over the lachrymal
fac. Relief is alfo alleged to have been derived from the

ufe of ftimulating applications to the infide of the nofe,
which applications are fuppofed to have acted by increafing

the fecretion from the pituitary membrane.
However, wc mud confefs, that no men of experience, at

the prefent day, place fufficient reliance on the preceding
methods, to recommend them to he tried by their patients.

At the fame time it fhould be underllood, that theft plans
are fometimes exceedingly proper to be adopted in conjunc-
tion with other more efficacious mcafurcs.

In
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In tV> year i- 12, M. And recommended the iutroduc- this, rfflg tfce liauor 00 1 until the whole

tion of a.prdbe, and then the mieftion of a. fluid, through contents of the fyringe wi I repeated the ia»

thi puncta lachrymalia, with a view of clearing away what- lection three timei the fame day in immediate fucceflion,

r might prevent the tears from readily finding their The lady, however, was not fenfible that any part of the

lachrymal fac and nafal duct into the water pafled through the duct into the nofe during either of

M Anel relates, that he accomplifhed many linking thefe operations; and indeed it foon became evident that

cures in this manner! and Heifter confirms the efficacy of none had paffed ; for, having cleared her nofe before I

the plan, by appealing to his own practice, in which he began, on her blowing it again immediately afterward*, (he

ten produced a complete recovery in the fhort fpace could produce no moilture on her handkerchief. I repeated

of three davs. t'ie operation three times, both or. the fecond and on t!ie

In the year 1780, fir William Blizard confidered, that third day; and eacn day, during the time that the water

was paffing, I not only endeavoured to prevent it irom

coming through the upper punctum, by covering it with

the point of my finger, but 1 occafioually preffed tie

lachrymal fac in order to give the water an inclination down-

ward. On the fourth day I very plainly perceived, on tiie

patient's clearing her nofe after the operation, that a pa-t

of the water had pafled through the duct ; snd, the next

morning, I had the fatisfaction to hear, that the eye, on

the preceding day, had watered much lefs frequently than

it had done for a confiderable time previous to it. I re-

peated the procefs above-mentioned about ten times, in as

many days, and I obferved that the quantity of v.

which paffed through the duct was augmented every time I

ufed it. The tears, after this, refuming their natural

courfe, the lady recovered the power to read and work

without any inconvenience." (See Ware on the Epiphora.)

Mr. Ware, in his practice, ufes cc:nmon water for the

Anachart, eminent oculifts in that city, that the plan of injection, fometimes in a cold ftate, but more frequently

vhen water was injected through the punctum lachrymale
;

it not only had but very little fpecific weight, but was

driven through the lachrymal fac in an unfavourable direction.

Thefe reflections led him to make the propolal of intro-

ducing quickfilver through a fmall pipe, which communi-
cated with a long tube full of this metal. Sir William

Blizard was of opinion, that the quickfilver, in confequence

of its great weight, would have more power when the fac

was filled with it, of removing the obitruction, than the

mere injection of water. This gentleman alfo, in a paper

nad to the Royal Society, ftates, that he had produced a

cure by the introduction of quickfilver in an example which

bad '.ailed feven months ; and that the mercury paffed

rradily through the ductus nafalis, at the third and fourth

times of repeating the operation.

When the celebrated Mr. Ware was in Paris, in the year

1791, he learnt from Meffieurs Grandjean and Monfieur

injecting water through the puncta lachrymalia, in incipient

cafes of fiftula lachrymalis, was not given up in France.

Mr. Ware even faw fome troublefome cafes cured on the

continent in this way. Hence he was determined, on his

return to London, to give Anel's operation a fuller trial

than he had previoufly done. For this purpofe he got

Mr. Pcpys, in the Poultry, to conftruct a fmall filver

fyringe, with pipes of different fizes adapted to it.

The following cafe, which afforded Mr. Ware the firft

opportunity of afcertaining more carefully the efficacy of

Anel's treatment, is related in his own words, and will

ferve to inform the reader of fcveral ufeful practical circum.

fiances.

A lady in Great Ruffel-flreet came under my care,

warmed. The pipes which this gentleman employs, are

alfo much fhorter than the one reprefented by Mr. Benjamin

Bell in his Syftem of Surgery, (vol. iii. pi. 37). They
are alfo a little arched towards their point. Mr. Ware
thinks, that when they are made in this manner, they can

be more conveniently introduced into the punctum lachry-

male, than when long and ftraight. He recommends

always having ready feveral pipes of different fixes, and

tiling the largeft one which can be introduced without

pain. He finds it alfo advantageous to (land either behind

the patient or on the fide oppofite to that of the difeafed

eve: and high enough to have a full command of the pa-

tient's head. Thus the operator will gain a complete view

of the lower punctum, which will alfo be in a convenient

who for many months had been fubject to an epiphora of pofition to receive the pipe of the fyringe. Mr. Ware,

the left eye, which prevented her both from reading and

working with her needle, without undergoing great incon-

venience. Whenever (lie employed herfclf in any way that

required clofe attention, hereye became overfpreadwith tears,

and the fight was fo much confuted, that it obliged htr to

leave off almoft as foon as (he began. A great variety of rente

dies had been applied, under the direction of different me- into the nofe

moreover, advifes us to remove the finger from the lower

eye-lid as foon as the pipe is introduced, and to place it

over the upper punctum, fo as to prevent the fluid from

efcaping through this aperture. The fame finger is like-

wife to be occafionally ufed in making preffure on the la-

chrymal fac, in order to aid in forcing the injection down

dical men, but none of them produced any effential amend
ment. On examining the eye, I obferved that the tunica

conjunctiva, near the inner angle of the eye-lids, was (lightly

inflamed ; and on preffing the lachrymal fac with my finger,

I perceived that a tear regurgitated through the lower

punctum. This appearing to be a proper cafe for the v.fe

of the fyringe, I immediately determined to employ it.

But 1 found, that though a tear came through the lower

punctum on my prefllng the fac, yet this punctum was fo

fmall that it would not admit the point of the fmallefl

fyringe I then had. I intioduced into it, however, a fmall

probe, and by means of this I fo far dilated the orifice, that

it admitted the point of the fyringe on the next day with-

out any difficulty. Upon my firtl ufing the injection, the

water efcaped through the upper punctum almoft as faft as

Mr. Ware has publiflied fome additional remarks on the

epiphora, and makes fome very valuable oblervations on

the treatment of another fpecies of the diforder ; we allude

to that kind which proceeds from a thickening of the mem-
brane which lines the lachrymal fac and duct, and a fpafmo-

dic conftriction in any part of this paffage, conjoined, per-

haps, with a morbid fecretion of thickened mucus. Mr.
Ware imputes a few occafional failures, in the above fimple

mode of treatment, to the caufes of the difeafe being fome-

times of this nature. The following extract will explain

the different methods to which this celebrated oculift has

recourfe in different cafes.

" I in general begin the treatment by injecting fome
warm water through the inferior punctum lachrymale, and

I repeat the operation four or five days in fucceflion. If,

it was introduced through the lower ; but, notwithftanding iu this fpace of time, aone of the water pafs through the

duct
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fluct into the nofe, and if the watering of the eye continue

as troublefome as it was before the injection was employed,

I ufually open the angular vein, or direct a leech to be ap-

plied near the lachrymal fac ; adding here a caution, that

the leech be not fullered to fix on cither of the eye-lids,

left it produce an extravafation of blood in the adjacent cells.

About the lame time that blood is taken away in the neigh-

bourhood of the eye, I nfually vary the injection, and try the

effects either of a weak vitriolic, or anodyne, lotion. In

fome inftances alfo, when I have found it impoffible, after

feveral attempts, to inject any part of the liquid through

the duct, I have introduced a golden probe, about the fise

of a brittle, through the fuperior punctual lachrymale, and,

attending to the direction of the duct, have infinuated its ex-

tremity through the obftruction, and conveyed it fully into

the nofe ; immediately after which I have found, that a

liquid, injected through the inferior punctum, has paffed

without any difficulty ; and, by repeating thefe operations,

for a few fucceflive days, I have at length cllablifhed tbp

freedom of the pafTagc, and completed the cure. In other

inftanceS, I have recommended a ftrongly llimulative ller-

nutatory to be fnuffed up the nofe, about an hour before

the time of the patient's going to reft, which, by exciting

a large difcharge from the fchneiderian membrane, has fome-

times alfo greatly contributed to open the obftruction in the

nafal duct.
" Cafes occur very rarely which may not be relieved by

fome of the means above related." (Ware's Additional

Remarks on the Epiphora.

)

When the difcharge has been fetid, Mr. Ware has fome-

times found, that a vitriolic lotion, injected into the fac, has

-quickly corrected the quality of the matter.

Scarpa, in his " OlTervazioni fulle principali Malattie

degli Occhi," maintains, that the chief part of the yellow

-vifcid matter, which accumulates in the lachrymal fac, is fe-

creted by the lining of the eye-lids, and by the little glands

of Meibomius ; and that the altered quality of this fecretion

has a principal fhare in the caufe of the difcafe. He ftates,

that the truth of this fact may at once be alccrtained by

everting the eye-lids ; and efpecially the lower one of the

affected fide ; and by comparing them with thofe of the

oppofite eye. The former will always exhibit an unnatural

rednefs of the internal membrane, which has a villous ap-

pearance, all along the extent of the tarfus, while their

edges are fwollcn ; a:.d numerous varicofe veffels are dif-

tinguifnable on its furface. The follicles of Meibomius

are alfo turgid and prominent.

Hence, Scarpa advifes making fuch applications to the

iniide of the eye-lids, as have a tendency to improve the

quality of the fecretion from them, at the fame time, that

attempts are made to remove the obftruction in the ductus

nafalis. Mr. Ware, indeed, had previouily noticed, that

occaiionally be proper.

" When an epiphora is occcafioned by an acrimonious

difcharge from the febaceous glands on the edges of the

(is, it mud be evident, that injections into the fac will

be very inefficient to aceomphfh a cure, becaufe the fac is

not the feat of the diforder. The remedies that arc cm-

ployed muft be directed, on the contrary, to the ciliary

glands themfelves, in order to correct the morbid fecretion

is made by them ; and for thi& purpofe, I do not know

any application that is fo likely to prove effectual as the

tingucntnm hydrargyri nitrati ^f the new London Difpeh-

fatory, which mould be ufed here in the fame manni r in

which it i; applied in common cafes of the pforophthalmy.

Jt will be proper to cleanfe the ev-lids every morning, from

urn that collects on the edge during the right, with

Vot. XIII,

fome foft unctuous application ; and I ufually advife to

apply to them two or three times in the courfe of the day a

lotion compofed of three grains of white vitriol, in two
ounces of role, or elder-flower, water."

Mr. Ware very judicioully cenlures the plan of applying

collyria to the eye by means of linen, wet in them ; and he

recommends cye-glaffes for the purpofe, or infinuating the

fluid, between the eye ;vid eye lids, with a camel-hair pencil,

thoroughly wet in the application. (Additional Remarks
on the Epiphora.)

Scarpa alfo extols warning the eye, three or four times a

day, with a vitriolic collyrium ; and, befides praifing the

ointment recommended by Mr. Ware, he recommends Janin's

ophthalmic ointment, to be fmeared over the margins and
lining of the eye-lids every morning and evening.

]{.. Adipls Smile. Tutieprop. Bol. /irmen.Jing. 3jj. Cal-

cls Hydrarg\ alb. 3j. M'ifee. To be ufed at firft lowered

with a larger proportion of lard, than is above ordered. See
Fistula L,achrymalis.

EPIPHYLLOSPERMOUS Plants, of m, WKh»,
It if, and o-aifpa., feed, are the fame with the capillaries,

herbs which bear their feed on the back part of their

leaves. See Capillary.

EPIPHYLLUM, in Botany, im,upon, and (QuMm, a leaf,

from the mode in which the flowers grow upon a flat fteni

rcfembling a leaf, fee Cactus Phyllantbus, fp. 40.

EPIPHYSIS, in Anatomy, is a name given to certai:i

parts of bones at a particular period of their formation.

See Bone.
EPIPLA'SMA, from est, and <et>j»evu, to fprcad, in

Surgery, the name of an- application to wounds: it con-

fifted of wheat meal boiled in hydrelaeum.

EPIPLOCE, Eswtoxn, in Rhetoric, the fame with cli-

max, which fee.

EPIPLOCE'LE, from '--;-\tjv, the omentum, and xn>n,

a tumour, in Surgery, an omental hernia, or a rupture formed
by a protruiion of a piece of omentum from the cavity of
the abdomen.
Le Dran informs us, that in an epiplocele there is no-

thing to be felt, except a deughy foftnefs, which neither

ablolutelv yields to the touch, nor very feiifibly refills it.

The tumour has a flabby unequal feel ; and, when there is

no ftneture, is perfectly indolent. It is more compreffible

than that arifing from protruded inl i ad, when the
quantity of omentum is large, the epiplocele may, in fome
meafure, be diftinguifhed bv its weight.

As the fubject ot omental ruptures will be particularly

confidered under the heed 1 Ii rjjia, we (hall, for the prelum,
with referring to the latter article.

EPIPLOIC, in Anatomy, a term applied to parts which
belong to the epiploon, or omentum ; thus we have epiploic.

arteries, &c.

EPIPLOCMPHALON, from orwrtoov, the omentum,
and ojj.^t>,o-, the navel, 111 Surgery, an omental hernia pro-
truding at the navel.

EPIPLOON, in Anatomy, called alfo omentum or

cawl, is a membranous expanfion contained in the cavitj ol

the abdomen: and continued from the peritoneal Covering
of fome of the vifcera. There are two very dillinct pro-
ductions, of t lie nature jult dclcrihcd, diilinguilheil by tin-

ilations of minus and majua, from their difference in

li/e; and by t hole of hepatico-gaftricum, and colico-gaf-

tricum from their fituetion. But when the epiploon, 01

tiim, n fpoken ol generally, the greater or colico-gaf.

trie portion is under Hood. To the peritoneal furface Ol

the large iutcitiue arc attached numerous fmall pucneeffe*,

X "x illicit



EPIPLOON.
which refemble the cpiploa in their apparent ftru&ure, and

arc called appendices epiploic*.

Although the omenta are ufually reprefented by anato-

mills as proceffes of the peritoneum, their organization

differs eflentially from the ftruclure of that membrane.

Their groundwork, or balls confifts of the mod delicate and

tranfparent membrane of the body ; which is lacerated on

the application of very flight force. This membrane is com-

pofed obvioufly of two layers, connected by cellular tilfue,

and containing numerous venous and arterial ramifications.

A greater or fmaller quantity of fat is depofited between

thefe layers, and in the courfe of the veffels. When this

depofition is very confiderable, as in very corpulent indivi-

duals, or in animals who have been fattened for the (laugh-

ter, the peculiarly tranfparent delicate appearance of the

omental membrane is entirely deftroyed, and the part is con-

verted into a layer of fat. Ordinarily, however, the adi-

pous fubftance is coi.fi^ed to the neighbourhood of the

blcod-veffels, accompanying them in their fubdivifions, but

leaving intervals in which the membrane exhibits its diftin-

guifhing diaphanous appearance. In emaciated fubjefts,

during the period of infancy, and particularly in the foetal

ftate, the quantity of fat is very trifling. Under fuch cir-

cumftances we can obferve moil dillinftly that the depofi-

tion of fat is confined to the courfe of the veffels. As the

omenta are entirely unconnected to the parts on which they

lie, as well as to thofe by which they are covered, both

their furfaces are fmooth and gliftening, and moiftened like

thofe of other ferous membranes, by a ferous exhalation,

which facilitates their motions over the neighbouring organs.

Analogy warrants us in afcribing this fecretion to the arte-

ries of the omenta ; and we confequently confider thefe or-

gans as an extenfion of the general ferous furface of the ab-

dominal cavity.

Experiments on living animals, and furgical operations,

clearlv prove that the membrane of the omenta poffeffes

little, if any, fenfibility in its healthy ftate.

The leffer epiploon, mefogajler, omentum minus, or bepatico-

gaftricum, is the portion extended from the fmall arch of the

ftomach to the concave or under furface of the liver. It

arifes, behind, from the pofterior half of the tranfverfe fiffure

of the liver ; on the right it is continuous with the perito-

neum covering the neck of the gall-bladder and the begin-

ning of the duodenum ; towards the left it is reflected im-

mediately from the diaphragm. Advancing from thefe

points, in two clofely united layers, towards the ftomach,

it is attached to the end of the cefophagus, to the whole leffer

arch of the ftomach, to the pylorus, and commencement of

the duodenum. At this line its layers divide, and expand

over the ftomach, one of them forming the fuperior,

and the other the inferior peritoneal covering of this vif-

cus. Between the layers of the leffer omentum are con-

tained the hepatic veffels and biliary duels, the coronary

veffels of the ftomach, fume branches of the cocliac plexus

of nerves, and of the par vagum, and a few abforbent glands.

Fat is rarely depofited here in fo large a quantity as in the

large epiploon, fo that we can ufually fee through it that

portion of the liver called lobulus fpigelii, which is in con-

tact with its inferior furface.

The biliary dufts, the hepatic veffels with numerous ac-

companying branches of nerves from the coeliac ganglia, and

a confiderable portion of the hepatic and cyftic abforbents,

connected r.nd furrounded by adipous and cellular fubftance,

are inclofed in the right edge of the leffer omentum. This

part is called capfula Glijfoni, from an Englifh anatomift,

who defcribed it minutely in a work entitled " De Hepate "

The very margin of the omentum is occupied by the bil.ary

dufts, and the neck of the ga'1-bhl.ler. At this border

the two furfaces of the little omentum are continuous. I'e-

hind the unconnected edge, round which the peritoneum
turns, is found the foramen of Window, ok foramen epij

cum, large enough to admit one or two fingers, which can

thus be placed in immediate contact with the back part of

the liver, and the inferior furface of the little omentum.
This opening is fituated between the neck of the gall-

bladder, and the beginning of the duodenum, with the he-

patic veflels in front, and the vena cava behind. It is not

unufualto find its edges adhering together. We (hall havs

occafion to mention it again after defcribing the large

omentum.
The great omentum, epiploon majus, vel gajlro-colicum,

is the loofe membrane, more or lefs loaded with fat, lying

in front of the bowels, and generally meeting our eye in lay-

ing open the abdomen. It differs extremely in length and

fituation ; in fome cafes reaching as low as the pelvis, and
often defcending in ruptures to the very bottom of the fcro-

tum ; while in others it extends but a (hort way below the

umbilicus. It is always fhorter in children than in adults.

We often find it folded, or rolled on itfelf, and drawn to fome
one part of the abdomen, or tucked up over the ftomach,

fo as to leave the fmall inteftines expofed to our immediate

view. Its natural fituation between the bowels, and the.

parietes of the abdomen, explains the frequency of its pro-

trufion, together with the inteftines, in hernix. Some ana-

tomifts affert that it hangs lower on the left than on the
right fide of the abdomen.
The great omentum is a continuation of the peritoneal

covering of the ftomach. We have already defcribed this

as being formed by the feparation of the two layers which
conftitute the little omentum. At the great curvature of the

ftomach thefe layers again coalefce into one fheet of mem-
brane, are produced till they meet with the tranfverfe arch

of the colon, to inclofe which they again feoarate. Meeting
at the oppolite line they once more unite, and are continued

under the name of the tranfverfe mefocolon to the root of

the mefentery. The origin of the great epiploon, when
minutely examined, commences in the left from the end of
the cefophagus, and from the notch of the fpleen (where it

forms a membranous connection between this organ and the

ftomach) and includes the whole of the great arch of the

ftomach nearly as far as the pylon's. The portion of mem-
brane thus formed defcends loofely before the tranfverfe arch

of the colon, and reaches to different lengths beyond it,

conftituting the anterior layer, or lamina gajlrica of the

great epiploon. At the lower or floating border this mem-
branous expanfion is doubled on itfelf, and turning upwards
again to meet the tranfverfe arch of the colon, forms the

pofterior layer, or lamina colica of Haller. On the right fide

the great omentum is not only attached to the tranfverfe

portion of this inteftine, but is continued along its hepatic

flexure, and for fome way down the afcending colon. la
fome inftances it reaches as low as the coscum. It is this

lateral extenfion of the great omentum which conftitutes the

omentum colicum of Haller. Each of the layers is compofed
of a duplicature of peritoneum, as we have before ftated,

containing its proper veffels, and fat, and united clofely by
cellular tiffue. It will be evident, from our defcription,

that the great omentum is formed by the anterior layer alone

in the fpace between the ftomach and tranfverfe arch of the

colon ; below the latter it is compofed of the two layers,

the lamina gaftrica, and the lamina colica lying in contaft

with each other, but having no further connection in a

healthy ftate of the oppofing furfaces.

From this difpofition of the great and little epiploa,

7 there
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there refiilts, in conjunction with the. inferior furface of the

ftoniachi and the fuperior furface of t lie tranfverfe mefoco-

lon amembranous bag, called ufually the bag of the omen-
tum. It offers every where on the inlide a continuous ferous

furface, where the fides of the cavity are in clofe contact,

but not adherent. The communication between this pouch,
and the general cavity of the peritoneum, is formed by the

foramen of Window. In order to dcmonltrate this fact, as

well as to difplay the bag formed by the omenta, we intro-

duce into this opening a pipe, furrounded by fome foft fub-

ftance, to prevent theefcape of the air. By blowing gently

we are enabled to feparate the layers of the great omentum,
which were in contact, and give to the whole the form of a

large membranous bag, interledted by veffels and bands of

fat, between which the membrane rifes in pouches of various

fizes. The lines formed by the ltomach, and tranfverfe ar,ch

of the colon, are but faintly fcen, owing to the dillcntion of

the epiploon, which appears, as it were, fufpended between

thera. To infure the fuccefs of this experiment fome con-

ditions are necefTary, which we are not always happy enough
to bring together. There mull be no adhefion of furfaces,

no large accumulation of fat, the fubject young, and the

whole conducted with the greatelt delicacy, as the flights it

rent in the membrane is fulHcient to prevent fuccefs. In

the foetus, and in young children, the lamina; of the great

omentum are eaiily feparable throughout their whole extent.

In adults, and more fo in old perfons, they are generally more
or lefs united, fo that the cavity of the omenta is confined

to the fpace contained between the little omentum, the under

furface of the ftomac'.i, and the tranfverfe mefocolon.

The arteries of the great omentum are derived from the

right and left gaftro-epiploic velTels. They arc in general

fmall, and defcend between the layers of the lamina gaflrica,

giving off branches on either fide, which anaftomofe freely in

every direction. At the lower border of the omentum the

trunks turn up again to meet the tranfverfe arch of the colon,

with the arteries of which inteftine they form communica-

tions. The veins accompany the arteries in their courfe,

and join the large venous trunks which end in the vena

portarum. The few nerves it poffefies are derived from the

hepatic, and fplenic plexufes.

The appendices epiploic*, or omentula, are principally ob-

ferved on the firft par-s of the great inteftine, being in lefs

number on the figmoid flexure of the colon and the redtum.

They are irregularly difpofed, hanging in fringes, generally

unconnected with each other, fometimes united by intermedi-

ate membranous produftions. They are ufually dependent

from the pouches of the inteftine, and not from the longitu-

dinal bands. They are obvioufly formed by the peritoneal

covering of the inteftiues, united by cellular membrane, and

containing adepofit of fat in almoft every inftance.

The ufe of the omenta is entirely unknown: The lefler

epiploon offers a covering, and connecting medium to fome

nerves belonging to the ftomach, and to the hepatic veffels

and duels. To the great epiploon many offices have been

afcribed, none of which arc fatisfattorily afcertained. It

varies fomewhat in fize according to the ftateof the ftomach
;

fince, when the latter is diflended, it appears to enter between

the layers of peritoneum forming the anterior fold, which

lofe in this cafe their form of omentum, and become the

temporary covering of this organ. What may be the pro-

bable advantages of thisconflruAion it is not eafy to decide.

It ha", been fuppofed again to fecrete a lubricating fluid

from its furface, which preferves the free motion of all the

chylopoietic vifcera between each other. That it increafes

the ferous furface of the abdominal cavity is evident ; but in

what manner this becomes an advantageous difpofition is more

than we have the means of determining. The ome
colicum, and appendices epiploicee are fubjecT: to the I

obfervations, being iimilar in ilrudlure, and confequently in

ufes. It is certain that a confiderable portion of the great
omentum may be cut away, without any fubfequei

yenience to the patient, as has been frequently obferved in

cafes of omental hernia.

An epiploon is found in all the mammalia, where it i- f in

under every variety of form and fize ; fo that no 1 em .

can be drawn from its difpofition in thefe particulars. In
all it contains more or lefs of fat between its membranes, the
accumulation of which would appear to bear fome proportion
to the active, or fluggilh habits of the animal. In the hy-
bernating fpecics during the winter, it is loaded witii fat,

which exifts but in minute quantities during the fummer.
The epiploon is not found in the other claltes of animal

,

at leaft there is nothing analogous to it, but a membranous
production between the liver and ltomach, anfwering to the
little omentum.
EPIPLO'SCHEOCE'LE, from «***«,«, the omentum,

oTxto-j, the fcrotum, and kk\v, a tumour, in Surgery, an omen-
tal rupture, fituated in the fcrotum.

EPIPOGUM, in Botany, iiet, upon and sroyov, a beard,
becaufe the beard, or rather lip, is turned upwards. Gmel.
Sib. v. i. 1 1. 1. 2. f. 2. is Satyrium Epipogium of Linnasus ;

Limodorum Epipogium of Swartz and Willdenow. See
Limodorum.
EPIPOL^E, in Ancient Geography, was originally a piece

of high ground without the city of Syracufe, and after-

wards fo little inhabited that it is not mentioned by Cicero
in his defcription of this city. As it was the moll elevated
fituation, and commanded Tyche and Neapolis, it was judi-
cioufly inclofed by Dionyfius I., who encompafTed it with
a wall nearly 4 miles in extent. Its additional defence was
the fortrefs of Labdalon, at its bottom, on the eaft ; and
that of Euryalus, at its top, on the north. See Syracuse.
EPIPOMPEUTICA, in the Ancient Mufic. Voflius, in

his poetical inftitutes, informs us, that this was a title given
to fongs compofed and fung on occaiions of great magni-
licence.

EPIPORO MA, from srwrupoi), to harden, in Surgery, a
hard tumour on a joint : a tophus.

EPIPROSLAMBANOMINOS, Gr. m the Ancient
Mufic, a name given to the firing or found below proflamba-
nominos, which word correfponds with gamut in the Guido
fcale.

EPIRE, in Geography, an ancient kingdom of Greece,
now united with Albania, and included in that eountry, of
which it forms the fouthern part, extending from Valona to
Arta.

EPIROTS, in Ancient Geography. See the next arti-

cle.

EPIRUS, a country of Greece, bounded on the call by
VEtolia, on the weft by the Adriatic, on the north by
Thcff.ily and Macedon, and on thi fouth by the Ionian fea.

This was the ancient kingdom of the ffiacidas, and was firft

called " Epirus Dodoiuea," /. e. the continent of the Do-
donajans, and afterwards Epirur, or " the continent," that
being the import of the Greek word Ereifof. It was an-
ciently divided into three diftri&s or provinces ; viz. Chaouia,
Thcfprotia, and MoloiTis ; to which fome authors add
CafTopia, Calliope, or Cseftrine, and Pindus, This country-
is faid to have been firft peopled by Dodanim, the fon of
Javan, and grandfon of Japhet, or at leaft by fome of his
pollerity. Wefind among the nations which occupied Epirus,
before they were united into one people under the Common
name of Epirots,the Selli, who arc thought to have been theXu firfl
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firfl inhabitants of Epintt, and to have miniftcred in the tem-

ple of Dodona, the Ch;i' Moloffi, the Dolopee, the

Dryopes, the jsnianes, the Pelafgi, .".
. The form of go-

vernment which prevailed hi Epirua wa uaqueftionably

monarchical) the whole country being divided into many
fmall independent kingdoms. I [omer, and other ancient

writers, mention feveral kind's who reigned here at the lime

of the Trojan war. But while the other Epirotic nations

continued to he governed by princes ot tlie"ir own blood,

the Moloffi became fubjeft, at an early period, to the pa

of Pyrrhus, a fi reign prince, ivhoie descendants were deno-

minated j -. lie under of his fa

.Some of thefe petty kingdoms, in procefs of time, exchanged

r' e monarchical into a repul liean form ofgovernment ; for

Thncydidea informs us, that in his time the Thefprotae

Chaones were governed, not by kings, but by annual r

. However, the kingdom of the Moloffi foon ecli

all others ; the MoIofTian princes having fubjected 1

1

country, and united the feveral fmall kingdoms of which it

into one, known to the ancients under the name of

Epirus.

Pyrrhus, the fir ft of the jEacius, was the fovereign of

this country at the period when regular and authentic hil-

tory commences : and he is faid to have diftinguilhed him-

of Troy, when his father was killed. His

;n foon terminated by a premature death ; for he was

murdered by Ofeitcs in the temple of Delphi, on account

of his having married Hermione, the daughter of Mcnelaus,

w'»,o had been betrothed to Orelles. He wasfucceeded by

his fon Moloffus, and feveral other princes, whole names it

is needlefs to record. At length Admetus was the fovereign

of Epirus, when Xerxes invaded Greece. Tiiis prince, upon

the defeat of the Perlians, wifhed to enter into an alliance

with the Athenians, about the year 478 or 479 B. C. The
fucceffors of Admetus were Tliarymbas, who is faid to have

introduced the fciences into this country, and to have form-

ed an excellent code of laws; and Alcetes, at whofe death

the kingdom was divided between his two fons, Neoptole-

mus and Arybas, the latter ofwhom, when his brother died,

became fole fovereign of the country, and conducted the

government with great prudence, equity, and moderation.

He alfo encouraged literature by extending his patronage

to thofe who excelled in it. His niece Olympias, of whofe

education he had taken great care, was married to Philip,

king of Macedon, who had by her Alexander the Great.

At his death, he was fucceeded by Alexander, one of

his nephews ; who is faid to have been little inferior, in cou-

rage and conduct, fo his nephew Alexander the Great

;

but he had the misfortune to engage, on his firft fetting out,

with nations inured to the toils pi war, and no lefs brave

than his own Epirots ; whence he tifed to fay, that the

country, which he propofed to conquer, was inhabited by

men, whereas the provinces his nephew Alexander went to

fubdue, were peopled by women only. ( Aul. Gell. 1. xvii.

c. zi.) The immediate fucceffors of Alexander were

yEacides and Alcetes II. ; and the latter was fucceeded by

Pyrrhus, defcended by the father from Achilles, and from

Hercules by the mother. ( See Pyrrhus. ) After two

or three fhort reigns, Deidamia, great grand-daughter to

Pyrrhus, fucceeded her father Pyrrhus III. and having no

iffue, (he gave the Epirots their liberty, who formed them-

felves into a republic, which was governed by magiftrates

annually elefted in a general aifembly of the whole nation.

The Macedonians on one fide, and the Illyrians on the other,

taking advantage of the inteftine divisions, which generally

attend a popular government, feized on feveral provinces

belonging to the Epirots, and annexed thera to their i efpect-
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ive crowns. The Romans, after having conquered Philip

of Macedon, rcllorcd them to their ancient liberty ; but they

ungratefully took up arms againfl their benefactors, and
joined Pcrfes; which induced the Romans to fend ordersto
Paulus /F.milius, after the reduction of Macedon, to plun-

der their cities and level them with the ground. This order

was punctually, though reluctantly, executed throug!

the whole country in one day. One hundred and fifty

thoufandof the inhabitants were made flaves, and fold 1

the beft bidder fot the benefit of the republic. All the

cities of Epirus, to the number of 70, were difmantkd,

a: d the chief men of the country carried to Rome, where
th^y were tried, and moll of them condemned to perpetual

imprifonment. After this catallrophe, Epirus never re-

covered its ancient fplendour. Upon the diffolution of

hsean league, it was made part of the province of Ma-
cedon j but when Macedon became a diocefe, Epirus eras

made a province of itlelf, called the province of Old Epi-

rus, to diftinguifh it from New Epirus, another prow
lying to the calt of it. On the divilion of the empire, it

fell to the emperors of the call, and oontinued under them
till the capture of Constantinople by the Latins, when
Michael Angelus, a prince nearly related to the Greek.

emperor, feized on -Etolia and Epirus. He was fucceeded

by his brother Theodorus, who fo far enlarged bib domi-

nions, that, difdaining the title of defpot, he affumed that

of emperor, and was crowned by Demetrius archbifhop c
:'

Bulgaria. Charles, the laft prince of this family, dying

w ithout lawful iifue, bequeathed Epirus and Acarnania to

his natural fons, who were expelled by Amurath II. Great
part of Epirus was afterwards held by the noble family of
the Cailriots, who, though they were mailers of all Alba-
nia, yet ftyled" themfelves princes of Epirus. Upon the

death of the famous George Caftriot, Epirus fell to the
Venetians, who were foon difpoffeffed of it by the Turks,
in whofe hands it ftill continues ; being now known by the

name of Albania, which comprehends the Albania of the

ancients, all Epirus, and that part of Dalmatia which is fub-

jec.1 to the Turks. Plutarch tells us, that the Epirots en-

joyed the beft fort of liberty under their kings; for, as he

fays, a general affembly of the people was annually con-
vened at Paffaron, a city in the province of Moloffis, where
the king bound himfelf by a folemn oath to govern agrees

ably to the laws, and the people to obey and fuppert him
as long as he mould make the laws the rule of his govern-

ment.

EPISARCIDIUM, from £OT and <?%&, fifi, a name
given by many of the old authors to an anafarca.

EPIbCAPHIA, from cm and muwfbi, loot, feafts cele-

brated by the Rhodians.

EPISCENIA, from tm and mmr,, tent, feafts celebrated

by the Lacedaemonians.

EPLSCENIUM, Eroio-xrviov, in Antiquity, a place upon
the top of the theatre, where all the machines for moving
the fcenes were kept. Potter. Archxol. Grace, lib. i.

cap. 8. p. 42.

EPISCEPSIS, Eens'iohl'if, an a£lion brought to prove

the diamartyria, or proteftation, that the perfon deceafed

had left an heir, to be falfe and groundlefs. Potter. Archxol,
Graec. lib. i. cap. 24. i. p. 12S.

EPISCIRA, ErniGTcipa, or Etiscirosis, a feftival ce-

lebrated at Scira in Attica, in honour of Ceres and Profer-

pine. Potter. Archxol. Graec. lib. ii. cap. 20. torn. i.

P- 395-
E1TSCHESES, from heixft or em»X», I rejlrain, in

Medicine, atermufed by Dr. Cullen to denote the fifth

order of his fourth clafs of difeafes, which includes the re-

tention
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tendon of aecuflomcd evacuations, vte. conftipation of the

bowels, fuppreffio* of mine, of t!ie catamenia, &c.

EPISCiilON, from i«r< and nr^m, ifchlum, a name
given bv the aid Greek writers to the pubes.

EPISCOPACY, the quality of epifcopal government,

or that form of church diiciplinc, wherein diocefan bifhops

arc eftablifhed, dillintt from, and fuperior to, prieits or

prefbyters. See Bishop, Episcopal, Episcopalians,
and Hierarchy.

Epifcopacy,and prefhytery, have been alternately cfla-

bliflied and abolifhed in Scotland,

EPISCOPACIDE, from TOia-xowo.-, lifljop, and c<rdo, I
//'.'/, the crime of murdering a bifhop by one of his own
clergy. By the ancient law:; of England, the fame obedi-

ence is due from a clergyman to his bifhop as from a fer-

vaut to his mailer ; and therefore the offences of murder-

ing either are made equal, that is, they are both petty

treafon.

EPISCOPAL, fomcthing that belongs to a bifhop.

The word is formed of the Greek twi&x&aof) overfeer, &e-

rived from :-'i-^:rT «, infpicio, I InfpeB, ox overlook.

Epifcopal government, is the government of a diocefe,

wherein one fingle perfon, legally conlecrated, prefides over

the clergy of a whole diftrict, in quality of head, or fuper-

intendant thereof ; conferring orders, and exercifing a fort

of jurifdiction.

The prefbyteriaKS re]e£t the epifcopal eftablifhment, and

condemn the epifcopal orders as a human institution, the

mere refult of feeular policy, or of pride and ambition.

Among the epifcopal functions, the principal part is that

of holding frequent violations of the diocefe.

, EPISCOPALES Valvule, called alfo, by fome, val-

vules mitrales, two valves in the pulmonary vein, which pre-

vent the reflux of the blood to the heart.

EPISCOPALIA, is fometimes ufed in the fame fenfe

with pontificalia.

Episcopalia, is alfo ufed to denote fynodals, or cuf-

tomary payments, due to the bifhops from the clergy of

their diocelc.

Thefe cuitomary payments have been otherwife called

onus epifcopile ; and were remitted, by fpecial privilege,

to free churches and chapels of the king's foundation which

were exempt from epifcopal jurifdiction.

EPISCOPALIANS, or Episcopists, a name given

to thofe who adhere to the church of England, and parti-

cularly to the ecclefialtical hierarchy, fuch as it was in the

Romifh church before the Reformation ; who affect the dif-

cipline of bifhops, prieits, canons, the office, or liturgy,

&c. and retain the greateft part of the canon law, with the

decretals of the popes, moreclofely than the Catholics them*

felves of feveral countries ; though, as to matters of doc-

trine, or faith, they agree in moil points with the Calvi-

nilts, or Reformed.

In Scotland, the principal difTentcrs are the Epifcopalians

;

lay Epifcopalians enjoy all the Line civil 'privileges with

thofe of the eftablifhed church. They are under no reftric-

tions; tied to no tefts, but are employed in all places of

triifl, upon taking the oaths to the ;
•• raiment. But the

epifcopal minilters are liable to feveral penal law* ; many of

them having been nonjurors.

EPISCOPI Ml-lta. SeeMuLT.t.
EPISCOPISSA, a word ufed by writers of the middle

,, to denote a bifhop's wife.

EPI8COEIUS, Simon, m Biography, a Dutch divine

of the Arminian pcrfuafiun, was bom at Amsterdam in the

year i^K^. Having entered on his academical (tudiej in

ihe univerfity of Leyden in 1O00, and graduated 11. A. in
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1606, lie ptirfued his theological lludies with great aiTidm'ty
j

but on account of the difputes that fubliiled between the
Gomarifts and Armiuians, he found obstacles in the way of
his admiffion to the minifterial office, which the burgomaf-
ters of Amfterdam wilhed him to affume. Difgulled by
this illiberal treatment, he left Leyden in 1609, and re-

moved to the univerfity of Franeker, where he had to con-
tend with limilar difficulties, on account of his attachment
to the Arminian doctrines. Li the year 1710, however,
he was admitted to the profeffion of the miniltry, and ap-
pointed to a church at Blcfwyck, in the neighbourhood of
Rotterdam. In the following year he appeared as one of
the deputies at the conference held at the plague, before
the ftates of the province, between fix anti-remonftrant
and fix remonftrant minifters, where he diltinguifhed him-
felf by his defence of the opinions of his party. In 17 iz
he was chofen profeffor of divinity at Leyden, in the room
of Gomarus, who furrendered that office. In this filia-

tion he cond udted himfelf with Singular prudence, as we'd
as ability, fo that he lived on terms of amity with Polyander,
his colleague, who belonged to the party of Gomarifts.
The controverfy concerning predestination was at this time
the occaiion of great animofity ; and Epifcopius, and his
friends, were objects of enmity and perfecution to the de-
luded populace. Their condition was rendered more pe-
rilous by the partifaus of Maurice, prince of Orange, by
whom they were calumniated, not only as heretics in their
theological fentiments, but as enemies to the proteltant re-
ligion, and to the United Provinces. At length Maurice
and the Gomarifts, of whom he was the head, fucceeded
in obtaining a decree of the States for convening a national
fynod

; but the Arminians remonitrated againfl the meet-
ing of fuch a fynod, becaufe they well know that it would
be compofed of their inveterate enemies, who on this oc-
caiion would appear both as their accufers and their judges.
However, it met at Dort in the year 161S, (See Synod cf
Dort,) and the buiinefs of the feffions was conducted as
Epilcopius and his party apprehended. The rulino- raeir.i

bers were invincible, and required implicit fubmiffion to the:?
decifions. It was in vain that Epifcopius and his brethren
demurred and remonitrated againft their proceedings. Tiiey
were expelled from the fynod, and their caufe was tried
during their abfence. The refult was a fentence, vvliicb.

charged them with peftilential errors, and with being cor-
rupters of the true religion. This fentence was followed
by their excommunication, a deprivation of ' their offices,

ecclefialtical and civil, a prohibition to exercife their mi-
niltry, and befiues fines and imprifonment, ban'fhment
from the territories of the republic. Accordingly Epifco-
pius, as well as feveral of his adherents, retired to Antwerp,
where he drew up various publications in defence of his
oppreSed party, fome of which are, "A Confeffion «f
Faith," exprcficd for the moil part in words and phrafes of
fcripture : a treatife, entitled " Antidotum adverfus Sync,
di Dordracenz Canones," and two letters, addrefied to

!'Hgus, a Jefuit, who v.ifhcd to feduce him into his
church, one on the rule of faith, and the other upon
t!..- worfliip of images. In 1609, Epifcopius witfidi ..

into France, and. endeavoured to io::'',m and comfort
his brethren, as well ... tu djffufe the opinions for which
heh: th by his cop :e and publications;
In

, r the death ol pi
1 icej and the.

fton of prince Frederick Henry, he returned to
hi" n• ii»trj and enjoyed the benefits of tole-
ration and tranquillity. Th pla 1 of his feulcmei.t
was Rotterdam, where 1 his mimlhy for

about 8 years, and compofed feveral pieces of. a theo-

logical
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logical and controverfial nature, which were published

during his life and after his death. The Arminians, having

remained forfeme years unmolefted, cftablifhed a college at

Amflcrdam, of which Epifco;>ius was the firft theological

profeffor, and this appointment occafioned his removal to

Amilerdam in the year 1634. In the honourable and dili-

gent difcharge of the duties of this office, he continued

till his death, which happened in 1643. Epifcopius was a

man of folid and extenfive learning ; a cool and accurate

judgment, a lively genius, and commanding powers of elo-

quence. His controverfial pieces, though occasionally

intermixed with unbecoming ardour and bitternefs, are ge-

nerally diitinguifhed by a fpirit of candour and moderation.

His character was highly exemplary. His fentiments coin-

cided with thofe of Arminius, which he reduced into a

fyftematic form, and recommended by the graces of com-

position. His works, confiding of commentaries, theolo-

gical inftitutions, controverfial treatifes, &c. form two vo-

lumes in folio ; which were edited by Peter Curcellxus,

who has prefixed an account of the author. A larger life

of him was publifhed by Philip a Limborch, the fon of his

brother's daughter, written in the Dutch language, of which

a Latin verfion appeared at Amsterdam in 1701. 8vo.

Bayle. MoSheim. Moreri. Gen. Biog.

EPISCOPUS Puerorum, bifhopoftbe toys, a ludicrous

kind of office, formerly excrcifed in churches, in that

called the feaft of fools, or the feaft of the kalends. See

Boy Bishop.

EPISEMASIA, from twum/MSHw, IJignify,ia Medicine,

is the very time that a difeafe firft feizes a perfon, and is

properly called fignificatio. Blancard.

EPISODE, Ti'aiun&m, from sot, upon, and turoloc,

entry, is commonly conceived to be a Separate incident,

ftory, or aftion, which an historian, or poet, inSerts, and

connefts with his principal aftion ; to furnifh out the work

with a greater diverfity of events ; though, in ftriftnefs, all

the particular incidents whereof the aftion or narration is

compofed, are called epiSodes.

Episode, in Dramatic Poetry, was the fecond part of the

ancient tragedy.

The origin and ufe of epifodes is defcribed by M. Hede-~

lin, and F. BoSTu. Tragedy, in its original, being only a

hymn fung in honour of Bacchus, by feveral perfons, who
made a kind of chorus, or concert of muiic, with dancing,

and the like ; to diverfify the representation a little, and

divert the audience, they determined at length to divide the

Singing of the chorus into feveral parts, and to have Some-

thing rehearfed in the intervals.

At firft, a Single perfon, or aftor, was introduced, then

two, then more j and what the actors thus rehearfed, or

entertained the audience with, being Something foreign, or

additional to, or beiide, the fong of the chorus, and no ne-

ceSfary part thereof, was called sw'iroJiov, epifode.

And hence tragedy came to confilt of four parts, the pro-

logue, epifode, exode, and chorus. The prologue was all

that preceded the firft entrance of the chorus, and concluded

with the firft interlude, or choral ode, between the afts.

The epifode, all that was interpofed between the Singings

of the chorus, and extended in general from the firft to the

laSt of the interludes. The exode, all that was rehearfed

«fter the chorus had done fmging, or comprehended all that

was faid after the l&St interlude. And the chorus, was the

grcx, or company, that fur.g the hymn. See each of thefe

articles.

And *s this recitation of the actors was in feveral parts,

and inferted in Several places, it might either be confidered
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together as a (ingle epifode, confifting of feveral partu j or
each part might be called a diltinft epifode.

Thcle feveral epifodes in the fame tragedy might cither

be taken from fo many different fubjefts, or from the fame
fubjeft divided into a proper number of recitations, or in-

cidents.

To confidcr only the firil occafion, and inftitution of

thefe foreign or additional pieces, it appears no ways
ncceffary, that they Should be taken from one and the

fame fubjeft ; three or four recitations of different ac-

tions, no wife related, or connected to each other, would
eafe the actors, and amufe the people, in the intervals

of the chorus, as well as if they were all lo many parts

of the fame aftion. By degrees, what was at firlt only

an addition to the tragedy, became the principal part

1 hereof. Then the feveral pieces, or epifodes, began to

be confidered as one Single body which was not to have

parts, or members of diiferent nature, and independent of

eacli other.

The bed poets took the thing in this light, and drew

all their epifodes from the fame action ; which practice was

fo fully eilablifned in AriStotle's time, that he lays it down
as a rule. Thofe tragedies wherein this unity and con-

nexion were not obferved, he called epifodic pieces. See

Tracf.dv.
Episode, in Epic Poetry. The term epifode, by being

tranlplanted from the Stage to the epopceia, did not change

its nature. All the difference Ariftotle makes between the

tragic and epic epifodes, is, that the latter are more ample
than the former.

Ariftotle ufes the word in thre? different fenfes : the firft

taken from the enumeration already made of the parts of

the tragedy, viz. prologue, chorus, epifode, and exode;

whence it follows, that in tragedy, every thing is epifode

that is none of the other parts; fo that as, among us, there

are tragedies without either prologue, chorus, or epilogue,

the tragic epifode includes the whole tragedy ; confequently

the epic epifode mutt be the whole poem, in like manner;

all there is to retrench from it being the proposition and in-

vocation, which Stand in lieu of the prologue. In this

fenfe, the epopceia and tragedy have each only one epifode;

and if the parts or accidents be ill connected together, the

poem will be epifodic and defective.

But farther, as all that was fung in the tragedy was called

the chorus, in the fingular number, yet this Angularity did

by no means prevent every part or divifion of the fame

from being called a chorus, without making feveral cho-

ruSfes; fo it was with the epifode; each incident, and part

of the fable and aftion, is not only a part of the epifode,

but it is an epifode itfelf.

The term epifode, therefore, in this fenfe, fignifies every

part of the action expreffed in the plan, or firft draught of

the fable; as the abfence and wanderings of Ulyffes, the

diforders in his family, and his prefence, which retrieved

and fet all to rights again.

Ariftotle furnifhes us with a third kind of epifode ; in

Shewing that what is contained and expreSfed in the firSl

plan of the fable is proper, and that all the reit is epifode.

By proper he means what is abfolutely neceffary ; and by
epifode, what in one fenfe is neceffary, and in another not

;

fo that the poet is at liberty to ufe, or let it alone.

Thus, Homer, having made the firft draught of the

fable of his Odyffey, was not at liberty either to make
Ulyffes abfent from his country, or not. His abfence was

effential; and therefore Ariftotle tanks it among the things

he calls proper. But he does not beftow that appellation

on the adventures of Antiphates, Ciice, the Sirens, Scylla,

Charybdisi
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Charybdis, &c. The poet was at liberty to have left thefe

alone, and to have chofen others in their room ; fo that

they are epifodes diltinct from the firft action, to which

they are not immediately neceflary.

The third fenfc of the word epifode comes to the fecond:

all the difference between them is, that vvliat we call epi-

fod- in the fecond fenfe, is the ground or plan of the epi-

fode in the third ; and that the third adds to the fecond cer-

tain circumftances which are only probable, and not necef-

farv, a; the places, princes, and people, among whom
Ulyffes was ca!t by Neptune.

It mull be added, that in an epifode in the third fenfe,

the incident, or epilode in the firft fenfe, whereon it is

grounded, is to be extended and amplified ; otherwife,

an eflential part of the action and fable does not become

an epilode.

Laftly, it is in this third fenfe that we are to underftand

that precept of Ariftotle, not to make the epilodes till after

the names of the perfons have been chofen. Homer would

not have fpoken of the fleets and (hips as he has done, if,

in lieu of the names of Achilles, Agamemnon, and Iliad,

he had chofen thofe of Adraftus, Capaneus, and Thebaid.

Upon the whole, the term epifode, in the epic poem,

as ufed by the father of the critics, Ariftotle, does not

fignify any foreign or accidental adventure ; but the whole

narration of the poet, or a neceflary and eflential part of

the action and fubject, amplified with probable circum-

ftances.

Thus Ariftotle enjoins that the epifode be not added to

the action, or fetched from elfewhere; but that it be a part

of the action ; and never ufes the word adding, in fpeaking

of epifodes, though it occurred fo naturally to his inter-

preters, that they have generally ufed it in their tranflations

and comments. He docs not fay, that after laying the plan

and choofing the names, the poet is to add the epifodes ;

but ufes the derivative of the word epifode, s'ETwociay, as if

in Engliib we fliould fay epifodify his action.

From what has been faid, we may venture to define epi-

fodes to be neceflary parts of the action, extended and filled

up with probable circumftances. Now an epifode is only

a part of an action, and not a whole action ; and this part

of the action, which is the bafe or ground of the epifode,

muft not, when epifodified, retain any thing of the fim-

plicity which it had when firft expreffed in general, in the

plan of the fable.

The fubject of a poem may be lengthened two ways
;

either by the poet's making ufe of a great many of his epi-

fodes ; or by his amplifying and giving a greater extent to

even' one. By this latter method, chiefly, it is, that the

epic poets lengthen their poems much beyond the dra-

matic. It muft be added, that there are certain parts of an

action, which of themfelves do not naturally prefent or af-

ford more than one epifode ; fuch as the death of Hector,

of Tumus, or the like : whereas there are other parts ot

the fable more copious and fertile, and which oblige the

poet to make diverfe epifodes on each, though laid down
in the firft plan with as much fimplicity as the reft : fuch

are the battles of the Trojans and Grecians, the abfence of

Ulyfles ; the wanderings of ./Eneas, &c. For Ulyffcs's

abfence fo many years from his own country, required his

prefence elfewhere ; and the defign of the fable was to

throw him into fcveral dangers, and different countries.

Now each peril, and each new country, furnifhed an epi-

fode, which the poet might ufe if he pleafed.

The refult of the whole is, that epifodes are not actions,

but parts of actions ; that they are not added to the action

and matter of the poem, but make the action and matter
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them'felvea ; that of courfe they are not to be fetched

from elfewhere, but railed from the ground or bafis of
the action; that they are not united and connected with
the action, but with one another; that all the parts of
an action are not fo many epifodes, but only fuch as are

amplified, and attended with particular circumftances

;

and laftly, that their union with each other is neceflary

in the ground of the epifode, and probable in the cir-

cumftances.

Epifodes, fays Dr. Blair, (Lectures vol. hi.), as the
term is now underftood, are certain actions, or incidents,

introduced into the narration, connected with the principal

action, yet not of fuch importance as to deftro), if they
had been omitted, the main fubject of the poem. Of tins

nature are the intcrriew of Hector with Andromache, in

the Iliad ; the ftory of Cacus, and that of Nifus and
Euryalus in the jEneid; the Adventures of Tancred with
Erminia and Clorinda, in the Jerufalem; and the profpect

of his defcendants exhibited to Adam, in the laft books of
Paradife Loft. Such epifodes as thefe, are not only per-

mitted to the epic poet ; but, provided that thev be pro-
perly executed, are great ornaments to his work. The rules

that ferve to regulate them are fuch as follow : they muft
be naturally introduced, and have a fufficient connection
with the fubject of the poem ; they muft feem to be infe-

rior parts belonging to it, and not mere appendages annexed
to it. In the next place, epifodes ought to prefent to us
objects of a different kind, from thofe which go before, and
thofe which follow, in the courfe of the poem. For epi-

fodes are introduced into an epic compoiition, principally

for the fake of variety. La*Uy, as an epifode is a profeffed

embellifliment, it ought to be particularly elegant and well-

finiihed; and, accordingly, it is, for the moil part, in

pieces of this kind, that poets put forth their ftrencrth.

The epifodes of Taribezus and Ariana, in Glover's Lconi-
das; and of the death of Her.cules, in the Epigoniad, are

the two greateit beauties in thefe poems. With regard to
epifodes in didactic poetry; fee Didactic Poetry.

EPISODIC, in Poetry. A fable is faid to be epifodic,

when it is fwelled with unneceffary incidents ; and its epi-

fodes are not neceffarily, nor properly, connected with each
other.

Ariftotle lays it down, that thofe tragedies are moil de-
fective, whofe epifodes have no connection, or dependence
on each other, which he calls epifodic, q. d. fuperabundant
in epifodes ; becaufe fo many little epifodes can never
compofe one whole one, but neceffarily remain in a vicious
plurality.

If an epifode be ufed, the names and circumftances
whereof are unnecefiary, and whofe ground and fubject
make no part of the action, that is, of the matter of the
poem, fuch an epifode renders the fable epifodic. This ir-

regularity is (Jifcovered, when one may take away a whole
epifode, without fubftituting any thing in its room ; and
yet leave no chafm, or defect, in the poem. The hiftory

of Hypfipule, in Statius's Thebaid, affords an inftance of
thefe faulty epifodes. If the whole ftory of that illuftrious

nurie were retrenched, the fcquel of the principal action
would be the better for it. Nor would any body imagine
he had forgot any thing, or that there was any member of
his action wanting. Boffu, and Arid. Poet. cap. 9.

EPISPASTIC, from '~i and re«B, /draw, in Medi-
cir.i, a term denoting the quality of thofe fubftances,
which, when applied to the (kin, draw the humours to the
part, or excite inflammation and vefication in it. The
word, therefore, is nearly fynanymous with vclicatory, or
bliitcring. See Blister,

EPIS-
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FPISPH.iF.RIA, from (w; and <r|*if», a fphert, in

Anatomy, are windings and turnings in the outer fubftancc

of the brain, tliat the fanguiferous vefibls may pafs more
fecurely.

EPIST-ffiBE, in Botany, a name given to the cufcuta

or dodder, found growing on the plant itxbe of the ancient

Greek;. See Etiph^os.
EPISTAPHVLINUS, in Anatomy, a name under

which the azygos uvula; mufcle has been defcribed. It will

be found, in different writers, under the names of ftaphy-

linus, columella mufculus teres, mufculus uvulae, or mufcle

de la luette. It is defcribed in the :>rticle Declutition.
EP1 STATES, ETj»r^T£ :

-, derived from im, over, and

irtyi') IJland, in Antiquity, a perfon who has the command
and direction of an affair, or of a people.

The term is of considerable ufe, in fpeaking of the go-

eminent of Athens, wheie the epiftates was the fenator

in command for that day, or whole turn it was to prcfide

that day. The conftitution was this: the ten tribes of

Athens formed by Cliilhenes, elected every year by lot,

each of them, fifty fenators, which made a fenate of five

hundred. Every tribe had the precedence in its turn, and

furrendered it again fucceffively to another. The finy

fenators in office were called prytanes ; the particular place

where they afTembled, prytaneum , and the term, or dura-

tion of their office, viz. thirty-five days, prytanea. During
thefe thirty-five days, ten of the fifty prytanes prcfided

weekly, under the name of proedri ; and of thefe proedri

there was one to preiide each day of the week, under the

title of epiflates.

No perfon was allowed to hold his office more than once

in his whole life, left he fhould acquire too much the tafte

of dominion : the fenators of all the other tribes ftill voted,

according to the order the lot had given them ; but the

prytanes laid the bulinefs before them, and the epiftates

took their votes and opinions.

It l-.v.iit be added, that of the ten proedri, of each week,

there weie but feven that would preside each his day in

the quality of epiftates ; the ten proedri elefted the feven

prytanes.

EPISTA'XIS, from mvbfr, infiillo, in Surgery, he-

morrhage from the nofe.

When bleeding from the nofe takes place in fuch a degree

as to be dangerous, or likely to bring on exceffive debility,

the further effufion of blood may be ftopped in the following

manner. Roll a confiderable piece of lint round the end of

a probe ; wet it completely through with a ftrong folution

of the zincum vitriolatnm ; introduce it into the noftril, and

prefs it as ilrongly as pofilble againft the part whence the

blood iiTues. As foon as the blood ceaies to flow, we
may conclude that the preiTure acts on the bleeding point.

This plan generally fucceeds.

When the blood, however, flows from fome point which

lies very deeply in the noftril, it might be found impracti-

cable to make preiTure exactly on the bleeding vefiels. At
all events, we may then pafs a piece of catgut through the

noftril, and bring it out of the mouth, from the fauces, by

means of a pair of common forceps. A tent of lint may
next be fattened to the ligature, and drawn backward

through the mouth into the nofe, fo as completely to flop

up the pofterior opening of [he noftril. The front aperture

may be eafily filled with a proper doflil of lint. In this

manner, it is clear that no further hemorrhage can happen,

ao the blood cannot poflibly find its way outward.

EPISTEMONARCH, derived from sTtfiym, In.-ai-

, and 2
f/
v.r, command, a dignitary, in the Ancient Greek

Church, appointed to watch over the a&iois of the chuxch,

and to irifpect or fuperintend every thing relating ta

faith, in quality of a cenfor. His office ar.twucd pretty

diuch to that of magifler facri pr.lalii at Home.
EPISTHOTONOS, from «r»0», forwards, and

to extend, in Surgery, a fpecics of tetanus, in which
bodv is bent forwards. See Tetanus.
EPISTITES, from mrii/ii, / keep off, \n Natural Hif-

tory, the name of a ftone, defcribed by the writers of I

middle ages, as being of a beautiful red, and filining

elegantly. It was renowned for its many magical Virtues,

according to the idle tradition of thefe times ; they laid it

drove away all noxious animals, and kept off dorms from the

place where any one was who had it about him.

EPISTLE, a letter miffive.

The word is formed of nmnXXi, / fend.

The term epiftle is now fcarcely ufed, but for letters

wrote in vcrfe, and letters dedicatoiy.

In fpesking of letters written by moderns, or rather in

the modern languages, we never ufe the word epiftle.

Thus, we fay, the letters, nut epiitles of the cardinal

D'Olfat, of Voiture. of Balzac, of Howel, of Pope, &c.

:

but thofe wrote by the ancients, or rather in the ancient lan-

guage, we call epiftles ; as the epiftles, not letters in Ci-
cero, Pliny, Seneca. The epiftles of St. Paul, St. Peter,

St. John, Sec. to the Romans, Corinthians, Sic.

A Table of St. Paul's Epiftles, in the order of time,

with the places where, and the times when they were
written.

Epiftles.

i Theffalonians"

2 Theffalonians

Places.

Corinth

A.D.

5=

f Corinth, or TNear the end of C2
Galatians ir--r -{.uu c

l_or the beginning ot 53
The beginning of 56

f
^

-j Before the end of 56

About October 57
About February

About April 61
About May Ci
Before the end of 6z
Before the end of 6z
Before the end of 62
In the fpriug of Gt,

£ Ephefus
I Corinthians Epl-.eius

1 Timothy Macedonia

mv ("Macedonia, or
Titus <

I near it

2 Corinthians Macedania
Romans Corinth

Ephefians Rome
2 Timothy Rome
Philippians Rome
Coloflians Rome
Philemon Rome
Hebrews Rome, or Italy

A Table of the Seven Catholic Epiftles, fo called becaufe
they were written to Chriftians in general, and the Re-
velation, with the places where, and the times when they
were written.

Epiftles. Places. A.D.
The Epiftle of St. James Judea 61 or beginning of 63
The 2 Epiftles of St. Peter Rome 64
St. John's lit Epiftle Ephefus About 80
His 2d and 3d Epiftles Ephefus Between So and 90
The Epiftle of Su Jude Unknown 60 or 65
The Revelation of St. fPatrnos, or.1

John j Ephefus ]" 95 or 36

See Lardner's Credibility of the Golpel Hiftory, vol. xvi.

and vol. xvii.

Learned writers are not abfolutely agreed as to the dates
of thefe feveral epiftles, nor the places whence they were
written. It would lead us too far to examine and produce
the various.authorities and arguments that have been ufed
for fettling thefe particulars : we mail only mention that

Dr. Doddridge dates the lit Epiltle to the Corinthians

4 about
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a', >>ut the year 57 j and the 21I Epiftle in 58 j thofe to the

Ephefiana, Phifippians, L'olollians, ami Philemon, in 63)
the ill to Timothy, in c8 or 65; the 2 J to Timothy, in

66 or 6; ; the Epiftle to Titus, between St. Paul's full and

fecond imprifonment at Rome ; the Epiftle of St. James,

in f)0 or 61 ; the ill of Peter in 61 ; the 2d, in 67 ; that

of St. Jude, fome time after the 2d of Peter, according to

Dr. Mills, in the year 90. As to the general defign of

thefe feveral epiftles, it is obferved by Dr. Doddridge, who
is defervedly efteemed an excellent and ufeful expofitor, that

the Epiftle to the Romans is intended to fix in the minds of

the Chnllians, to whom it is addrefled, a jiifl fonfe of the

excellency of the gofpel, and to engage them to aft in a

manner agreeable to their profefiion of it : the Epiftles to the

Corinthians are defigned to refolve fome important queries

propofed by them, and to correct the various criminal ir-

regularities and diforders, oi wiiich they were guilty : the

principal defign of the Epiftle to the Galatians was to affert

and vindicate the ape authority and doctrine, and to

confirm the churches of Galatia in the faith of Chrift, efpe-

cially wih refpect to the important point of juftilication ; to

expofe the errors that were introduced among them, and to

revive chofe principles of Chriftianity which he had already

taught them. In the Epiftle to the Ephefians, that apoftle

endeavours to eilabhfh them in the faith ; and to this end to

give them more exalted views of the divine love and the

excellence of Chrift ; to (hew them that they were now,
though Gentiles, made partakers of equal privileges with

the Jews ; to encourage them, by his own example and con-

cern for their welfare ; and to engage them to the practice

of duties becoming their Chriftian character. The Epillle to

the Philippians is defigned to comfort them under the con-

cern they felt on his account ; to check a party-fpirit that

had broke out among them, and to promote union and af-

fection ; to guard them againft the fedudtion of judaizing

teachers ; to iupport them under their trials, and to infpire

them with an ambition of excelling in ornamental and diflin-

guifhed attainments. The Epiftle to the Coloffians is de-

figned to excite them to a temper and conduct worthy of

their facred character, and to fecure them from the influ-

ence of thofe Pagan fophifts or Jewifh bigots, who en-

deavoured to feduce them from the purity of the Chriftian

faith. The two Epiftles to the Theffalonians are intended

to confirm them in their adherence to the Chriftian faith,

and to engage them, from the fufferings they had already

endured, and the extraordinary character they had hitherto

maintained, to make great advances, and to excel ft III more
in religion and virtue ; and alio to rectify fome erroneous

apprthenfions they entertained about the coming of Chrift,

and to direct them in the proper exercife of Chriftian dif-

cipline The firft Epiille of Timothy was partly intended

to direct him in managing the affairs of the church, and

oofing proper perfous for the various offices it required
;

and partly to caution him againft the influence of judaizing

teachers, to urge him to pay a conftant regard to the in-

terelts of practical religion, and to animate him to diligence,

fidelity, and zeal. The fecond epiftle prepares Timothy

for the fufferings that awaited him, forewarns him of the

apoflacy that was beginning to appear in the church, and

animates him to the perfevering difcharge of every part of

the minillerial office. The Epiftle to Titus contains a

variety of prudent inflructions and cautions. The defign

of the Epiftle to the Hebrews was to confirm the .Jewifh

Chriftians in the faith and practice of the gofpel, which

they might be in danger of deferring through the infinuation

or ill-treatment of their perfecutors. St. James, in his

•rpifllc, aims to correct thefe errors both in doctrine and
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practice into which the Jewift Chriftians had fallen, wlii.h
might otherwife have produced fetal confcquences ; and
then to eilablifh the Faith, and animate tie hope of lincere
believers under their prefent and approaching fufferings.
The Epiftles of St. Peter are defigned to induce the Chrif-
tian converts in various parts of the woild to maintain a,

conduct inoffenfive and amiable ; to fupport them under
their trials, and to encourage their conftancy, notwithfland-
ing the artifices of falfe teachers, and the persecution of
their moll inveterate enemies. The leading defign of St.
John in his firft epiftle, is to evince the vanity of faith
feparate from morality; to infpire the minds ofChriftiana
with mutual charity, and to guard them againft the fnares
and efforts of Antichrift, and of all who were endued with
his fpirit. The Epiftle of Jude defcribes the characters of
the falle teachers, reprefents the divine judgments which
fuch perfons had reafon to expect, and thus cautions Chrif-
tians againft being perverted by them. See Doddridge's
Fam. Expoiitor, vol. iv. v. and vi, in the general introduc-
tion prefixed to each epiftle. See alfo an account of the
writers of thefe epiftles, and of the churches to which they
were addrefled.

Epistle, Poetical, a fpecies of didactic poetry, the fnb-
jects of which are the manners and characters that occur in

ordinary life, and that require to be treated with fomewhat
of the cafe and freedom of converfation. When thefe
epiftles are employed on moral and critical fubjects, they
feldom rife into a higher ftrain of poetry ihxafafires; which
fee. Many other fubjetts may be difc tiffed in the form of
an epiftle ; fuch as love poetry, or elegiac ; fpecimens of
which occur in Ovid's " Epiftols Heroidum," and his
" Epiftola? dc Ponto." As thefe works are defigned to be
merely fentimental, and their merit confifts in being proper
expreflions of the paflion or fentiment which forms the
fubject, they may affumc any tone of poetry that is fuited
to it. But didactic epiftles feldom admit of much elevation.

The poet, commonly reftrictiug himfelf to obfervations on
authors, or on life and characters! and not intending to
compofe a formal treatife, or to confine himfelf ftrictly tt»

regular method, gives fcope to his genius on fome particular
theme, which, at the time, has prompted him to write.
Much of the grace of this kind of writing confifts in a fpirited
concifenefs, which gives to fuch competition an edo-e and
livelinefs, that ftrike the fancy and keep attention awake.
Much of their merit depends alfo on jull and happy repre-
fentations of characters. Unfupported by thofe high beau-
ties of defcriptive and poetical language, which adorn other
compofitions, the reader expects them to entertain him with
lively paintings of men and manners ; and therefore in thefe
a eertain fprightlinefs and turn of wit find their proper place,
and contribute to the beauty and effect. Of this kind of
poetry Mr. Pope's ethical epiftles furaifli an almoft perfect
model. In thefe his wit difcovers itfelf to fuch a degree as
to give a proper feafoning to grave reflections. His paint-
ings of characters are natural and lively ; and, ne»/er was any
writer fo happy in that concife fpirited ftyle, which gives
animation to fatires and epiftles. His rhyme likewife adds
to the ftyle an elevation which otherwife it could not have
poflellerl, while at the fame time he manages it fo artfully,
that it never appears in the lead to incumber him, but, on
the contrary, ferves to increafe the Iivc!ii;/-fs of his manner.
In this fpecies of writing, cafe and elegance are the diflin-

guifhing characters ; nothing, therefore, fliould be forced
or unnatural, laboured or "affected, but every pan of the
compolition fhould mauifeft an cai), polite, and uncon-

-I freedom.

EPJSTOLARES, among the Romans, uoder-fecreta.

V v
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res to the " magifter ferinii epiftolarum," or fccrctary who
wrote the emperor's letere. They were thirty- four in num.

ber. See Magister.
EPISTOLARY, a term ufed in the phrafe epiftolary

ftyle. As the matter of an epiille is the fame with that of

conversation, it fliould not differ in the manner of expreffion ;

and, therefore, all pomp and Ihidy of language are not only

needlcfs but very improper : the nioft plain and eafy way of

convcynig our thoughts muff certainly be belt, as being mod
natural. Purity in the choice of words, and juftuefsof con-

Itrudtion, joined with perfpicuity, are the chief properties

of this ftyle : to which purpofe Cicero obferves, " that in

writing letters we make ufe of common words and exprd-

tions." (Ad Fam. lib. ix. cap. 21.) And Seneca fays,

" I would have my letters be like my difcourfes, when we

cither fit or walk together, unftudied and eafy." (Ep. 75.

ad Lucill.

)

The fuft and fundamental requifite in epiftolary writing

is to be natural and fimple, for a itiff and laboured

manner is as bad in a letter as in converfation. This does

notbaniflifprightiinefs and wit. Thefe are graceful in letters

as well as in converfation ; when they flow eafily, and with-

out being ftudied ; when employed fo as to feafon, and n®t

to clog. Ajperfon, who either in converfation or in letters

affe&s to fhine and fparkle always, will not pleafe long.

The ftyle of letters fliould be neat and correct, but not too

highly polifhed. Nicety about words betrays ftudy ; and

on this account mufieal periods, and appearances of number

and harmony in arrangement, fliould be carefully avoided in

letters. Thofe that are written with the greateft facility

are commonly the beft. Neverthelefs, it fliould be remem-

bered, that the eafe and fimplieity of epiftolary writing are

not to be underftood as importing entire carelefsnefs. In

writing to the moil intimate friend, a certain degree of at-

tention, both to the fubjeft and the ftyle, is requifite and

becoming. The lirft requifite both in converfation and

correfpondence, is to regard all the proper decorums, which

our own character, and that of others demand. An im-

prudent expreffion in converfation may be forgotten and pafs

away ; but with the pen in hand, we fliould remember the

well-known adage, " Litera fcripta manet."

As the fubjefts of epiftles are various, tliey will neceflarily

acquire fome variety in the manner of expreffion. If the

fubjeft be weighty and momentous, the language fliould be

ftrong and folemn ; in things of a lower nature, more free

and eafy ; and upon lighter matters, jocofe and pleafant.

In exhortations, it ought to be lively and vigorous ; in con-

folations, kind and companionate; and in adviling, grave and

ferious. In narratives, it fliould be clear and diitinct ; in

requefts, modeft ; in commendations, friendly, without adu-

lation ; in profperity, chearful ; and mournful, in adverlity.

In a word, the ftyle ought to be accommodated to the par-

ticular nature of the fubjedt about which it is converfant.

Although there fliould be nothing very confiderable in

the fubjeft ; yet if the fpirit and turn of the correfpondence

be agreeable, if the letters be written in a fprightly manner,

and with native grace and eafe, they may ftill be entertain-

ing, more efpecially if there be any thing to intereft us in

the characters of thofe who write them. As letters from

one friend to another make the neareft approach to conver-

fation, we may expeft to fee more of character difplayed in

thefe than in other productions, which are ftudied for pub-

lic view. We are pleafed with beholding a writer fo fi-

tuated as to allow him to be at his eafe, and to give occa-

sional vent to the overflowings of his heart. Betides, the

different character of the perfon, to whom the letter is

written, requires a like difference in the modes of expref-

fion. Superiors fliould be addrefled with refpefl j infe-

riors, with courtefy ; and equals, with civility. Old men
and young, the grave and facetious, courtiers and philofo-

phtrs, friends and ftrangers, require fonic variety in the

mode of addrefs. The epiftles of Cicero, the ftyle of which
is plain and fimple, and yet pleafant and engaging, fnrniih.

a proper model in this refpect. They are the mod valua.

ble collection of letters in any language, as they are letters

of real bufinefs, written to the greateft men of the

compofed with purity and elegance, but without the I

affectation ; and, what adds greatly to their merit, written

without any intention of bung publiflied to the world,

Pliny's letters are elegant and polite ; and exhibit a very

pleating and amiable view of the author; but, aceordng to

the vulgar phrafe, they fmell too much of the lamp. They
are too elegant and fine : and the author feems to be cafti:ig

an eye towards the public, when he is appearing to v

only to his friends. His ftyle abounds fo much with turns

and quibbles upon the found of words, as to render it more
ftiff and affected than agrees with converiation, or than a

man of fenfe would choofe to ufe in difcourfe, if it were in

his power. This, indeed, was owing to the age in which
he lived, at which time the Roman eloquence was funk into

puns, and an affeftation of wit ; for Pliny was otherwife a
man of fine fenfe and great learning. We need not here re-

commend Melmoth's trunflatiun of the letters of Cicero and

Pliny. The Uioft diftiiiguiflied collection of letters in the

Eng'ifh language is that of Mr. Pope, Dean Swift, and
their friends ; publifhed partly in Mr. Pope's works, and
partly in thofe of Dean Swift. Many letters in this collec-

tion are written with eafe and a beautiful fimplieity. T4iofe

of Dr. Arbuthnot deferve this commendation. Dean
Swift's are unaffected. Several of lord Bolingbroke's and

of bifhop Atterbury's letters are mafterly. Mr. Pope's

are too artificial. Among the French in the laft age, Bal-

zac and Voiture wee the two molt celebrated epiftolary

writers. Balzac's periods are fwelliug, and his ftyle pom-
pous; fo that his reputation foon declined. Voiture con-

tinued for a long time a favourite author. His composition

is extremely fparkling ; he manifeils much wit, and trifles

agreeably. His only fault is, that he is too open and pro-

feffed a wit, to be thoroughly agreeable as a letter-writer.

The letters of Madam de Sevigne are now efteemed the

molt accompliihed model of a familiar correfpondence.

Trifling as are their lubjects, and overloaded as they are

with compliments, they (hew fuch perpetual fprightlinefs,

they contain iuch eafy and varied narration, and fo many
ftrokes of the mod lively and beautiful painting, perfectly

free from any affectation, that they are juftly entitled to

high praife. The letters of lady Mary Wortley Montague
poffefs much of the French eaie and vivacity, and retain

more the charafter of agreeable epiftolary ftyle, than per-

haps any letters which have appeared in the Engliih lan-

guage. Ward's Orat. vol. ii. p. 213, &c. Blair's Left.

vol. iii. Led. 37. See Style.

Epistolary is fometimes alfo applied to authors who
have wrote epiftles or letters. The principal epiftokry

authors are Sidonius Apollinaris, Tully, the younger Pliny,

Seneca the philofopher, Petrarch, Politian, Bufbequius,

Erafmus, Lipfius, Muretus, Afcham, Milton, Petau, Launci,

Sarau, Balzac, Voiture, fir W. Temple, Lyttelton, &c.

&c. See the preceding Anicle.

EPISTOMIA, in Anatomy, are the utmoft gapings and

meetings of veffels.

EPISTOMIUM, E'rir^/'i", from c*», upon, and rap«,

mouth, in #y<//Ww,r, a plug or inftrurnent, by the application

whereof
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whereof the orifice of a veffel may be opened and flmt again

at pleafure.

EP1STROPHE, Emrpiityi, in Rhetoric, a figure wherein

that which is luppofed of one thing is ftrongly affirmed!

of another, and the repetition of the faine word occurs at

the end ot each member or fentence.

" Since concord was loft, friendship was loft, fidelity wa
loft, liberty was loll, all was loft." Alift, ad Herenn. lib. iv.

cap. 13. See alio 2 Cor. xi. 22.

EPISTROPHEUS, in Anatomy, from etw, upon, and

r r
;?i> I turn, a name given to the fecond vertebra of the

neck, round a particular procefs of which the iirft vertebra

turns. See SriNE.
EPISTYLE, ¥.~tTv?Mt, from ;t», upon, and -.'

;, colun .,

in the Ana. ut Architecture, a term uled by the Greeks for

what we call architrave, viz. a maffive ftone, or a piece of

wood, laid immediately over the capital of a column.

The cpiflyle is the firft or lowed member of the entabla-

ture.

EPITAPH, EOTTxJiov,from ;—i, upon, and Tc.^o.:,Jipn!chrc;

a monumental infeription, in honour or memory of a perlon

defunft ; or an infeription engraven or cut on a tomb, to

mark the time of a perfon's deceafe, his name, family, and
ulually fome eloge of his virtues or good qualities.

At Sparta, epitaphs were only allowed to people who
died in battle. Boxhornius has made a collection of epitaphs,

not very ample, but exceedinglv well chol'en. F. Labbe
has likewife given a collection of the like kind m French,
intitled, " Trefor des Epitaphes." Camden, Weaver, and
Toldervy, have done fomething in the lame way with our
Englifh epitaphs.

In epitaphs, the dead perfon is fometimes introduced by
way of profopopeeia, fpeaking to the living ; of which we
have a fine inftance, worthy the Auguftan age, wherein the

dead wile thus befpeaks her furviving hafband.

" Immatura peri : fed tu, felicior, annos

Vive tuos, conjux optime, vive meos."

The French have a proverb, " Menteur comme tine

epitaphe ; He lies like an epitaph ;" an al'ufion to the

eloges ordinarily contained therein, which are not always

ovir-juft.

Epitaph, is alfo applied to certain eloges, either in

profe or in verfe, compofed without any intent to be en-

graven on tombs.

The elegance of an epitaph confifts in a nervous and ex-

preilive brevity, and it is fometimes clofed with an epi-

grammatic point. It is obferved by Dr. Johnfon, in his

life of Pope, that the difficulty of writing an epitaph con-

fifts, in giving a particular and appropriate praile. This,

he fays, is not always to be performed, whatever be the di-

ligence or ability of the writer ; for the greater part of

mankind have no character at all, or little that diftinguifhes

them from others equally good or bad ; and, therefore, no-

thing can be faid of them, which may not with equal pro-

ty be applied to a thoufand more.

In the Anthologies, or collections of epigrams, we have

abundance of epitaphs, fome of thtm ludicrous and fa-

tirical, others grave. For a fpecimen, we fhall here add a

very beautiful one, compofed by Mr. Cowley, on himfelf,

to be put in a little country-houfe, whither he retreated

from the court and town to fpend his laft days.

" Hie, O viator, fub lare parvulo,

Couletua hie eft conditun, hie jacet

l)efun6tus humani laboris

fiorte, fupervacuaque vita
j

Non indecora paupcrie nitens,

Ft non inerti nobilis otio,

Vanoque dileftia popello,

L livitiis, animolus hoftis.

Poffis ut ilium dicere mortuum,
En terra jam nunc quantula fufficit

Exempta fit curis, viator,

Terra lit ilia levis, precare.

fparge fiores, fparge breves rofas

;

Nam vita gaudet mortua floribus
;

Her'oilque odoratis euro;.

a

Vatis adhuc cinerem calentem."

The following epitaphs, berides many others, are worth
recording. That of Alexander :

" Sufficit huic tumulus, cui non fuffiGeret orbis."

That of Newton ;

" Ifaacum Nevvtoa

Quern immortalem
Teftantur Tempus, Natura, Cerium,

Mortalem hoc marmor
Fatetur."

That of Dryden :

" Dryden."

Similar to which is that which the Italians have annexed
to the tomb of Taffo :

" Les os du Taffe."

The following epitaph on the filter of fir Philip Sidney,
the countefs of Pembroke, and faid to be written by .the

famous Ben Jonfon, is diftinguiihed by its admirable con-
clufion

;

" Underneath this noble marble hearfe

Lies the fubjedt. of all vc-rfe,

Sidney's filter, Pembroke's mother:
Death, ere thou haft kill'd another

Fair, and learn'd, and good as fhe,

Time fhall throw a dart at thee."

The following alfo by the fame author is well known?
and has been much admired:

" Underneath this ftone doth lie

As much virtue as could die ;

Which, when alive, did vigour give

To as much beauty as could live."

Another epitaph, by Dr. Samuel Johnfon, on a celebrated

mufician, deferves to be recorded, as it is equalled by few,
and furpaffed by none.

" Philips ! whofe touch harmonious could remove
The pangs of guilty pow'r and haplefs love,

Reft here, diftreft by poverty no more ;

Find here that calm thou gav'ft fo oft before
j

Sleep undillurb'd within this peaceful fhrinc,

Till angels wake thee with a note like thine."

The following epitaphs are fpecimen* of the fatirica! er

ludicrous kind

:

Prior on himfelf, ridiculing the folly of thofe who valwe

themfelves on their pedigree.

*• Nobles and heralds, by your leave,

Here lie tin* hone3 of Matthew Prior}

The fon of Adam and of Eve ;

Let Beuibon 01 Naflau go higher."

Yyz On
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On a Mifer,

•> Reader, Beware of immod'rate love of prlt ;

Here lies the worft of thieves, who robb'd himfeiV

A ftrailar, epitaph by Dr. Swift.

• i JV- . verdant hillock lies

Damer, the wealthy and the wife.

}! ( hei i

'

t '•'••y ''c(,->

carcafe in a chcil

;

The vc - cli .. : : which, they f.iy.

His other i If, his money, I •

And if his hi ir cont

To • lind,

I dare belie* that four in li

Will think his bettet hi

We (hall here fun-join the epitaph < E the ingenious and

laborious author of the Cyclopaedia, from his tomb in the

cloiilers of Weftminfter Abbey* on the north fide, written

by himfelf:

" Mulris pervulgatus,

Paucis notus;

Qui vitam inter lucem et umbram,

Nee eruditus, nee idiota,

Uteris deditus tranfegit ; fet ut homo

Qui humana nihil a fe -alienum putat,

Vita fimul et laboribus fundus,

Hie requiefcere voluit

Ephraim Chambers,
R. S.S..

Obiit 15 Maij, 1740."

Jb Englifli thus ;

" Heard of by many,

Known to few ;

Who led a life between fame and obfeurity ;

Neither abounding, nor deficient in learning ;

Devoted to ftudy ; but as a man

Who thinks himfelf bound to all offices of humanity ;

Having finished his life and labour together,

Here defires to reft.

Ephraim. Chambers."

We fhall elofe this article with fome pertinent remarks

•n epitaphs, by an anonymous writer in the " Olla Podrida."

The perufal of epitaphs is not to be confidered as a light

and frivolous amufement. If fuch only be the object of at-

tention, as -have been noticed with our applaufe, it is un-

queftionably an introduction to pleafing knowledge, and

an incentive to moral improvement. What biography is

to hiltory, an epitaph is to biography. It is a fketch which

marks the great outlines of character, and excites cuyiofity

to view the portraits as painted in the pages of hiftory.

It is likewife an epitome of a fermon, which teaches the

moil ufeful truths- in the moil comprehenfive form. Mo-
numental inscriptions remind .us, that time is on the vying,

that every rank and age mutt fall a prey to his depredations

;

that thq moments of life are top precious to be fquandered

away on trifles ; that religion is the only fupport againft

the 'horrors of death, and the only guide to the joys of

eternity.

EPITASIS, formed of anxtau, intsndo, I heighten, in

the Ancient Poetry, denoted the fecond part or divilion ef

a dramatic poem, wherein the plot or action propofed and

entered upon in the fvrft part or protafis was carried on,

heightened, warmed, and worked up, till it arrives at its

flate ct height called the cataftafis,

E P I

'

afide in the modern diamaj in lieu
wheri of our plays 2:v divided into act?. See Act.

fie might ordinarily take up about our fecond.

or i : - .

Epitasis, in Mediant, denotes the increafe or growth
and heightening of a difeafe ; or the beginning of a pa-
roxyfm, particularly in a fever.

Ml 1 IALAMIUM, .-, formed of -Ti, and
, in Poetry, a nuptial-fong, or a corn-

on, ufually in vcrfe, on occalion of a marriage between
perfons of eminence.

The topics it chiefly infills on are the praifes of matrimony,
and uf the married couple, with the pomp and order of the

tu.iniage folemnity; it concludes with prayers to the gods
for their profperity, their happy offspring, &c. This kind
of poetry is very ancient : the 44th Pfalm, and the book of
Canticles have been confidered a- fpecimer.s of the cpithala-

mium. Stefichorus, who ftourifhed in the forty-fecond

Olympiad, has been ufually eileenitd the inventor of th«

epithalarnium among the Greeks, though it is known
that Ilefiod compofed the epithalarnium of Thetis and
Peleus, a work now loll ; but a fragment of which is pre-

ferved by an ancient fcholiaft. Catullus exceeded all ar-

tiquity in his epithalarnium;, and the cavalier Marino all

the moderns.

Among the Greeks, the epithalarnium was fung by young
men and maids at the door of the bed-chamber of the

married pair in the evening and morning. The former fort

were called srr.^x} auu UM^irtfiiia, and the latter lyifuxa..

EPITHEM, Epithema, from m, upon, and nftyx^
pono, I put, in Pharmacy, a kind of fomentation or remedy,
of a fpirituous or aromatic kind, applied externally to the

regions of the heart, liver, &c. to ftrengthen and comfort

the fame, or to correct fome intemperature thereof.

There are principally three kinds of thefe external app'i-*

cations, the liquid, the folid, and the foft or poultice kind..

See Cataplasm and Fomentation-.
Epitkem, Volatile, epithema volatile, a form of mc»

dicine prefcribed in the late London Pharmacopoeia, and
ordered to be made of equal weights of common turpen.

tine and fpirit of fal _armoniac. The turpentine is to be
kept continually ftirring in a mortar, and the fpirit gra-

dually dropt in till the whole is reduced to a white mafs.

The fpirit offal armoniac ufed in this mixture muft not-

be that made in the common way, with the addition cf-

quick-lime, but with the alkali fait. Pembeiton's Lond.

D ifP- P- 377-
EPITHE'SIS, from t~t and n9iyu, to lay upon, an old-

term in Surgery, the meaning of which was the ftraight-

ening of deformed limbs by mechanical contrivances.

EPITHET, E~iSi7'/», a noun adjeftive, exprefitng fox.e.

quality of a fubftantive to which it is joined.

The word is formed of i-t, upon, and 9anjj pojitio, puttings

As a fruitful vine, a ftately pile, an echoing vault, &c.
Epithets are of great ufe and conveniency among poets

and orators, who fupply in epithets what they want in

other requiiites. Card. Perron even blames Homer on the-

head of epithets, obferving, that he frequently hooks in.

epithets without any fenfe or fignificancy at all, to help out

his meafures ; and that he equips even' hero with an epithet,

not according to the exigence of the cafe, but the meafure

of the verfe.

Epithet, is alfo ufed for a furname, or a perfoa's fecond
'

appellation.

Epithets were anciently bellowed very frankly, either on
account of excellencies or defects of the body or mind ;

kings themfelves were not exempted from t,hem. Hence
thof<5
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thofe epithets fo frequent in hirtory, as EdwarJ Longf-

fhanks, Richard Creui de Leon, Edimi.id lron-fidc, Richard

Ciook-back, John Lack-land, &c.

Nor have the French uled their kings any better ; wit-

refs their Charles the Simple, Louis the Lazy, faineant

(Ludovicus nihil faciens) 1'epin the Short, Louis the

Stammerer, le begue.

EPITHRICADIA, in Antiquity, a fcftival in honour

of Apollo.

EPITHYME. See Dodder, and Eimtheos.
EPITOME, an abridgment, or a reduction of the princi-

pal matters of a larger book into a little compafs. See

Abridgment.
The word is Greek, nplopi, formed of esCu^uut, refecare,

to retrench, abridge, or cut off.

The epitome of Baronius';; Annals is done by De Sponde
(Spondanus). Bernier has given an epitome of the philo-

ibphy of Gaifendus.

It is a popular objection againft the epitomizing of au-

thors, that it frequently occalions the lofs of the originals.

Thus the lofs of the hiftorian Tragus Pompeius is attributed

to his epitomizer Juftin, and the lofs of a great part of

Livy to Luc. Floras. See Livy.
"Epitomes," fays the learned Bacon, "are the moths

and corruptions of hiitory, that have fretted and corroded

the found bodies of many excellent hiftories, and wrought
them into bafe and unprofitable dregs."

EPITRITES, from rm, and Tfilo;, third, in ProJbJy, a

foot confiding of four fyllables, three long, and one fhort.

Grammarians reckon four fpecies of epitrites ; the firlt,

confiding of an iambus and fpondee, as falutantes ; the fe-

cond, of a trochee and fpondee, as concitati ; the third,

Qf a fpondee and an iambus, as communicans ; and the

fourth, of a fpondee and trochee, as Tncantare.

Epitrites, among the Greek Muficlar.s, denoted a ra-

tio, called alfo the fefquitertial ratio, the fame with that of

three to four. See Fourth.
EPITROCHASMUS, in Rhetoric, a figure wherein

we flightly pafs over feveral things of great moment, by
only mentioning them in general. Such is the faying of

Caelar, Veal, vidi, vici.

EPITROPE. See Concession. This is one of the

figures of fentences, which grants one thing to obtain ano-

ther more advantageous. It is either real or feigned ; and

either the whole of a thing, or only a part is granted.

Nothing more confounds an adverfary, than to grant him
his whole argument, and at the fame time either to fhew

that it is nothing to the purpofe, or to offer fomething elfe,

which may invalidate it. Of the ufe of this figure we have

examples in Cicero's defence of Ligarius, who was accufed

by Tubero for having joined with Pompey in the civil war
between him and Caelar, (cap. I.) ; and in the affair of

Rofcius, where the proof depended upon circumftances ;

and when Cicero, who defended him, inquires what reaion

could be alledged for his committing fo black a crime, as

to kill his father, (cap. 27.) Cicero has alfo given us an ex-

ample of a feigned or ironical concefiion in his defence

of Flaccus (cap. 38.); when interceding for him on ac-

count of his former good ferviccs, in the time of Catiline's

confpiracy, he fays in the way of irony, if fuch things are

to be overlooked, "let us.appeafe the ghofts of Lentulus

and Cethegus ; let us recall thofe who are in exile, and let

ue be punifhed for our too great affe&ion and love for our

country." To thefe feigned conceffions we may refer fuch

modes of reafoning, by which the orator both judifics a

charge brought againft him, upon the fuppofition of its

feeing :r'.:e ; and alfo proves that the charge itfelf . is

falfe. Tims Cicero, in his defence of Milo, reprcft nts the

taking off of Ciodius, with which Milo was accufed, as a

glorious action ; after he has (hewn that Milo's fervants did

11 without the knowledge »f their mailer. (CJap. 10,

and 27.

)

EPITROPUS, a kind of judge, or rather an arbitra-

tor, which the Greek Chrittians under the dominion of the

Turks elect in the feveral cities, to terminate the differ,

ences that arife among them, and avoid carrying them
before the Turkifh magillrales. See Arbitrator.

There are feveral epitropi in each city. M. Spoil, in his

Travels, obferves, that at Athens there are eight taken out
of the feveral parifhes, and called vecchiardi, i.e. old men.
But Athens is not the only place where there are epitropi ;

they are in all thcifiands of the Archipelago.

Some Latin authors of the fixth century call epitropi

thofe who more anciently were called villici, and fince vida-

mes.

In times dill earlier, the Greeks ufed the term ssriljioffof,-

in the fame fenfe as the Latins did procurator, viz. for a

commiffioner orintendant.

Thus the commiffioners of provifions in the Perfian armr
are called by Herodotus and Xenophon epitropi. In the

New Teftament, =~i1
r
oCT; denotes the fteward of a houfe-

hold, rendered in thevulgate procurator.

EPIZEUXIS, in Rhetoric, a figure where the fame
word is repeated with vehemence in the fame fenfe, without
any others intervening, and fuited to exprefs anger, fur-

prife, forrow, and feveral other paflions : thus age, age ;

adejle, adejle ; and that of Virgil, nunc, nunc infurgite

remis, are inftances of it. Thus alfo, when Cicero would
exprefs his indignation againft Antony for having been the
chief iuftrument in bringing on the civil war, he fays to

him: "You, you, Antony, pufhed Cajfar upon the civil:

war." (Philip, ii. c. 22.) Thus he tells Catiline in his

firft inventive againft him ; "You live, and live, not to lay

afide, but to purfue your wicked defign." ( Ibid,

cap. 2.) See Matthew xxiii. 37. The ufe of this figure

(hews the earneftnefs of the fpeaker and the great concern

of his mind about what he fays, and has a natural tendency

to excite the attention of the audience.

EPIZOOTIC Strat A, or Mounlaii!s,inGeology, zrefuch

as contain remains of animals, which a very large portion of
all thofe upon the furface of the earth feem to do, although
their reliquiae are by no means equally numerous in all ftrata,

probably owing to their not being preferved in every in-

ftance, io that their remains or impreflions can be now
traced.

EPIZOOTY, a denomination given to an epidemical or

contagious dider.iper among horned cattle. M. de Saive,

apothecary to the prince bilhop of Liege, has given

the following inllruftions for the prevention and cure of
this diforder. As foon as any fymptoms of the. diilemper are>

perceived, about i£ pint of blood mould be taken from
the bead, unlefs he has been ill a day or two, in which
cafe he fhould not be blooded ; but in both cafes the follow--

ing draught mould be given, 1.7's. N' 1. an ounce of the
beft Venice treacle diflolvcd in a pint of vinegar, after

which the back-bone and the whole hide mull be well

rubbed with a dry hair cloth, to heat the hide and promote
perfpiration. No drink fhould be given him but a white
drink cotnpofed of (N J

. 2.) a handful or two of rye-meal
in a pailful of clean water; and if the bead fhould want
food, mix up fome crumbs of rye bread with fomc of this

white drink, and give it him. The animal's mouth mult
be warned twice a day with a cloth dipped in a mixture of
(N '. 3.) equal quantity of vinegar and water, with a fpoon-

iuL
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ful of honey to a pint of it. If on the fecond Jay the
beaft has not dunged, a clylter compofed of (N.4.) a

pint of water in which bran has been boiled, two fpoonfuls

of fait, and a lmall glafs of vinegar mull be given and re-

peated every day till the evacuations are natural and regular.

Befidcs the above remedies, the following cordial mixture
(N\ 5.) via. a pint of clear water, the fame quantity of
vinegar, four fpoonfuls of honey or fyrup, and two glades

of brandy, nitifl be given four times a day to facilitate and
keep up perfpiration ; taking particular care to repeat the
friction as above directed. If the beaft mould Hill continue
low and heavy, the draught (N\ 1.) mull be repeated, un-
lefs he mould be found to be hot and thirfty, in which caf»

only the drink (N . 2.) fhouM be ufed.
' On the fourth

day, if he feems more lively and free from heat, purge him
with (N -

. 6.) ; two ounces of falts and one ounce of com-
mon fait, diflblved in a pint of lukewarm water, with two
fpoonfuls of honey. If this does not procure four or five

evacuations, repeat the clyiler the fame day.

This mode of treatment mull be continued without in-

termifiion till the beaft begins to eat ; then he mud have
only the white drink (N :

2) and a little good fodder, or

fome rye-bread dipped in ilale-beer, moderately fweetened
with honey or fyrup. The exterior treatment conlills in

the application of fctons in the beginning of the dillemper,

at the bottom of the dewlap, and of cauteries towards the

horns, between which fome weight, e.g. a ftone of a pound
weight or more, wrapped up in a cloth, mult be fixed in

order to keep it ileady. This is necefTary to keep the head
warm. But above all, the friftion mull be carefully at-

tended to, for determining the critical efforts of nature.

It would be proper alio to evaporate vinegar in the cow-
houfe, &c. and if it could be done without rifle, blowing of

a few grains of gunpowder in them twice a day would be

a very ufeful fumigation. If, notwithstanding thefe aids,

the bead be not perfectly cured in ten or twelve days, they

mull be continued without bleeding, unlefs the inflamma-

tion be very con liderable ; but if, after all, the dillemper

does not give way, the bead mult- be killed, buried very

deep, and well covered with earth and turf, for the purpofe
cf preventing the exhalation of the putrid vapours and the

fprcad of the infection. The principal prefervatives from in-

fection con fill in warning the racks, troughs, &c. and the

hide of the beaft every day, with plenty of water; and inftead

of expen.'-.ve aromatic fumigations fometimes recommended,
tiie ufe of fires made with the branches of green wood,
with pitch thrown on it to quicken the flames and per-

fume the air. Common fait given in fmall quantities every

day to horned cattle, is reckoned an excellent preferva-

tive, particularly in a learned difiertation on the contagious

dillempers among horned cattle, by M. de Limborg, M.D.
F.R.S. Letters, Sec. on Agriculture of the Bath, &c.
Society, vol. i.

EPLOYE', in Heraldry* An eagle eployc i9 what in

Englifn we more ul'ualiy call an eagle difplayed, or a fpread

eagle. See Displayed.
EPNEUMATOSIS, from *Kipa9»j I breathe, in Medu

cine, the lame with expiration.

EPOBOLIA, in Antiquity, a fine laid upon thofe that

tould not prove the indictment they had brought againft

their adversaries.

It was £0 called, becaufe they were obliged to pay the

fixth part of the value of the thing they contended for,

viz. an obolus out of every drachm. Some of thefe fums
were deposited in all law-fuits, a very few excepted, before

?!,? trial could proceed. Potter. ArchsoL Grac. lib. i.

<cip» zs. torn, j. p. 117.

E P O
EPOCH, in jijlronnny, is the mean longitude of a planet

for the commencement of a given year. It it one of the

principal elements of the elliptic motion. (See Element
and Elliptic Motion.} When two obfervatiotis of a

planet are made in the mean dillanccs, that is, at three and
nine ligns of mean anomaly, it is then practicable to cor-

rect, by two fuch obfervations, both the epoch and equation

of the centre. 'If the latter is exact, there will be no other

difference between the calculation and obfervation than the

epoch of the mean motion, (nice the place of the aphelion

does not influence the longitudes taken at the mean dif-

tances; the error will, therefore, be equal in the two obfer-

vations, for we fuppole the mean motion known exactly.

Thus, if the errors of the tables are found equal at three

and nine figns of anomaly, it is a proof that the equation

of the centre is exact, and that the error lies wholly in the

epoch being improperly affumeJ.

EPOCHA, in Chronology, a term or fixed point of

time, whence the fucceeding years are numbered or ac-

counted.

The word is sre;^, q. d. inhibitia, reprejfio, formed of

tTE^tv, to fuflaiii, Jlop, becauie the epocha defines or limits a

certain fpaee of time. Eor the difference between epochs
and era ; fee jEra.

Different epochas obtain in different nations ; and no
wonder ; for there being no aflronomical confederation to

render one preferable to another, their constitution is purely

arbitrary. That principally regarded among Chriltians

is, the epocha of the Nativity or Incarnation of Jefus Chrilt

;

that of the Mahometans, the Hegira ; that of the Jews,

&c. the Creation of the World ; that of the ancient Greeks,

the Olympiads : that of the Romans, the Building of the

City ; that of the ancient Perfians and Affyrians, the cpo.

cha of Nabonaffar, &c.
The doctrine and ufe of epochas are of very great extent

in chronology.

To reduce the years of one epocha to thofe of another,
;'. e. to find what year of one correfponds to a given year

of another ; a period of years has been invented, which,

commencing before all the known epochas, is, as it were,

a common receptacle of them all, called the Julian period.

To this period all the epochas are reduced, /'. e. the yesuf

of this period whereon each epocha commences is deter-

mined. All that remains, therefore, is, to add the given

year of one epocha to the year of the period corresponding

with its rife ; and from the fame to Subtract the year of the

fame period correfponding to the other epocha ; the re»

mainderis the year of that other epocha.

Epocha of Chri/l, or of our Lord, is the vulgar epocha
throughout Europe, commencing from the fitppofed time

of our Saviour's nativity, December 25, or rather according;

to the ufual account, from his circumcifion, that is, from
the firft of January.

Now, the year of the Julian period, wherein Chrift was-

born and circumcifed, is ufuallv computed to be the 47 13th ;

confequently, the firft year of the era of Chrift correfponds

to the year 4714 of the Julian period.

Hence, 1, If to any given year of Chrift you add 4713,
the fum will be the year of the Julian period correfponding

thereto, E.gr. If to the year 1809 be added 4713, the

fum 6522 is that year of the Julian period.

2 On the contrary, Subtracting 4713 from any given

year of the Julian period, the remainder is the current year

of Chrift. E. gr. from the year of the Julian period 6522,
Subtracting 4713, the remainder is the year of Chrift

1809.

li» effecV the epocha of our Lord Serves not only for the

8 computation
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computation of the years elapfed fincc the cpocha com-

ineneed, br.t even of thofe before it.

Now, to find tile year of the Julian period correfponding

to a given year before Chrift, fubtrait the given year from

4713, the remainder is the correfpondent year required.

Thus, e . gr. the year before Chrift 752, is the year 3961
of the Julian period. On the contrary, fubtracting the

year of the Julian period from 4713, the remainder is the

year before Chrift.

The author of the vulgar epocha, or way of computing
from Chrift, is an abbetof Rome, one Dionysius Exiguuj,

(which fee,) by nation a Scythian, who flourifhed under

Juftinian about the year 507, or, according to others, 527,
though this Diony fius borrowed the hint from panodorus,

an Egyptian monk. Till his time, the generality of Chriil-

ians computed their years either from the building of Rome,
or according to the order of the emperors and confuls, and

by other ways in ufe with the people among whom they

lived.

This diverfity occafioning a great diftrailion between the

churches of the Eait and Weft ; Dionyfius, to compofe
the fame, firft propofed a new form of the year, with a new
general era, which in a few years time was generally ad-

mitted.

Dionyfius began his account from the conception or in-

carnation, by us popularly called Lady-day, or the An-
nunciation ; which method obtained in the dominions of

Great Britain till the year 1752; before which time the Di-
onyfian and Englifh epocha was the fame ; but in that year

the Gregorian calendar having been admitted by aft of par-

liament, they now reckon from the firft of January, as they

do in the other countries of Europe, except in the court of

Rome, where the epocha of the incarnation ftill obtains for

th_- date of their bulls.

It mull be added, that tin's epocha of Dionyfms is charg-

ed with a millake: the common opinion is, that it places

our Saviour's nativity a year too late ; or that he was born

the winter preceding the time prefcribed by Dionyfius for

his conception.

But the truth is, the fault lies on Bede, who miiinterpreted

Dionyfius, and whofe interpretation we follow, as has been

(hewn by Petavius from Dionvfius's own epiftles ; for Dio-
nyfius began his cycle from the year 4712, out his epocha
from the year 4713, wherein the vulgar erafuppofes Chrift

to have been incarnate.

The year, therefore, which, according to the vulgar

epocha, is the rirlt year of Chrift, according to Dionvfius's

era is the fecond ; io that the year which we call 1809,
fhould, in juftice, be 1810, though fome chronologers, in.

Head of one year, will have the error two.

Others fuppofe that the Dionyfian era is four years too

late ; which fuppofition is confirmed by confidering that our

Saviour was born before the death of Herod the Great ;

and during the reign of Auguftus (Matth. ii. 1. 22. Luke,
ii. 1.) and according to the teitimony of Jofephus, (lib. xvii.

cap. 18.) there was an eclipfe of the moon in the time

of Herod's la(l illnefs ; which eclipfe appears to iiave hap-

pened in the year of the Julian period 4710, March 13,

it Jerufakm. Now, as our Saviour muft have been born
fome months before Herod's death, fince in the interval he
was carried into Egypt, the latell time in which we can fix

the true era of his birth is about the end of the 4709th
}*ar of the Julian period.

In order to afecrtain the true year of our Saviour's birth,

it ie ntceffary to fix the precife time of Herod's death.

The chief opinions concerning the time of this event are

ti.i'e. Some think he died a little before the paffover of

A. U. 750, Julian year 42 ; others on Nov. 25 in tint year :

and others, a fliort time before the palfover A. U. 75I.

We learn from Jofephus, (De Bell. lib. ii. c. 1. Antiq.

1. xvii. c. Q.) whofe authority we cannot reject in deciding

this qucftion, that PL-rod died but a (liorl time before one

of the Jewifh paffovers. That Herod died a (hort time

before the paffovcr A. U. 750, Julian year 42, is argued

in this manner. His diftemper had made great progrefs

before the pulling down of the golden eagle at the temple.

The Jewifil rabbles excited their fcholars to tllis actios.

News being brought that Herod was /lying (Jof. de Bell.

1. i. c. 33. § 1.1 or dead 1 Jof. Ant. 1. xvii. c. 6. i$ 3.) thefe

rabbies were taken up and carried to Jericho, where Herod
was, in a very infirm ftate, and where they wen- tried and

burnt to death. On that very night there wa? an eclipfe of

the moon, which, as we have already mentioned, happened

March 13th A. U. 750. From this time Herod grew
worfe and worfe ; fo that he could not live long. The paff-

over of this year happened on the I Ith of April ; and

the interval between the 13th of Marcli and 1 ith of April

would have been fufficient for every thing that Jorepbns

has related concerning Herod's illnefs ; the fettling of his

affairs, the execution of Autipater, Herod's death and fu-

neral, which are the occurrences between the eclipfe and

Archelaus's coming to Jerusalem at the paffover.

Befides, from circumftanccs related by Jofephus concern-

ing Archelaus, one would be apt to conclude, that ha

reigned nine years complete, and that the 10th year was
current when he was banifhed. Dio (1. lv. p. 567.) places

Archelaus's banifhment in the 759th year of Rome. If

Herod did not die, .as fome imagine, till the beginning of

A. U. 751, the 9th year of Archelaus's reign could not be

completed in the 759th year of Rome. But if Herod be
fuppofed to have died in the beginning of A. U. 760,
Jofephus and Dio agree. Moreover, Jofephus fays, that

Cyrenius feized Archelaus's eftate, and fini/hed the affeff-

ment in Judea in the 37th year after the defeat of Antony
at Aftium by Ca:far Auguftus. The viftory at Aftium
was obtained Sept. 2, A. U. 723 ; therefore the 37th year

from it begins Sept. 2, A. U. 759, and ends Sept. 2, 70.
Suppofing then that Herod died in the beginning of

A. U. 750, there is in this particular alio a very good har-

mony between Jofephus and Dio.- Befides, Jofephus in-

forms us (Ant. 1. xiv. c. 29.) that Herod was appointed

king by the Roman fenate A. U. 714. i. e. 40 years before

the vulgar era. The fame hiftoi ian obferves, that he died in

the 37th year of this reign, and 34th after the death of

Antigonus, viz. in the 42d Julian year ( Antiq. 1. xvii. 10.)

If to 713 we add 37, the fum will be 750, the year of
Rome in which this prince died.

The opinion, adopted by other learned men, that Herod
died a fliort time before the paffover A. U. 751, labours

under teveral great difficulties, which are pointed out by
Dr. Lardner (ubi infra 1. Upon the whole it appears, that

Herod did not die before the year 750, nor furvive the

year 751, and that he died a fiiort time before the Jewilh

paffovcr of one of thefe years. It follows, that if Herod
died in 750, he died three years and nine months before

the vulgar Chriftian era, which commences January 1,

A. U. 754 ; if at the time above-mentioned, in the year

751, then he died about two years and nine months before

the faid era. " Which is the truth," fays Dr. Lardner,
with his ufual diffidence and modefty, "

I am not able to

determine." Accordingly he fays, that " if Herod died

in March A.U. 750, I fhould be inclined to place the nati-

vity of Jefus in September or Otlober, A. U. 748; if

Herod died in Match 751, then the nativity of Jcfus might
very
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•very well be placed in September or Oftcber 749." The
• birth of Jefus mull be dated about a year and live or fix

mouths before the death of Herod, i. e. before the latter

end of the year of Rome 748 or 749, i. e. 4708 or 4709 of

the .Julian period; but for rcalons already affigned, the

latter date is the inoll probable.

We mall here add, that an objection has been urged
againft the 15th year of the reign of Tiberius, compared
with the age of Jefus at his baptifm. (Luke, in. 1, 2. 23.)
If Jefus, it is faid, was born above a year, much more, if

above two years before Herod's death, then the age of

30 years, here alcribed to him at his baptifm, is abfolutely

inconiiftent with the notes of time mentioned at the com-
mencement of John the Baptill's minillry ; even allowing,

that the word of God came to John in the very beginning of

the 15th year of Tiberius, and that Jefus was baptized a few

months after. Dr. Lardner obferves, that the true mean-

ing of thefe words, Jefus himfelf began to be about 33 years of
age, is not that he then entered the 30th year of his age,

but that Jefus was about 30 years of age when he began

his minillry. This, he fays, is now the general opinion of

learned men ; fo the Greek word of this text is ufed by

St. Luke in other places. The objection is thus Hated :

Auguftus died, and Tiberius fucceeded him the 19th of

Augi ft, A. U. 767, Julian year 59, A.D. 14. Therefore

the 15th of Tiberius began the 19th Aug. A. U. 781,

A. D. 28. Herod died before the pafTover, in A. U. 751,
Jul. year 43. If then John the Baptift began to preach in

the beginning of the 15th of Tiberius, in the latter end of

A. U. 781, and Jefus be fuppofed to have been baptized by

John a few months after, on the 6th of January of the year

following, viz. A. U. 782, Jefus mull have been in the 32d

year of his life, if Herod died in the fpring, viz. A. U. 751,
and if Jefus was born the 25th of December preceding,

viz. A.U. 750. But if Herod died A. U. 750, and Jefus

was born the 25thDecember before, viz. A. U. 749, then he

would be at his baptifm in the 33d year of his age. But it

may be made to appear in feveral ways, that Jefus was born

above a year, probably above two years before Herod died.

Dr. Lardner has Hated this objection in its full force ; and

detailed feveral circumflances that tend to obviate it. From
tome of them he infers, that there is no neceffity of placing

the birth of Jefus above a year and fix months before the

death of Herod, as we have already Hated. As it is mofl

probable that Herod died A. U. 75c, we may be difpofed,

from other circumflances alleged by this accurate and im-

partial writer, to place the nativityof Jefus in September or

October A. U. 748. The latter part of the fummer, or the

autumn feafon, feems to be the mofl likely time of the year

for the birth of Jefus ; nor is there any particular reafon

that fliould determine us to the 25th of December. The
very depth of winter was not a very proper feafon for a fur-

vey and afTeffirient, when people are to enter themfelves ac-

cording to their tribes or families ; the autumn, when har-

vefl and vintage are over, would be a time of general lei-

iure. When Jefus was born in Bethlehem, there were in

the fame country fhepherds abiding in the field, keeping

•watch over their focks by night, (Luke, ii. 8.) ^
This cir-

cumflance is not very favourable to the fuppolition, that

Jefus was born the 25th of December ; and we are at li-

berty to place it in autumn, a more likely feafon. (See

Christmas.) It is not improbable then, that Jefus

might be born fome time between the middle of Augufl and

the
3

middle of November. Cyrenius, we may fuppofe,

came into Judea at the time, or foon after the time, that

Varus became governor of Syria (before Sept. A. U. 748),

dind publifhed the decree of Auguftus, requiring all peo-

1

pie to enter themfelve?, their depenJeiiM, and eft."

This alf'.fliiient could well be made in a country of fuch In

extent as Judea in two or three months ; and the (hoi t time

appointed for this work may be inferred from the peculiar

pircumftances of Cyrenius, who wifhed to liaftcu back to

Rome, and alfo from St. Luke's hillory of it. Upon the

whole, we may conclude, that about a year and fix or (even

months before the death of Herod, foon after the arrival of

Varus in the province of Syria, in Augufl or September
A. U. 748 or 749, Julian year 40 or 41, Cyrenius (or fome
other perfon of eminence) came into Judea, an an

was made there, and in the time of it, Jefus was born at

Bethlehem, in the month of September or October. In
order, however, to fettle fatisfadtorily the l$tb year of the

reign of Tiberius, we fhould confider that the commence-
ment of his reign may be computed from a different period

than that of his fole empire, after the death ofAuguftus. la

fact, it appears, that there were two different dates of the

beginning of Tiberius's reign ; one from the time of his

being made colleague with Auguftus, and the other from
his fole empire, after the death of Auguftus. Many-

learned writers are of opinion, that St. Luke intends the

former of thefe two computations, referring to a period

two years before the death of Auguftus, viz. in A. U.

765, when Pifo was prefect of Rome, Tiberius being

prince. Archbifhop Ulher and Prideaux place the begin-

ning of this government of Tiberius in this year. This
epoch of Tiberius's empire was followed for fome time by
fome perfons, in the provinces at lcafl ; but it is not fo cer-

tain, when this pro-confular empire began, whether about

two years, or about three years before Auguftus died. If

Tiberius's proconfular empire began about three years

before Auguftus died, on the 28th of Auguft A. U. 764,
A. D. 11, then this 15th of Tiberius's reign (according

to this computation of it) began Auguft 28th, A. U.
778, A. D. 25. Suppofing that John the Baptift

began his minillry November following, in the fame

year, and that Jefus was baptized by him the 6th of

Jan. following, in A. U. 779, A.D. 26 ; then upon the fup-

pofition that Jefus was born in Sept. A..U. 748, he would
be at his baptifm 30 years of age, and fome months more.

If Tiberius's pioconfular empire commenced about two
years before the death of Auguftus, in A. U. 765,
A.D. 12, then the 15th year of the reign of Tiberius

began in A. U. 779, A. D. 26. And fuppofing that John
the Baptift began his minillry in November of that year,

and that Jefus was baptized by him the 6th cf January fol-

lowing, A. U. 780, A. D. 27, then, upon the fuppolition

that Jefus was born in September, A. U. 749, he would

be at the time of his baptifm 30 years of age, and fome
months more ; or, if born A. U. 748, he would be fome-

what more than 31 years of age. Again, if John the Bap-
tift began his minillry in the 15th of Tiberius, A. U. 778,
A. D. 25, according to the firft flatement, but did not

baptize Jefus till the 6th of January, A. U. 780, A. D. 2 -,

after he had preached lomewhat above a year, then Jefus

would be at his baptifm 30 years of age and odd months, if

he was born A. U. 749; 31 years of age and fome odd
months, if born the latter end of the year 748. Such will

be the refult, if we take thofe dates of thefe events, which
appear mofl favourable to St. Luke ; fince it is not abfo-

lutely certain when Herod died, or when Tiberius's pro-

confular empire began. But if we allow on each hand the

dates leaft favourable to St. Luke's numbers, viz. that

Jefus was born A. U. 748, and that lie was not baptized

till January A.U. 78c, A. D. 27; yet even then Jefus

would be little more than 31 years of age ; at which time a
perfon
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perfon may be faid very properly to be About thmty years

of age.

The queftion of our Isold's nativity and age at his bap-

tilm is amply diicuffed, and the difficulties which it involves

accurately and impartially examined, by Dr. Lardner in his

" Credibility, &c." See his Works, vol. i. See alfo

Playfair's Syftem of Chronology, p. 49, &c.
Learned n- cn have differed in opinion concerning- the pre-

cife time of the death of Chrift. Some have referred this

event to the 29th year of the vulgar era ; others to the 3 lit ;

and not a few to the 33d. Playfair (with whom Blair

agrees) inclines to adopt the Iaft of thefe dates, for the fol-

lowing reafons, 1. There is no other year beiides the 33d
of the vulgar era, 78th Julian year, 4746th of the Julian

period, A. U. 786, to which this event can be properly re-

ferred ; for Jefus Chrift went to eat the paffovcr with his

difciples on the evening of the 14th of the firft month, and
was crucified on the day following, viz. on Friday, April

3d, the 16th day of the pafchal moon, according to the

true, and the 15th, according to the Jewiih computation.

2. The 70 weeks of Daniel, which began in the 20th vcar

of Artaxerxes Longimanus, and ended in J. P. 4746, when
Meffiah was cut off. 3. Phlegon, the freedman of Adrian,

snd efteemed as an exatt computer of the Olympiads, ob-
fcrved " that in the 4th year of the 2oad Olympiad, there

was a miraculous darknefs ; for at the fixth hour of the day
came on night, inlomuch that the ftars of heaven were feen.

At the fame time, there was alfo a great earthquake in

Bithynia, which threw down part of the city of Nice."
(Compare this account with Matth. xxvii. 45. and Luke,
xxiii. 45.) The 4th year of the 2ozd Olympiad anfwers to

the firft fix months of the 33d year of cur vulgar era, and
to the 19th of the reign of Tiberius. Concerning the testi-

mony of Phlegon; fee Phlegon-. 4. When Chrift fuf-

fered, Pontius Pilate was governor of Palefline (Tacit.

1. xv. Jofeph. Antiq. 1. xviii. c. 5.); Herod Antipas was
tetrarch of Galilee (Luke, xxiii. 6. Jofeph. Antiq. 1. xix.

c. 7.) ; and Caiaphas was high-prieft among the Jews (John,
xi. 49. Luke, iii. 2. and Afts, iv. 6.) (See Caiaphas.)
From thefe and other characters it appears, fays Playfair,

that Jefus Chrift lived about 36 years, 3 months, 9 days,

and 15 hours, if we reckon (according to the generally re-

ceived opinion concerning the month and day of his na-

tivity) from midnight of December 25th, of the 42d Julian

year commencing, to April 3d and 3 in the afternoon, of
the 78th Julian year. His refurreftion took place on Sun-
day April cth, and his afcenfion on Thuifday May 14th.

To the vulgar era of our Lord's nativity, as a fure fixed

point, chronologers have been accuftomed to reduce all the

other epochas, though there is not one of them but what
is controverted ; fo much uncertainty there i8 in the doc-

trine of time. Wc fhall exhibit them as reduced to the

Julian period.

Epocha of the Creation-, Qrlis Conditi, according to the

computation of the Jews, called alfo the Jewiih epocha, is

the year of the Julian period 953, anlwering to the year

rx.-tbre Chrift 3761, and commencing on the feventh day of

October. Hence fubtra&ing 952 years from any given

year of the Julian period, the remainder is the year of the

Jrwifh epocha correfponding to it. Thus, e. gr. the year

1809 being the 6j22d year of the Julian period, it is the

5570th year of the Jewifh epocha, or fince the creation of

the world.

This epocha is ftill in ufe among the Jews.

The Epocha of the Creation, ufed by the Greek hif-

toriat.", is the year before the Julian period, 767, auHvcrtng

to the year before Chrfft J50C.
Vol. XIII.

Hence, to nay given year of the Julian period, adding

787, the fum gives the year of this epocha. ££>'• 1809
being the 6c22d year of the Julian period, 7309 is that year

of this epocha, or the year of the world, according to this

computation.

The author of this epocha is Julius Africanus, who col-

lected it from the hillorians: but when it came to be ad-
mitted into civil ufe, 8 years were added to it, that fo

every year thereof divided by 15 might exhibit the indic-

tion, which the eaftcrn emperors ufed in their charters and
diplomas.

The epocha of the creation ufed by the latter Greeks and
Ruffians is the year 79J before the Julian period, or the

year 550S before Chrift, commencing from the firft day of

September. Though the Ruffians, having lately admitted
the Julian calendar, begin their year from the tirft of
January.

Hence, adding 795 to the year of the Julian period, the

fum gives the year of this epocha. Thus, c. gr. the Julian

period of the year 1809 being 6522, that year of this

epocha, i. e. the years from the creation on this footing are

7317. Again, from that year 7317 fubtracthig 5508, the

remainder is the year of the common era 1809. This era

was ufed by the emperors of the Eaft in their diplomata,

&c. and thence alfo called the " civil era of the Greeks."
In reality, it is the fame with the epocha of the Couilan-

tinopolitan period ; whence fome call it the " epocha of the
period of Conftantinople."

The Alexandrian Epocha of the Creation is the year

780 before the Julian period, anfwering to the year be-

fore Chriil 5493, and commencing on the 29th day of
Auguft.

Hence, adding 5493 to the year of Chrift 1S09, the fum
7302 gives that year of this epocha, or years elapfed fince

the creation, according to this computation.
This epocha was firft concerted by Panodorus, a monk

of Egypt, to facilitate the computation of Eafter; whence
fome call it the " Greek ecclefiailical epocha."

The Eufelian Epoch A of the Creation, is the year of the
Julian period 486, anfwering to the year before Chrift

4228, and commencing in autumn.
Hence, fubtrafting 4S6 from the year 6522 of the Juliaa

period, or adding 4228 to the year of Chrift 1809, the re-

lult 6036 will be that year of this epocha.
This epocha is ufed in Eufebius's Chronicon, and the

Roman Martyrology.

The Epocha of the Creation, according to Mr. Bedford
and Mr. Kennedy, is the year of the Julian period 706,
anfwering to the year before Chrift 4007.

The Epocha of the Creation, according to archbilhop
Ulher, adopted in Blair's tables, is the year of the Juliaa
period 710, correfponding to the year before Chrift 40041
but it rnuft be allowed, that all the epochs of the creation
are uncertain. See Strauchius's Brev. Chron. by Sault.

p. 152, &c. See chronological table under the article

Chronology.
Epocha of the Univerfil Deluge, in th» year of the ere-

ation 1656, and according to the different methods of com;
putation ; fee the table under Chronology, and Ante-
uiluvian.
Epoch of the Olympiads, is the year of the Julian period

3938, anfwering to the year 776 before Chrift, commencing
at the full moon next the fummer fulltice, and each Olym-
piad containing four years.

This epocha is very famous in ancient hiftory ; it wan
ufed principally by the Greeks, and had its origin from the
Olympic games, which were celebrated at the beginning of

Z /. cve«i-
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every fifth year. See the table above cited, and Olympic
(Jattics,

Epocha of tie Building of Rome, or Urbu Cond'itx, U. C.

is the year of the Joliau period 3961, according to Varroj

or Vjtet according to the Paltl Capitolini, anfwering to

the yean before Chrift 753 or 752, and beginning on the

20th of April. Hence, it the years of this epocha be fewer

than 754, fubtra&ing them from 75-). or 753, you have the

year before (Jhriit ; and, on the contrary, if they be moie

than 754, you mull fubtradt 754 to have the year of Chrift,

and add the year of Chrift to 754 to have the year of this

epocha, or the time lince the building of Rome. Thus,

e.gr. tlie year 1S09, according to Varro, is the year of

Rome 2J63.

The fentiments of the earlicft Roman writers, with re-

fpec*t to this epoch, are various ; Polybius refers it to the

year B. C. 751. Cato, whole opinion is adopted by So-

limis, Eufebius, DionyfillS flalic. &c. places it one year

earlier. Fabiirs Pitlur, who flourilhed in the time of the

firft Punic war, and who is ftyled by Dion. Hal. an accu-

rate writer, brings it down to the 29th year of the olym-

piads, L e. 747 B. C. Diodorus Siculus adopts this opi-

nion. Sir Ifaac Newton, on the teftimony of fome later Ro-

man writers, obferves that Rome was built in the 15th age

after the deitructiou of Troy, that is, after the 14 kings

who reigned in Alba. Allowing ZI years to the reign of

every- king, and computing from the year B. C. 904, when

he fuppoies Troy to have been taken, he bring* forward this

epoch to the 38th olympiad, s. e. 627 B. C. The date of

Varro has been adopted by the Roman emperors in their pro-

clamations, by Plutarch, Tacitus, Dion, Gellius, Cenfori-

hus, Onuphrius, Baronius, and by moll modern chrono-

logers.

Epocha of Nabonajfar, is the year of the Julian period

3967, anfwering to the year before Chrift 747, commen-

cing the 26th day of February of the Julian year at

mid-dav. The folar cycle was 19, the lunar 15, and the

cycle of indication 7.

This era takes it denomination from its inltitutor Na-
bonafiar king of Babylon, and is that ufed by Hipparchus,

by Ptolemy in his Aftronomical Obfervations, by Cenfori-

sus, and others.

This epoch is of fingnlar fervice in chronology, as it ferves

to connect and adjult all other epochas. The form of this

era, which included a period of 424 Egyptian years from

the commencement of Nabonaflar's reign to the death of

Alexander the Great, and which was thence carried down
to the reign of Antoninus Pius, is fmgular. Every year

confiftsof 365 days, and is divided into 12 months. Every

month contains 30 days ; five intercalary days are added to

thefe months, and the fum compofes the quantity of the Na-

bonaflarean year. In every four Julian years, the correfpond-

ing four years of this era were evidently deficient by one day;

therefore the beginning of the Nabonaffareaa years mull have

moved retrogiadely ; and i n the fpace of 1460 Julian years,

mull have gone through every day of die year. Whence it

appears, that 1460 Julian are equal to 1461 Nabonaffarean

years. If the firll year of the era of Nabonaflar began on

Wednefday, Feb. 26th, the fecond and third years mull

have begun on the fame day ; becaufe thefe two years con-

tain 365 days each in the Julian, as well as in the Egyptian

calendars. The following year, /. 1. 744 B. C. being a

bifiextile, one day was added to the Julian year, eonfe-

quently the Nabonauarean year began on Feb. 25th in this

and the three fucceeding years. In the year 740 B. C. it

began on February the 24th j in 736 B. C. on February

the 23d, &c. The firfl day of any year of the Nabonaft*.

rean era may be found by the following general rule.

Divide the given year by 4 (becaule in 4 year* the Na-
bonaiTarrui year anticipates the Julian by one day), and the

quotient will be the number of days of anticipation, or of

the omitted leap-days. If the quotient he lefs than 57 (the

number of days from January lit to February 26th), let it

be fubtracted. If the quotient exceeds 57, fubtracl it from

422, i. c. from 57 + the number of days in one Julian year,

and the remainder will be the day of the Julian year, reckon-

ed from January ill, which is the Thoth, or firll day of the

year following the given one; (Thoth being the name of

the month, which in the firft year of this era correfpondedt

to Feb. 26th of the Julian year.) From the day found,

fubtracl 1 , and the remainder will be the number of the

day required.

E.G. On what day of the Julian year did the Thoth
of the Nab. era 230 fall I Divide 230 by 4, and the quo-

tient 57, fubtracted from 422, leaves a remainder of 365.

This fhews that the Thoth of N. E. 23 ill falls on Decem-
ber 31ft, or on the 365th day of the Julian year : fubtract

1, and the remainder 364, or December 30th, will be the

day required.

Epocha, or Era of Conflantinople, is fuppofed to have

commenced before the creation of the world; for the 5509th

year of it anfwers to the ill of the vulgar Chriftiau era.

It was adopted by the Greek church and empire, all the

public acts of which are Hill dated by it i and the Mufco-

vites computed by it until the reign of Peter the Great.

Thofe who reckon by it make ufe of civil and eccleliaftical

years. The former begin with the month of September,

and the latter, fometimes with the 21ft of March, and fome-

times with the ill of April.

Epoch of Netu Rome, or Conflantinople, is ufually com-

puted from the time of the confecration of the city. Ac-
cordingly the firft year of this era was the 25th of the reign

of Conftantine, A. M. 5838, as the modern Greeks efh-

mate the era of the creation, Julian period 5043. Thug
directed, the confecration of the city is fixed in the 330th

year of the vulgar era, on the 1 ith of May.
Epocha, Dioclejian, or Epocha of Martyrs, is the year

of the Julian period 4997, anfwering to the year of Chrift

284, called the " era of martyrs," from the great number

of Chriftians who fuffered martrydom under the reign of

that emperor.

The Abyffinians, among whom ft is dill ufed in all eccle-

fiaftical computations, call it the " year of grace ;" though

they do not reckon their years in a continued feries from

this epocha. But when the Dionylian period of 534 years

is expired, they begin their computation afrelh from 1 , 2,

&c.
Epocha ofthe Ht^ira, or Mahometan Epocha, is the year

of the Julian period 5335, anfwering to the year of Chrift

622. It commences on Friday the 16th of July, the day of

Mahomet's flight from Mecca to Medina.

This epocha is ufed by the Turks and Arabs, and even all

who profefs the Mahometan faith. It was firft introduced

by Omar, the third emperor of the Turks. The aftrono-

mers Alfraganus, Albategnius, Alphonfus, and Ulugh
Beigh, refer Mahomet's flight to the 15th of July ; but

all the people who ufe the epocha agree to fix it on the 1 6th.

See HtciRA.
Epocha of the Selcuiid*, which is ufed by the Macedo-

nians, is the year of the Julian period 4401, anfwering to

the year before Chrift 312. This is reckoned from the

time when Seleucus, one of the generals of Alexander's

army, took Babylon and afcended the Aliatic throne.
'

2 Thie
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This pm it fomctlincs called the Grecian era, and the era

of Principalities, in reference to the division of Alexander's

empire. 'The Arabians ftyle it " Tank Dhilcaraaim," i. e.

the era of Contrails, and the Greeks denominate it the

Horned era. Thole who ufe it reckon fometimes by Na-
benauarean years, and fometimes by Julian, compofed of

Roman months, to which Syrian names have been affixed,

Its commencement has been variouily Hated, Game date it

on T liefday March 13th. The Greeks in Syria reckon

from a month correfponding to our September. Albategni,

and others, reckon from the 1 it of October. In the firft

book of Maccabees the year is laid to have began in Milan,

or the firft month of Caring ; but in the fecond book, and in

other Jewiflh histories, its beginning is dated in Tizn, which
is the firft month of autumn. See Seleucid/E.

Epocha, Pcrftan, or 7'ezdegcrdic, is the year of the

Julian period 5^45, anfwering to the year of Chrift 632, and

commencing on the 16th of June.

This epocha is taken from the death of Yezdegerdis, the

laft king of Perlia, llain in battle by the Saracens. See

Perf'an Calendar.
Epocha, or Era of the Perjian Monarchy, is referred by

almoil all ancient hillorians to the ill year ot the 5 5th olym-

piad, i. e. 560 B. C. Of this opinion are Diodorus Sicu-

lus, Thallus, Callor, Polybius, Phlegon, and Eufebius.

from the beginning of the Nabonaffarean era to the firft

year of the reign of Cyrus over Babylon, Ptolemy reckons

209 years, if this number be fubtra&ed from 747, the re-

mainder 538 will be the Babylonian epoch of Cyrus ; and

the monarchy (food, according to Agathias, from the firft

year of Cyrus 228 years. That this was its duration is

evident from a palfage of Plutarch (in Vit. Alex.) which

mentions an eclipfe of the moon that happened 11 days

before the lafl battle between Darius and Alexander, in the

month Boedromion. This eclipfe is found, by calculation,

to have coincided with the 446th Olympic year, Sept. 20.

If, therefore, the difference be computed between the 5JOth
olympiad, /'. e. the 217th olympian year, when the Perliau

empire began, and the 446th, when it ended, it wll appear

to have fiourilhed 228 or 229 years.

EpocrfA, Gelalnan, called alfo Royal F.pocha, and

Epocha of 1he Sultans, began in the year of the Julian period

57-7, A.D. 1074, on l 'le '4tu <iay of March, at the time

of the equinox, and was eilablifhed for the convenience o£

finding the vernal equinox, at which time the Perlians ce-

lebrated their great feall, called Nctirux. See Per/Jan Ca-
lendar.
Epocha of the eflallifiment of the Roman Confular dig-

nity. The republican form of government in l£omc owed
its origin to the tyranny of Tarquin the fevenlh king; in

confequence of which the fovcreigu authority was divided,

and two magistrates were elefted under the denomination of

coufuls. The confular dignity was conferred on Brutus and

Coil.ttiims, 2.|4 years after the building of the city. The
i of the confuls were registered in the calendars until

A. D. 541 ; and in the ljthyearof Jultinian the order

was abolished. See Consul.
Epocha, Julian, or F.pocha of Julian years, is the year

«f the Julian peiiod 4C60, anfwering to the year before

Chrift 46.

This epocha had its origin from the year of the reforma-

tion of the calendar under Julius Csefar, called the " year of

confufion."

Kpocha, Gregorian. See Grfcorian.
Epocha, Spanifh, i«, the year of the Julian period 4676,

anfwering to the year before Chrift 3^.

This era commenced at the time of the fecond divifion of

V 1» O

the Roman provinces among the Triumviri, and is reckoned

from the lit of January hi the year 58 B. C fo tint the

firft year of the Chriltian coincides with the 39th year of the

Spauilhcra. The molt famous fynodsoi Spain and Africa

have been diftinguilhed and dtlcribed according to the com-
putation of thi* era ; but by a decree of the council of Tar-
ragon, A. D. llSo, ihe Chriltian era was fubltituted in

its room, though it continued in ufe till the- year t ^3. The
Portuguefe were the laft people who computed by this era,

and they gave it up A. D. 1415 or 1422. See ALha.
ErocHA, Acl'uu, or ylctian, is the year of the Julian

period 4684, anfwering to the year before Chrift 30, com-
mencing in Egypt on the 29th day of Augutt, and on the

lit of September among the Greeks of Antioch ; but
among the Romans on the tit of January in the year of

Rome 724.
Epocha of the Reformation. See Reform ation.
Pur other epochas or eras, and the dates of remarkable

events, fee the table under Chronology.
EPOCHETEUSIS, from m^rit-x, I draw through a

can*!, of ox'-a:, canal, a word ufed by Hippocrates, and

others of the old writers in Medicine, to exprtls the deriva-

tion of the blood, or juices, from one part to another.

EPODE, EsrwS®', in Lyric Poetry, the third or laft part

of the ode ; the ancient ode, or long being divided into

ftrophe, antiftrophe, and epode.

According to its rr.oft common acceptation, it fignified a

number of Lyric verfes of different coultruction, comprifed

in a iingle ltanza ; and it was fung by the prielts, Handing
fti!l before the altar, after all the turns and returns of the

ftrophe and antiftrophe. The invention of epodes is alcribed

to Archilochus.

The epode was not confined to any precife number, or

kind of verfes, as the ftrophe and antiftrophe were; but

when the ode contained feveral epodes, ftrophes, &c. they

were all alike.

As the word epode, then, properly Signifies the end of

the fong ; and ai in odes, what they called the epode
rinilhcd the finging, it became cuftomary, as M. Dacier

fliews, for any little verfe which] being put after another,

doled the period, and finilhed the fenfe which had been

fulpended in the firft verle, to be called epode, iTroi ;.

Aiid hence it is, that the Sixth book of Horace's Odes is

entitled " Liber Epod±n, Book of epodes," becaufe the

verfes thereof are all alternately long and Ihort ; and the

Ihort one, generally, though not, always, doles the fenfe of

the long one. The name of epode was likewife given to -

{mall Lyric poem, compofed of trimeters or iambics, of lix

feet, and dimeters ot four feet alternately. Of this kind

were the epodes of Archilochus, mentioned by Plutarch.

But the Signification ot the word is extended Hill farther;

epode being become a general name tor all kinds of fhort

verli s, that follow one or more long ones ; and m this fenfe,

a pentameter is an epode, after an hexameter, which in re-

fpeel thereof is a pro-ode.

EPODOS, from sari, and »8», fong, in Medicine, a word
ufed to exprefs the curing of dileales by incantation.

EPOICODOMESIS, from tTomoiojuio,, [build upon, in

Rhetoric, is fometimes ufed for what is otherwife called

climax.

EPOISSES, in Geography, a fmall town of France, in

the department of the Cote d'Or, 9 miles W. of Semur.
EPOMl.S, Erupts, in /huiiomy, the upper part of the

Shoulder, reaching up to the neck.

The word is Greek, s-v^i,-, which primarily Signifies a
Short cloak or mantle made to cover t he Shoulders.

Some authors apply the word epoinis (u the upper part of

•Z z 2 the



Err
theos humen ; but the ancient Greek pthyficians oifly ofe it

for the mufcular, or flelhy part, placed as above mentioned.

See
1

Dslt.oidi
EPOMl'HALION, from im, uptn, and ou?x>v-, navel,

any medicine which purges, on being applied to the navel.

EPOPOEIA, t.vvsiuA, in Poetry, the hillory, action, or

fable, that makes the fubjeft of an epic poem.

The word is derived from the Greek i-o.-, earmen, verfe,

and weir*;, facio, I inaie.

In the common ufe of the word, however, epopoeia is the

fame with epos, or epic poem itfelf: in which fenfe it is

defined a difconrfe invented with art, or a fable agreeably

imitated from fome important a&ion, and related in verfe,

in a probable and furprifing manner ; with a view to form

the manners, dec. See Epic Poem.

EPOPS, in Ornithology, a name by which fome of the

ancient writers have called the bird we call the upupa, or

hoopoe. See Upupa, of which it is a fpecies.

EPORA, in Ancient Geography, a town of Spain, 28

miles from Caftulon, according to the Itinerary of Antonine.

Pliny calls it Ripepora. It is thought to be Montoro in

the dipcefe of Cordova. M. D'Anville places it on the

river Bcetis, in Bcetica, N. E. of Corduba.

EPOREDIA, Ivree a town of Gallia Tranfpadana,

fituated towards the weft, on the Doria Major.

EPOTIDES, in the Ancient Ship-Building, two large

thick pieces of wood on each fide of the prow of a galley,

which refembled two ears, whence they had their name.

The epotides w«re chiefly defigned to ward off the blows

of the roftra of the enemies' veffels.

EPPHA, or Epha, in Ancient Geography, a country of

Arabia, in the vicinity of the Midianites.

EPPING, in Geography, a market town in the hundred

of Waltham, in the county of EfTex, England, is irregularly

built, and confifts of two parts or affemblages of houfes ;

one round the church, called Epping Upland ; the other,

nearly a mile and a half fouth-eaft from the church, called

Epping Street. The latter is by far the largeft, and con-

fifts of one wide ftreet, nearly a mile in length, fituated on

the high road from London to Newmarket, on a ridge of

hills extending to a confiderable diftance north and fouth.

Here a market is held on Fridays : the chief commodities

expofed for fale, are butter and poultry, which are chiefly

purchafed for the ufe of the metropolis. At the weft end

of the ftreet is a fmall new chapel : and near the middle are

the fhambles. The inns ».d public houfes are numerous.

Epping is 17 miles from London ; contains, in both divi-

fions, 315 houfes, inhabited by 1726 perfons ; it has two

annual fairs.

Epping Forejl, is an extenfive traft of good woodland,

deriving its prefent name from the town, but was formerly

called Waltham Foreft, and in very remote ages the Foreft

of Effex. Since it obtained the latter appellation, it has,

however, been greatly curtailed, many thoufand acres hav-

ing been grubbed up, and the land cultivated. This foreft

is under the jurifdiftion of a lord warden and four verderers :

the wardenftiip is hereditary in the family of fir James Til-

ney Long, bart. : the verderers are eledted by the free-

holders of the county, and retain their offices during life.

The foreft rights are as various as the tenures of the dif-

ferent manors that furround it. In this foreft, though fo

near to London, wild flags are yet found ; and a flag is an-

nually turned out on Eafter Monday, under an eftablifh-

ment patronized by the principal merchants of the city.

The hunt is well fupported : the kennel for the hounds, and

the building belonging to the hunt, have been lately eredted

at the expence of feveral thoufand pounds.

E P R
At a fmall diftance to the louili-eufl it Hamault Foreft.

famous through many centuries for a venerable tree, called

Fairlop Oak, which is remarkable for its fize, and alfo for

an annual fair held on the firft Friday in July under its

br&ncheB; which overfpread an area nearly ^co feet in cir-

cumference : the Item, which is rough and irregular, mea-
fures 36 feet in girth. Morant's Hiltory of Eflcx. Beau-
ties of England and Wales, vol. v.

Epping, a town of Germany, in the archduchy of Auf-
tria ; 4 miles S. of Aigen.

Epping, a poll town of America, in Rockingham county,

New Flampfhire, taken from the N. W. part of Exeter,

and incorporated, in 1741. It contains 1121 inhabitants,

and lie? miles N. W. of Exeter and 23 \V. of Portfmouth.

EPPINGEN, a fmall town of the kingdom of Bavaria,

in the palatinate on the river Elfatz, 2 1 miles N. E. of

Philipfourg, and 18 miles N.W. of Heilbrun. N. lat.
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EPROUVETTE, is a machine, of which there are fe-

veral varieties, ufed for proving the ftrength of gun-powder.

The principle of this invention, in whatever form it may-

be applied, is to afcertain how far a certain meafure or

weight of gun-powder is capable of overcoming the refif-

tance either of a certain weight, or of a fpring, whofe pref-

fure againft the explolion is computed. The former it

evidently the moft regular, and, confequently, the belt

adapted to military purpofes, wherein the ftrength of the

powder is often of the greateft moment, not only on ac-

count of the advantages gained by the greateft concentra-

tion of force, but becaufe in the mortar and howitzer prac-

tice it is neceffary to have a very accurate knowledge of the

powers of expanfion in the powder when ignited ; by which
means fhells may be thrown, with the greateft precifion,

to any intended diftance ; whence the exploiion takes the
greateft poffible effect.

In our j.-fenals, an eight inch mortar is ordinarily em-
ployed as an eprouvette : being charged with two ounce*
of powder, and an iron ball of lixty-four pounds, the latter

fhould be projected at leaft 150 feet ; the elevation of the

piece being 45-, and the bed being placed perfectly hori-

zontal. We conlider this to be a fair ftandard ; though
fome powder made from the beft materials, and frefh from
the mill will fometimes exceed even 180 feet ; while, on the

other hand, weak powder, that is, fuch as has not been kept
very dry, or that has been re-ftored, will rarely make a range

eqnal to 120, and generally not exceeding even 1 10 feet.

The above mode of proof relates to cannon-powder ; that

intended for the ufe of mufketry is ascertained by an eprou-

vette of a different defcription ; namely, a mufket barrel,

of which the interior is highly polifhed. This fhould, with

a charge of only four drachms, impel a fteel baH through
fifteen wet elm boards, each a quarter of an inch in thick-

nefs, and placed at J of an inch afunder ; the firft being

39 feet and 10 inches diltant from the muzzle of the barrel.

We muft coniefs this exac\ number of inches in the diftance,

appears to be more faftidious than neceffary, for we are apt

to believe, that, in experiments of this nature, the odd two
inches, neceffary to complete the fortieth foot, would by no
means derange the procefs.

The French eprouvette for cannon powder comes very

clofe to our's, they ufing a brafs ball of 6olb. (French
weight ) whofe diameter is 7 inches and 9 points, or -f of a

line, (French meafure) with one line of windage, (or fpace

between the (hot and the fides of the bore. ) The chamber
holds precifely three ounces ; which quantity of their belt

powder will throw the ball full 180 yards ; their re-ftored

powder throwing it about 160 yards. But Monf. Lom-
bard's
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bavd's experiments give a refult of 250 yards, with the pow-
J*r now manufactured nt the French mills ; the eprouvette

being always elevated to 45°.

Fine powder is fomctimes tried by means of a fmall ma-
chine rcfembling a piltol, of which the barrel is very fub-

ftantial, and the bore not more than the eighth of an inch

in diameter. Over the barrel is a circular plate, afted

upon fittingly bv a fpring, which offers confiderable re-

finance to t!ie revolution caufed theiein, by the action

of the powder on a projection which (huts down clofe

upon the muzzle. The bore being filled with powder,
and the wheel, or plate, turned fo that its projection

clofes the muzzle, the explofion will, in proportion to its

force, throw up the projection, and caufe the wheel to re-

volve : the power of the powder is fuppofed to be afcer-

tained by means of figures on the circumference, which in-

dicate how much the wheel has been thrown round.

But fuch a machine cannot poffibly give a correft ftandard
;

it being fo fubjeft to variation ; as is alfo that contrivance

which caufes the powder to aft underneath the hammer
of a piltol lock. The pan being filled, the powder fhould

have force enough to throw the hammer back. We need

not comment on the uncertainty of fuch an eftlmate.

EPSOM, or Ebbesham, in Geography, a parifh and

formerly a market town in the hundred of Copthorpe, Surrey,

England, is fifteen miles S.E. from London. In the year

1800 it contained 4T4 houfes, and 2404 inhabitants. The
houfes are difpofed chiefly on two fides of a long wide

itreet, or public road, and are iituated on the well fide of

B'.mitead Downs. Thefe are diflinguifiied for their fine

fweet verdure, which is moftly grazed by Iheep ; and the

Bauftead mutton is much eileemedfor its flavour. O.i thefe

downs are annual horfe-races, which arc much frequented

by gamblers and iharpers, from the metropolis. The
church, above a mile from the centre of the village, was
ferved for many years by the late Rev. Jonathan Boucher,

who died here in the year 1804. A large old feat near

the church, called DurJans, was originally built by George,
the firft earl of Berkley, with the materials brought from

the palace of Nonfuch, when that celebrated royal manfion

was taken down. The firft houfe being dellroyed by fire,

another was erefted, and fubfequently poffefled by the earl

of Guildford. Several other fpacious feats, and pleafant vil-

las, are found in the vicinity of Epfom, among which are

Woodcote Park, the late lord Baltimore's; and Pit's-place,

which receives its name from being fituated within the

excavation of a chalk pit. It is a fingular and curious

place.

Epsom, a port: town of America, in Rockingham Coun-
ty, New Hampfliire, E. of Pembroke, adjoining, 10 miles E.

of Concord, and 45 N. W. of Portfmouth. It was incor-

porated in 1727, and in 1800 contained 1034 inhabitants.

Epsom Salt and Water. This fo much celebrated fait

was firll extracted from the purgative mineral fpring at Ep-
fom in Surrey, which had long been celebrated for its me-
dicinal qualities, by Dr. Nehemiah Grew in 1675, who
publifhed a trcatife concerning it (Dc Natura Salis Cathar-

tici Amari.) Dr. Grew gave it the appropriate name of

fal catharticus amarus, or bitter purging fait ; which is

ftill retained, together with the names of Eplom fait, mag-
nefia vitriokta, or fulphat of magnefia of modern che-

mical nomenclature ; which fee for the chemical properties

of this fait.

The original Epfom fait, or that which was procured by
the evaporation of the Epfom water, was fold in Loudon at

a very high price. Afterwards it was prepared, very ex-

tenfively, by chemifts of the name of Moult, about the
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year 1706, by evaporating the water of fome fprings at

the foot of Shooter's-hill ; which were found to refemble

that at Epfom. Soon after it war, difcovered, as appears

by Haukwitz, a celebrated trading chemifl in London, that

the fame fait could be procured fiom the bittern of fea-

water ; and in a few years the fecret tranfpired, and the

fame was prepared from fea-water at Portfmouth, Lyming-
tou, and alNewcaftle ; by which the fait from the Shooter's-

hill fprings was underfold, and the works were abandoned.
Epfom fait was for a long time only prepared in this country,

and the continent was fupplied from hence ; on which ac-

count it became known in Europe under the name of Epfom,
or Englifh fait ; but Bergman afterwards difcovered the lame
in the Sedlitz or Seydfchutz waters in Bohemia, whence
the name Sedlitz fait was added to its other appellations.

A confiderable confufion prevailed for a long time between
this fait and Glauber's Sal Mirabile (fulphat of foda,) the

acid of both being the fame, and the medicinal ufes of each,

and comparative dofes, not materially differing. In faft it

appears, that fometimes the true Glauber's fait was made
fmall grained, by (lirring it as it began to cryftallize ; and
fometime3 the true Eplom falc was made large grained to

imitate Glauber's ; and each was occafionally palled off for

the other as either happened to be in moll requefl. This
kind of fraud indeed is ftill praftifed pretty extenlively on
parts of the continent where the Epforn fait is not ealily

procured. Some chemical difference between the two falts

was very foon afcertained. Dr. Grew gives it as chara&eriftic

of the Epfom fait, that it coagulates with an alkali ; but
the nature of the earth that forms this coagulum, was not

fully underflood till the refearches of Black and Bergman
proved it to be the earth magnefia.

Epfom fait is a highly and jullly efteemed purgative me-
dicine, and is in very conitant ufe. The talle is fait and
bitter, attended, however, with a peculiar flavour approach-
ing to fweetnels. Notwithstanding its naufeous talle, it is

often found to remain on the ltomach when rhubarb and
mod other medicines are rejected, and in general it operates

fpeedily, effectually, and without griping or debilitating.

The ulual dofe for an adult is from half an ounce to an

ounce ; but it fhould be pretty largely diluted in gruel,

broth, or any mucilaginous liquor.

EPSTEIN, in Geography, a fmall town of Germany,
formerly in the Landgraviate of HefTe Darmlladt, but fince

the peace of Luneville, in the territory of the princes of
Naflau Dittz. It is fituated at no great dillance from the

confluence of the Rhine and Mayn, 18 miles N.W. of

Francfort on the Mayn ; and is chiefly remarkable for fome
good iron mines in its neighbourhood.

EPTACTIS, in Natural I/iJtory, a name given by
Linkius, and fome other authors, to a fpecies of llar-filh,

of the aflrophyte kind, whole rays, or blanches, at tfn-ir

firll going out from the body, are only feven in number;
bu_t which very foon fpread into more. See Stak^/I//.'.

EPl AMERIDES, in Mufic, a name given by M»
Sauveur to one of the intervals of his fyftem, inferted in

the Mem. de I' Acad. des. Sc. for 1701.
This author begins by dividing the octave into 43 parts

or merides, then each of thefe into 7 eptamcrides, fo that

the oftave entire comprehends 301 eptamerides, which he
flill fubdivides. (See Decameride.) The word is formed
of wry, fe-vtn, and of ^ifif, a part. In Sauvour's fub-

divifion the octave is — 23 ;

'

z\ E + -j^f -if ^\ m: and its

common logarithm i9 = .9989999.0035. or .9990000.0000
according to the afTumption of M. Sauveur, wherein the
oftave = .6990000.0000 and its reciprocal .3010, &c.
EPTE, in Geography, a fmall river of France in the

6 department
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department of tie Eme, which lias its fource near Bernay,
and falls into the Seine below Vernon.

EPUXi.fi, See E.viurAi«M£NTs.
EPULARES, in Antiquity, an epithet given to thofe

who were admitted to the iacred epulx or entertainments', it

being unlawful for any to be prefeut at them who were not
pine and chad.-.

ErU LIS, (from t jri, upon, and cim«, the gums,) in
Surgeiy, a tubercle on the gums. There are two kinds ;

one oi a benign nature, and free from pain ; the other more
malignant, being very troublefonie, and occaiionally be-
coming, according to the defcriptions of furgical writers, of
a cancerous quality. Some OI the cxcrefcenccs arc n-prc-
feuted as having a narrow pedicle, while others are con-
nected with the gum by means of abroad bafe.
The be ft plan of treatment conl'iils in extirpating an

epulis, as foon as the nature of the cafe maniiefts itl'elf.

The object may be accomplished either with caurtic, or the
knife. The latter mode is that, to which we fliould ge-
nerally give the preference, becaufe attended with the
greateft degree of certainty, and not more pain.

Some writers advife us to tie the excrefcence, when its

neck is narrow. However, in i'uch a cafe, the knife, or a
pair of fciffars, might alfo be very conveniently employed.
EPULO, in Antiquity, the name of a minuter of facri-

fice among the Romans.
The pontilices, not being able to attend all the facrifices

performed at Rome, to fo many gods as were adored by
that people, appointed three miniflers, whom they called

epulones, becaufe they conferred on them the care and ma-
nagement of the epulas, feafts in the folemn games and
festivals.

To them belonged the ordering and ferving the facred

banquet offered on fuch occalions to Jupiter, &c. They
wore a gown bordered with purple, like the pontuices, their

number was at length augmented from three to feven, and
afterwards by Ca?far to ten.

Their firft eftabhfhment was in the year of Rome 5^8,
under the confulate of L. Furius Purpureo, and M. Clau-
dius Marcellus.

EPULO' 1 ICS, (from itovXvv to cicatrize), in Surgery,
topical applications, which difpole wounds and ulcers to

heal.

EPULUM, in Antiquity, banquet, a holy feafl prepared
for the gods.

The ftatues of the gods were commonly laid upon a bed,

and ferved in the epula, as if they had been very hungry ; to
perform which was the function of the minifters of facri-

fice, hence called epulones.

EPWORTH, in Geography, a market towm in Lindfey
divifion of Lincolnshire, England, is lituated 158 miles from
Eondon : it is built in a ftraggling irregular manner ; and
contains, according to the late population return, 275
houfes, and 1434 inhabitants, who are chiefly employed
in Spinning hemp and flax, of which great quantities are

grown here, and in the manufacture of facking and bag-
ging, which is the chief trade of the town. A weekly
market is held on Thurfdays, and two fairs annually.

Quantities of large oaks, firs and other trees, fome of
which appear to have been burnt, and others cut down, are

frequently found here three feet beneath the furface of
the earth. The rectory of Epworth was held by the Rev.

F. QJJ
Samuel Wefler, the fatlu-r of the diltinguifhed leaders of
the Arminian Methodilts, Johu and Charles Wefley.
EyUAIjEE Motion, is that whereby the in»>eat>Ie

body proceeds with the fame continued velocity | neither

accelerated nor retarded.

Equable Pulfe. See Pulse.
Equable Style. See Style.
EQUABONA, in Ancient Geography, a town of Spain,

in Luiitania, according to th- Itinerary of Antonir.e, fitu-

ated on the left tide, and at the mouth of the Tagus, i.ot

tar from the lea.

EQUAL, a term of relation between two or more things

of the lame magnitude, quantity, or quality.

Wollius defines equals to be thofc things which maj be

fubllituted for each other, without any alteration of tl

quantity. It is an axiom in geometry, that two things

which are equal to the fame third, are alfo equal to ea h

other. And again, if to or from equals you add or fub-

tract equals, the fum or remainder will be equal.

Equal A/titud.s, in Practical AJlroncmy. One of the

moil practicable and certain methods of determining the

time, and thus afcertaining the error of a clock or chrono-

meter, is by obferving equal altitudes of the fun, or of a

fixed ftar. For this purpofe all that is neceffary is to ob-

ferve the inftant the fun or ftar is at any altitude towards

the eaft, before the meridian paffage ; and the inftant mull

likewife be marked when the fame object attains exactly the

fame altitude towards the weft, after the meridian paff'ge :

the mean between the above quantities will be the inftant

marked by the clock at the moment the fun or ftar was on

the meridian. The preceding operation, however, fup-

pofes, that the declination of the object has not varied

during the elapfed interval, but this with the fun feldom

happens. The obfervation, therefore, mult be corrected by a

table, or by a direct calculation.

Let P (Plate XII. AJlroncmy, fg. 106.) be the ele-

vated pole, Z the zenith, S the fun, S B an arc parallel

to the horizon H O, fo that the points B and S have

the fame altitude ; P S the polar diftance of the fun in

the morning, P B its polar diftance in the evening (fup-

pofed to have become lefs). When the fun in the

afternoon arrives at the point B, whofe altitude fuppofe

2CT, the fame as the morning, the hour angle Z P B, or

the diftance of the fun, and its hour angle from the meridian

P Z, will be greater than the morning hour angle Z P S.

We have, therefore, two triangles, Z P S, Z P B, which

have each the fide P Z common, and the fides Z S, Z B,

each equal to 70°, fince they are the complements of the al-

titudes, 20° in each cafe. The fides P S, P B, differ by a

quantity which is equal to the change of the fun's declina-

tion in the interval between the two obfervations. If the

two triangles be refolved feparately, the two hour angles will

be found different : the half of this difference is the correc-

tion, which mull be applied to the middle point of time to

obtain the exact inftant of the fun's paffage over the meri-

dian. This correction is given in the annexed table, which
is taken from the laft edition of La Lande's Allronomy.

It is calculated from the following differential analogy.

2 x /tang, latitude tang. dec. © \

:/

+
30\fin. hour-angle

—
tang, hour-angle

TABLE
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TABLE OF EQUATION OF EQUAL ALTITUDES.
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'0-37

J.3-95

12.44

10.55

H-23
12.69

10.76

14-55
12.98

1 1.00

14.92

'3-3'

11.28

I.

Addio
20

2.49
2.90

2.97

2.4 t

2. Si

2.88

2.33

2.70

2-77

2.21

2.57

2.64

2.38

I.80

O.97

2.09

2-43

2-49

2.25

1.70

0.92

1.95

2.27

2.32

2.09

1.59
0.86

'•79
2.08

2-'3

1.61

1.87

1.92

3°9'5
3.04191

2.9701

EI. o
Sub. to

JO

8.15

5.62

2.87

8.29

5.72

2.92

8.45

5- 8 3

2.98

8.65

5-97

3-°5

8.87

6.12

3- 12

9.12

6.29

3-22

9.41

6.50

3-3 2

II.

Addio
20

2.68J2.59
2.03 1.97

1.09 1 .06

249
1.89

1.02

0.00

1.02

1.88

2.48

2-75
2.68

1.92

1.46

0.79

1.73 12.8655
I.31 |2. 7044
O.7I 12.4124

III. o
Addio

20

0.00

2.83

5-5 2

0.00

2.87

5.60

0.00

a. 92

5.70

0.00

2.97

5.8.

0.00

3-°4

5-94

8.60

10.92

12.87

0.00

3.12

6.10

8.82

11.20

13.20

O.OO

3.2.

6.27

9.O7
1 I.52

13.68

0.00

3-3i

6.47
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11.89

14.01

15.69

16.92

17.70

III.

Sub. 10

20

0.00

1.09

2.03

0.00

1.06

1.96

0.00 O.CO

0.97 '0.92

1.80 1.70

0.00

0.85

1.5s

0.00

0.78

'•45

O.OO

O.7I

'•3'

2.41 16

2.7027

IV. o
Add. io

20

7-99
10.15

11.96

8.11

10.30

12.13
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14.65

'5-3?

8.24

10.47

'2-34

8.41

10.68

12.58

IV.
Sub. 10

20

2.66

2.95

2.87

2.46

1.80

0.95

2.58

2.86

2.78

2.37 2.23

2.62 2.47

2-55 j*-4'

2.80

2 3'

2.25

1 93
1.41

0.74

1.91

2.12

2.06

'•77

1.29

0.68

1.72 2.8630
1.90 2.9669
1.86 3.0381
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Add io

20

'3-39

14.45
15.12

13.82

14.92
l 5-59

r 4.09
15.20
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14.41

'5-54
16.26

14.78

15.94

16.68

15.20
16.4c

17.16

V.
Sub. 10

20

2-39

1.74

0.92

2.30

1.68

0.89

2.19 2.07

1.60 1.5

1

0.8 y Io. 80

'•59'3-o8 73
1.66 3.1201

0.61 3.1398

VI. o
Add ic

20

15.40

15.29

14.78

•3-85

12.48

10. 6b"

15.62

14.99

15.89
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16.20

16.09
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16.57

16.45

15.90

16.99
16.87

16.31

17.48

17.36

16.78

18.04

1791
'7-3'

16.22

14.62

12.51

!vi.

Addio
20

0.00

0.96

1.84

0.00

o-93

0.78

0.00

0.90

1.72

0.00

0.85

1.64

0.00

0.81

0.55

0.00

0.75

'•44

0.00 ,0.00 '3.1479
0.69 10.62

j

j.1449
0.33 1.20 13. 1300

VII. o
Addio

20

14.04
12.66

10.83

14.28

12.88

1 1.02

H-57
'3-'3
1 1.24

14.90

'3-43

11.49

15.28

'3-77

11.79

I5.72

I4.I7

ii.i3

VII.

Addio
20

3-55
3.00

3.1c

2.47

2.90

3.01

2.38

2.79

2.89

2.27

2.66

2.76

2.14

2.51

2.60

2-37
1.80

0.98

0.00

0.9S

1.81

2.00

2-34

2 43

1.83 I1.65
'3.1017

2.1511.94,3.0567
2.23 [2.00 2.9890

VIII.

o

Addio
20

8.46

5.88

3.02

0.00

3.02

5.90

8.5.

10.76

12.59

8.59

5.96

3 .c6

8-73

6.07

3-"

8.90

6.19

3-'7

9.1

1

6-33

3-25

9-34
6.49

3-33

9.61

6.67

3-42

9.91

6.89

3-53

VIII.o
Addio

20

2.82

2.15

i..7

2 -73

2.08

'•'3

3.CO

2.09

2.62

2.01

1 09

2.51

1.91

1.04

2.21

t.68

0.91

0.00

0.91

1.69

2.02

1.54

0.84

1.82 2.8880

'•39iz-7297

°-75| 2 -4399

IX. o

Sub. io

20

000
3.06

5-99

o.co

3- '2

6.09

0.00

3.1

8

6.21

0.00

325
6 35

0.00

3-33

6,51

0.00

3-43
6.70

00

35 +

6.91

IX. 00.00
Sub. 1 on. 17

2o'2.1 5

j

5

0.00

1.09

2.01

coo
1.04

1.92

0.00

084
'-55

0.00

0.75 2.4406
I.39

J2.
7314

X. c

Sub. ic

20

8.63

10.91

12.77

8.78

1 1. 10

12.99

895
1 1.32

'3- 24

9.16

11.57

3-;>4

9-39
n.87
.3.89

'5-42

16.47

17.02

9.66
12.21

14.29

9-97
12.60

'4-74

X. 0L83
Sub. 1013.12

203.02

J -75

3 °3

2-93

2.64

2.91

2.88

2.52

2.78

2.69

2. i8

2.62

2.54

2.22 2.04

2.44:2.24

2.36 2.17

..83

2.02

'•95

2.8903

2.9921

3.0603

XI o
Sub. io

20

13.98

'4-93

15.42

14.18

15.14

,5.64

14.42

15.40

15.91

14.71

'5-7'

16.22

15.04
16.06

16.59

15.87

1695
17.51

l6 37
'7-9
18.06

XI.
Sub. 10

20

2.57 2.49
1 86 1.80

0.97 0.94
1

2.40

'•73

0.90

2.29

...65

0.86

2.l6

..56

0.8l

2.01 n.85
'•46;i.34

0.76 0.70
1

1.66

1.20

,.63

3.1059

3-'345
3.1486

{fj* Multiply the Tangent by the Latitude, and if it is South, change the Signs.
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TLq.vK\-AhituJe Tnjlrumcnl, is an inftrument ufed in

Sljlror.omy fur afcertaining the txaft time at any place, by

means of equal altitudes of any heavenly body, as obferved

fucceffively at the oppofite fides of the meridian. Formerly,

the inftrument ufed exclufively for this purpofe was a re-

fracting telefcope of confidcrablc length, attached to a ver-

tical axis of motion, placed truly perpendicular to the hori-

zon by means of a plumb-line or fpirit-level, fo that when
the telefcope had a given elevation, it might be fixed at that

slevation, and defcribe a parallel of altitude as the vertical

axis turned round ; which method was equally fimple and

accurate, as it required no graduated circles for reading

either horizontal or vertical angles; but then its utility was

limited to the fingle operation of determining the inftant

when any celeftial body on the weftern fide of the meridian

had the fame altitude that it had at a given inftant on the

eaftern fide, and hence the intermediate inftant when the

faid body was on the meridian, provided its declination had

not fenfibly altered during the interval. But in the prefent

improved ftate of agronomical and nautical inftruments,

almoft any of them will meafure equal altitudes with great

precision, and at the fame time indicate the quantity of the

altitudes obferved, fo that an inftrument to take equal alti-

tudes only is no longer a defideratum, and its origin and

conftruction may now be conlidered as matter ot curiofity,

or as a link in the hiftorical chain of aftronomical inftru-

ments, but yet at the time was a link of great importance.

When fir Iiaac Newton prefented to the obfervatory at

Trinity college, Cambridge, an excllent pendulum clock

for the ufe of the profefior, it became a matter of great

importance to have the ready means of adjufting the rate of

the clock to exaft time
;

profefior Cotes, therefore, con-

trived an equal-altitude inftrument, which was made at very

little expence, and which yet fully anfwered its purpofe.

This inftrument is defcribed in Dr. Robert Smith's Optics,

and alfo another, which is an improvement on it, as being at

that time in the poffeffion of the earl of Hay. As we pre-

sume it will not be unacceptable to our readers to fee how
an inftrument, that does not indicate any meafure, will yet

determine equal altitudes with accuracy, we (hall give in

fuccefiion brief defcriptions of the two inftruments we have

already named, accompanied by correfponding figures.

Profejfor Coles' Equal-altitude Injlrument.—Fig. 3. of Plate

XVII. oi^ftroncmical Injlruments, is a reprefentation ofMr.
Cotes' equal-altitude inftrument, as applied in taking an

obfervation. A B is a ftrong wooden axis in a vertical po-

sition about fix feet long, and having the extreme ends of

well-tempered fteel ; the fuperior end A has a cylindrical

pivot, and the lower end a conical one, both refting in ad-

iuftable pieces of metal, that are not neceflary to be de-

fcribed ; two ftrong bars, C D and D E, are firmly at-

tached to the axis, fo as to form a right angle where they

are united at D ; in like manner two other bars are fixed

together and to the axis, namely, G F and F E, making a

right angle at F ; and below thefe a thick pin Y pafies

quite through the axis. Near the top at T is a piece of

tapped wire fcrewing into the axis, and fupporting a plumb-

line TV, which falls at the point of a fine needle inferted a

Iittie out of the centre of the thick pin Y; fo that by turn-

ing this wooden pin round, the needle point may be brought

into contact with the line whenever it does not touch it

:

the bar C D has half a dozen tapering pins or pegs turned

round, inferted into holes at equal diftances, or nearly fo,

and the bar E F has one fuch pin. The pin at F fupports

the lower end of the telefcope PQ, and the upper or object

end hangs by one of the fix pins on the arm C D, as

the elevation in any obfervation may require; the piece

ILK M, that carrk-3 the peg N, by which the t-lefcope

hangs, being made fail to its tube. The telefcope, not

bung an achromatic at that time, was five feet long, and
therefore required the axis of motion to be at leaft fix feet.

,

When the pivots of the axis were nicely adjufted with re-

fpect to eaft and weft, and alfo to north and fouth, which
wa3 known by the plumb-line hanging in appaient contact

with the needle point, during the whole of an entire revo-

lution, then the object-end of the telefcope defcribed an

exact parallel to the horizon, or parallel of altitude, and
whatever bodies appeared in the centre of the eye-glafs,

which we fuppofe to have been a fingle one, had all equal

apparent altitudes.

The Earl of Hay's Equal-altitude Injlrument.—The
inftrument faid to have been in the pofletfion of the earl

of Hay, is reprefented byJig. 4. of Plate XVII. We know
not who was the maker, otherwife we fhould have given his

name in preference. The axis ab is of fteel fquarcd, thirty

inches long; the upper end of it, a, bears a fextantal arch

c d, fixed at a immoveably ; the telefcope N is thirty inches

long alio, and is moveable together with its graduated

femi-circle round the fame point a as a centre of motion

:

this femi-circle may be fixed to the fextantal arch at any
elevation of the telefcope, by the finger-nuts c and d,

paffing through the circular aperture of the femi-circle,

and fcrewing inte the fextantal arch. Immediately under

the femi-circle is a fpirit -level / m, with fcrews of adjuft-

ment, and at e under it, the axis, for a fhort way down,
is cylindrical, about an inch in diameter, and well-po-

lifhed. The lower end of the axis is conical, and the

eye-piece of the telefcope has in its focus five vertical wires

at equal diftances, parallel to each other, and two parallel

crofs wires, as reprelented in Jig. 5. When the inftrument

here defcribed is ufed, its axis is let down into a Hand of

the fhape of a long hollow parallelopiped, wanting two
fides. Its other fides_/~, g, are a couple of brafs plates, equal

in length to the part b e of the axis, and are fcrewed toge-

ther edgeways, but the centre oi the upper fquare end
piece h, four inches fquare, is a round hole, juft large enough
to receive without touching it, and over this hole is fixed

another plate with a triangular hole, concentric, one of the

fides of which triangle is moveable by an adjuftment fcrew,

to make the cylinder bear alike on all fides : on the lower

fquare, or bafe i, lies another adjuftable piece, with a fine

conical hole to bear the point b of the axis, and to adjuft

the axis vertical by means of its fcrew«, as pointed out by
the level. The frame, thus furnifhed with the inftrument,

is then firmly faftened to a folid pillar K, by means of a

niche made in it to receive the brafs plates. The axis is

known to be truly perpendicular when the bubble of the

level will remain in the middle of the tube during every part

of an entire revolution of the axis. If the axis of this inftru-

ment were to be placed parallel to the earth's axis, and in

the true meridian, its conftruction is equally adapted for

an equatorial telefcope, in which cafe the femi-circle would
in every fituation be a fecondary to the equator, or would
meafure declinations. The crofs wires in the telefcope are

very ufeful for taking five pairs of obfervations, from which
a mean may be taken with greater accuracy than one pair

of obfervations alone would give, and in cloudy weather
will afford five chances of feeing the body at the proper iru-

ftants of required altitude. For the methods of applying
the corrections for equal altitudes, and of afcertaining the

exaft time as deduced from the obfervations, the reader it

requefted to confult our article Chronometer, where the
requifite problems are exemplified. It is fcarcely necefTaty

to add, that a common Hadley's festant or o&ant is a good
inftrument
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infl rument fin- taking equal altitudes, provided die obferver

have a good artificial horizon, when his obfervations are

taken on the land ; the imperfection ofthe graduations being

of no importance, except when the exact meafure is wanted
for other pnrpofes.

En ual /Ingles, are thofe whofe containing lines are in-

clined alike to each other ; or which are meafured by fimi-

lar arches of their circles.

Equal Arches. See Arch.
Equ al Arithmetical Ratios, are thofe wherein the dif-

ference of the two lefs terms is equal to the difference of

the two greater. See Ratio.
Equal Circles, are thofe whofe diameters are equal.

Sec Circle.
Equal Curvatures, are fuch as have the fame or equal

radii of curvature. See Curvature.
Equal Figures, are thoie whole areas are equal, whether

the figures be iimilar or not.

The fegments of a fphere, or circle, are of an equal con-

cavity, or convexity, when they have the fame ratio, or pro-

portion to the diameters of the fpheres, or circles, whereof
they are parts.

Equal Geometrical Ratios, are thofe whofe leaft terms

are fimilar, aliquot, or aliquant parts of the greater.

Equal Hours. See Hour.
Equal Hyperbolas, are thofe, all whofe ordinates to their

indeterminate axes, are equal to each other ; taken at equal
diftanees froirrtheir vertices.

Equal Solids, are thofe which comprehend, or contain,

each as much a6 the other; or whofe folidities, or capacities,

are equal. See Solid.

Equal Beating, in Mujic, is faid of fuch tempered
concords as beat equally quick, or make the fame num-
ber of nva, tua, tva, zua's, in a given fpace of time, when
founding. The firft who mentions, or makes any ufe of
equal-beating concords, is Dr. Robert Smith, who obferves,

(Harmonics, p. 1 88. ) "if feveral imperfect confonances of

the fame name, as Vths, for inflance, (by which the whole
fcale is ufually tuned,) beat equally quick, they are not

equally harmonious, or tempered ; to make them fo, the

higher in the fcale ought to beat as much quicker than the

lower, as their bafes vibrate quicker (prop. xi. cor. 2.) ;

that is, if a Vth be a minor tone higher than another, it

mould beat quicker, in the ratio of 10 to 9, or (if a major
tone) 9 to 8 nearly ; if a Hid higher, in the ratio of <{ to 4 ;

if a Vth higher, in the ratio of 3 to 2 ; if an VHIth higher,

of 2 to 1, &c.
In fchol. 2. to prop, xx., the doctor gives a table of beats

to be made in fifteen feconds of time, by four fuccefftve 5ths

above C refpectively, in order to form a fyftem for the

common inftruments with twelve notes in an octave, wherein

every 1 1 Id (hall beat (harp, as fait as the Vth to the fame bafe

beats flat : let it be obferved, however, that this will not be
the cafe in the Illds or Vths affected by the beating notes,

or refulting 5th, after this method has been purfued through
eleven 5ths.

In the fame table we have the number of beats for the

above fucceflion of 5ths, fo calculated, that the Vths and
Vlths to the fame bafs may beat equally quick, the former

flat, and the latter (harp ; which will give the notes of the

doctor's fyftem of equal harmony in three octaves, as far as

the fame can be applied on a defective or douzeave inflru-

ment. At page 220, mention is made of another equal-

beating fyftem, wherein the II Ids and the Vlths to the fame
bafs beat equally quick, and which is faid to approach fo

near to the fyftem of equal harmony, at) not to need a par-

ticular table.

Vol.XIH.

. given by earl Stanhope, pages 13 and.
" Principles of the Science .of Tuning,"

In the directions

14, of his llereotype '• rrincipics or me acience.ot 1 ui

for adjusting his two fuceellive liiequal 3ds, and three fuc-

ceilive triequal quints ; his lordihip directs that thefe fhall

be made to beat equally quick reflectively) and falls into

the miftake of fuppoling that this would produce the

equal temperament of thole 1 1 Ids and the Vths refpectively,

that he had previoufly calculated for them, by mean pro-
portionals, for his monochord fyftem, contrary to the de-
monftrations of Dr. Smith above ; and in a printed "Tetter
to the Duke of Cumberland refpecting the Stanhope Tem-
perament," this error being perfifled in, after it had been
pointed out by Mr. Farey in the Philofophical Magazine,
vol. xxvii. p. 203, it becomes neceffary for ns to point out
(as could not be done under Biequal Third, in our work),
tli-at the ratios i, -if, and \, exactly reprefent the notes E,

b A and c refpectively, when the two fuceellive 3ds (which
his lordihip calls biequal) E, b A and

t) A c, whofe ratios

are -^ and [J, make an equal number of beats in a fecond
of time ; and this number of beats, when C makes 240 com-
plete vibrations in 1", is exactly ten times in a fecond.

Thus we fee, that there are three different intervals, called

by his lordihip biequal thirds, whofe ratios are ||,
A IO

, and
4

4t7, and their common logarithms are .8985423.5924,
.8979400.0867, and .8973376.5811 refpectively, or in the

new notation 206.228 £ + 4/ + 18 m, 207.5 2 + 4/ +
18 m, and 208.772 £ -f- 4/ + iS to nearly refpectively : and
there are, indeed, others which arile from the new inftruc-

tions which his lordihip gives in the letter to the duke of

Cumberland above referred to, for tuning equally-tempered
concords by means of the abfence of " beating between the

two beatings ;" which new fpecies of equal beating is confi-

dered in the Philofophical Magazine, vol. xxxiii. p. 297,
and is fhewn to produce other intervals than the above,

and which yet come under the appellation of biequal thirds,

as defined by earl Stanhope.

Equal Harmony, has been applied by Dr. Robert Smith
to the different concords V, VI, and III, (or their com-
plements 4th, 3d, and 6th,) when they are fo tempered,

as to be equally harmonious or pleafant' to the ear, as tem-
pered concords; and the refult of his laborious calculations

for forming a fyftem, wherein every concord within the

compafs of three octaves fhall be equally and the mod
harmonious, (Harmonics, p. 140.) is, that each V, VI, and

~— c -f- 3 — 2
III, are to be tempered ——, —=

• , and —— parts of
18 18 1

8

a major comma refpectively : or, in a fyftem of four octaves

of equally harmonious concords, thefe temperaments are

to be
11 4-7

and parts of a comma for the
4040 40

V, VI, and III, refpectively. But it is to be obferved, that

thefe temperaments are applicable only to inftruments with
2 1 firings, or pipes, in each octave, and not to the common
piano-fortes, organs, &c. in ufe, with only 12 firings, or
pipes, of different pitches within the compafs of an octave.

The term equal harmony has been, as we think, impro-
perly applied by Mr. Emerfon, and others, to the ijotonic

or equal temperament fyftem of intervals (which fee); it

being obfervable that Dr. Smith's defign is to effect an
equal harmony among the different concords, and the equal

temperament makes an equal harmony among the differ-

ent keys, which are in effect very different lyftems, and
ought not to bear the fame name.

Equal harmony alfo denotes the tuning by perfect

5ths without temperament, making all the key! participate

3 A equally
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pqually of the imperfection of the fcale on keyed in(*.ru>

ri ts. By this method <.f tuning, the thirds will, at firft,

feetn very harfh and crude; but by a little ufe th- ear will

accommodate itfelf to tli

fier, or his manes, with tli Py.

ri ;oras formed the fcale, and by which the Chinefe, in

tli/ i ii i ft remote antiquity, a<

due I the few founds wil

Sec Temperament and Tripli
Equal Temperament, is a fyftem of twel

within an octave, ail equal to each other; each of -.

has the ratio of ' \'T~ = 5 I
>' +_/" + 4 fem, (fee Philo-

fopbical Magazine, vol. xxix. ' be common logai

of each of fuch mean femitones being = .9749141.6703.
• rxi is often called the ifotonic, aid fometimes that

of Merfennus, by M. Couj , . Marpurg, Mr. Emerlon,

r.Ir. Cavailo, Mr. Davis, others, Who have written in

its favour. Dr. R bert S . ipproves of this

fyftem, iiates the l ol its V and 4th, its VI
and 3d, and its ill and 6th, to be -,',-, -J- , and fB parts of a

major comma refpeftively (hi . p. 167.), but thefe

are incorrect, and ought to have been /T , -J,, and -fr of a

comma, the temperaments of thefe concords, very nearly, as

ftated in the firft column of Tab. II. page 158, of the fame

work. Mr. Emerfon, in his " Algebra," prob. ccii. cal-

culates the beats which the concords in this fyftem make,

in the octave above the G of the bafs clifF, and ftates thefe at

— 15, + 11, + 1',— i> — 18, and 4- 13 in one fecond

of time, made by the 3d, III, 4th, V, 6th, and VI refpeft-

ively, the flat temperaments being marked — and the lharp

ones -f.

The equal temperament of Mr. Farey, (Philofophical Ma-
gazine, yol. xxviii. p. 65, and xxx. p. 6.) differs only in an

infenfible degree from the above, his half note being c 1 2 4.

f + 5 m between the notes C and b D, b.E and E, F and

b G, Gand bA, and b B and B; and CI 2 4-/^4 m be-

tween the- notes b D and D, D and b E, E and F, b G
and G, b A and A, A and b B, and B, &c.

; yet this

very flight variation enables an organ tuner to tune the

twelve notes of this fyftem, by help of certain combinations of

perfect Vths, 4ths, and 1 1 Ids! In this method of obtaining

an equal temperament, the fucceffive 5ths C G, GD, DA,
A E, E B, B b G, G b D, and D b A, are to be tuned

upwards, each by afcending (on a fpare range of pipes or

different flop to the one intended to he tuned) five fuccef-

five perfeft 4ths, and from the higheil note of thefe de-

fcending two perfect 5lhs and one major 3d, which lafl or

lowelt note is to be transferred to the G of the ftop in-

tended to be tuned. From this fame note, G, five 4ths up,

and two V + III down, are to be tuned to get D, r. id

on to b A. The remaining jths e F, F bB, and b B b E,
are to be tuned downwards, by defending from c five fuc-

ceffive 4tli3, ar.d thence afcending two Vths and a Hid to ob-

tain F, from which note, rep e fame proeefs until

the note b E is obtained; when, if the operations have been

carefully performed, and - uffered to remain in any of

the perfect 4ths, 5ths, 3ds, or unifons, or in the octave C c,

&c. the refusing 5th, or that between the beating notes

b A and b E, will be found,- but in an almoft infenfible de-

gree flatter than all the ether fifths in the fcale; the differ-

ence being only m, or lefs than T^sth part of a major

comma ! between this V and each of the other eleven Vths :

this being 357 S 4- 7/ + 30 m, and each of the others

375 2 + 7 f + 3 1 »'• The logarithm of the firft or largeft

of the half-notes in this fyftem is = .9749119.1920, ar.d

q{ the fmalleft .9749157.7262. See Temperament.

E Q^U
Equal, iii Optus, We fay, that things feen under equal

angles are equal. Equal parts of the fame interval, or mag.
le, if unequally diftant from the eye, appear unequal.

Eqiijl objefts, and at equal diftances, only the one placed
directly, and the other obliquely, feem unequal; and that
placid directly, the bigger.

(onrj by Eo.u.u Courfes. See Masonry.
EQUALITY, in Algebra, is a comparifon of two quan-

titi; , that are equal botli really and reprefentatively, 1

.

e.

which are fo both in effect and 1 tters.

mparifon of two quantities equal in effect-, but un-
equal in letters, to render them equal, is called an equ.,

which fee.

Equality is ufually denoted by two parallel lines, as

= : thus 2 -f- 3 = 4, i.e. 2 plus 2 are equal to 4. This
character was firft introduced by Robert Recorde. Dcs
Cartes, and fome after him, in lieu thereof, ufe ~f : thus,

2 + 2X.4; f° ~ ~ y X ^ + c > fignilies that-s minus y
is equal to b plus c.

From an equation we arrive at an equality, by changing
an unknown letter into another, whereby the two members
of the equation, i.e. the two quantities compared together,

and connected by the fign of equality, are rendered equal.

Thus, in the equation a a x = bed; fuppofing x =

bed
aa

we change * into , and by this fubftitution arrive at
aa

the equality bed = bed.

In the folution of a numerical problem, which is to be
rendered rational, if there be only one power to be equalled

to a fquare, or other higher power, it is called fimple

equa'

Where there are two powers to be equalled, each to a
fquare, it is called double equality, &c.

Diophantus hath given us a method for double equalities,

and F. de Billy, another for triple equalities, in his Dio-'

phantus Rcdivivus.

EQUALITY, in AJlronomy. Circle c/"Equai ity, or
the equaiit. See Circle and Equant.
Equality denotes the exaft agreement of two or more

things in reipedt of quantity. Thus, figures are equal which
may occupy the fame fpace, by the fluxion or tranfpofition

of their parts. See on this fubject an elaborate differtation

by Dr. Barrow, in the nth and 12th of his Mathematical
Lectures.

Equality, ratio, or proportion of, in Geometry, is that

between two equal numbers, or quantities.

Proportion of Equality evenly ranged, or ex eequo ordi-

naia, is that in which two terms in a rank, or feries, are pro-

portional to as many terms in another feries, compared to

each other in the fame order, /'. e . the firft of one rank to

the firft of another ; the fecond to the fecond, S:c.

Proportion ^/Equality evenly difhirbed, ealled alfo ex

equo perturbata, is that in which more than two terms of one
lank arc proportional to as many terms of another compared'

to each other, in a different and interrupted order ; viz. the

firft of one rank to the fecond of another; the fecond to

the third, &c.

Equality, Union of. See Union.
Equality, in Law, the law delights in equality ; fo

that when a charge is laid upon one, and divers ought to

bear it, he fhall have relief againft the reft. 2 Rep. 25.

EQUANIMITY, in Ethics, denotes an even, uniform

temper of mind, amidft all the varieties and revolutions of

time and chance. This virtue, together with prudence,

forms the character which Horace gives of Ariflippus

:

" Omnis
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" Omnia Ariftippum dceuit colov & ftatus & res."

'EQUANT, or JE'iVKKT, in uf/lronomy, a circle, for-

lj imagined by aftronomers, in tin* plane of tSe deferentj

or eccentric 5 for regulating an 1 adjuring certain triotibns

of the planets, and reducing thorn more eafily to a calcnlus.

See Apogi e, Circle, Deferent, and Excentric.
EQUATED Anomaly. See Anomaly andELLip-

xic Mot. n.

Equates Bodies. 0(\ Gunter's fe&or there are fome-

times placed two line , j \ iring to one another, and nailed

the lines of equated bodies: they lie between the liies of

folids, and fuperficies, and rue noted with the letters D, I,

C> S, 0, T, for dodecahedron, icolihedron, cube, fphere,

ron, and tetrahedron.

The ufes of theie lines are, t. When the diameter of the

fphere :s given, to rind the lides of the five regular hi - 'S,

feverally equal to that fphere. 2. From the fide of any of

the bodies being given, to End the diameter of the fphere,

and the fides of the other bodies; which (hall be equal feve-

rally to the firft body given.

If the fphere be iirft given, take its diameter, and apply

it over in the lector in the points S, S : if any of the bodies

be lirlt given, apply the fide of it over in its proper points ;

fo the parallels taken from between the points of the other

bodies (hall be the fides of thole bodies, equal feverally to

the III-It body given.

EQUATION, in Algebra, is when two equal quantities,

differently expreffed, are compared together, by means of

the fign = placed between them.

Thus, 9 — 4 = 5, is an equation exprefTmg the equality

of 9 — 4 and 5 ; and a + b — c = d, is sn equation denot-

ing that the difference between the fum of a 4- b, and c, is

equal to d ; the quantities between which the fign = is

placed being called the two fides of the equation.

It is fometimes cullomary, however, to place all the quan-

tities on one fide of the equation, and to make them equal

to o, or zero, on the other fide ; as a — b = c, or a -\-~l> — c

— o, &c. which is only fetiing down the difference of two
equal quantities and putting it equal to o.

The terms of an equation, are the feveral quantities or

parts of which it is compofed : thus, in the equation a + b

— c, the terms are a, b, and c ; and the fenfe or meaning of

the exprefiion is, that fome quantity reprefented by c, is

equal to the fum of two others, reprefented by a and b.

When a quantity (lands alone, on one fide of an equation,

the terms on the other fide are faid to be a value of that

quantity. Thus, in the equation x = a — b, the difference

of the two numbers reprelented by a and b is called the

value of x.

Equations are alfo diflinguifhed by the denominations of

Jimple and compound, or, as they are frequently called,Jim-
fle and ajfelted ; which latter term, however, it would be
better to difcard, as being lefs natural and appropriate

than that of compound,

AJimple equation, is that which contains only one pi v it

ef the unknown quantity ; as x + a = b, or a x' + b — c,

or 2 ,v
5
4- 311' = 4 b, & c - where x denotes the unknown

quantity, and the other letters or figures fuch quantities as

are known.
A compound equation, is that which contains two or

more powers of the unknown quantity ; as x' 4- a x = b,

or x ! 4- a x' — b x: = c, &c.
Equatio.is are likewife divided into different orders, ac-

cording to the highcrl power of the unknown quantity con-
tained in any one of their terms; a; quadratic, cubic, biqua-

dratic, &c. thus, '

E C^U
A quadratic equation, is that in which th( ui lan-

tity r-iies to two dimenfioiis, or that contains both the un-
known quantity and its fqiuuef as x ! + 10 x = 30, or a *'

•\-4> x = c

.

A cubic equation, is that in which tl'.e unknown quantity
is of three dimensions, or that rifes to the cube or third

power ; as V — 3 x 5= I, or x i 4- 2 •** = 4, or a :< ' -,-- b *'

4- c x — d.

A biquadratic equation, is that in which the unknown
quantity is of 4 dlmenfions or that rifes to the fourth power)
as x* 4- 2 x = J,

ov x' 4 3 x 1 = 10, or v ->. 4*' 4- 7 x =
JO, or a x' + bx' + ex3 + d x = e. And fo on, for the

yth, Sth and other higher order of equations ; which are

all denominated according to the higheft power of the
unknown quantity contained in any one ot their ti

The root ofc.r, equation, is that quantity, whether positive,

1 :ve, or even imaginary, that when lubftitutcd for the

u :!• own quantity, will make both fides of the equation

vanifh, or become equal to o.

Thus, in the equation x 2 — 6 x = 72, either +12 or
— 6 is a root, or value, of the unknown quantity; for if

earl; cf thefe numbers be feparat-ly fubllituted for x, they
will be found to fatisfy the conditions of the equation.

In the relolution ot an equation, containing only one
unknown quantity, feveral previous operations are often re-

quired to be performed, in order to adapt it to the rule to

which it belongs : the greater part of which may be per-

formed by means of a few felf-evident and obvious principles ;

namely, that if equal quantities be added to, or fubt rafted

from, equal quantities, the fums or remainders will be equal;

if equal quantities be multiplied or divided by the fame
quantity the produfts or quotients will be equal ; or if

equal quantities be raifed to the fame power, orha\ethe
fame root extracted, the refults will (till be equal.

From thefe (imple confiderations are derived the follow-

ing rules, which will equally apply to equations of all or-

ders, and "are alone fufficient for the resolution of limple

equations.

Rule 1.—Any quantity may be tranfpofed from one fide

of the equation to the other by changing its fign.

Thus, if x — jf 3= 8
Then .v = 8 4- 5

Or k — 13
And if 4 x - 8 = 3x4-7
Then 4 x — 3 ,\- = 7 4- 8

Or x = 15

From this rule it alfo follows that if any quantity be
found on each fide of the equation, with the fame fiijn, it

maybe left out of both. And that the funis of all the

terms of an equation may be change d'into the contrary ones,

without affecting the truth of the equation.

Thus, if x + 2 == 7 I- 2

x — 7

A nd if a — .v = b — c

Then x — a — c — b

Or x — a 4- c — b

Rule 2.— If the unknown quantity, in an equation, be
multiplied by any quantity, that quantity may be taken
away, by dividing all the n ft of the terms by it.

Thus, if 7 x =- 49

Then .v = fi -
7

7
And if it x = b — C

1 hen x —
a

Rule 3,— If any term of an equation be a fraftion, its dc-

1, A 2 nominator
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nominator may be taken away, by multiplying all the reft

of the terms by it.

Thus, if- =3
Then tt = 6

And ifl.
a

Then
Or*

{ =
— a I = a c

a(b + c)

Or the denominators may be taken away from feveral

terms of an equation, by one operation, if all the teinis be

multiplied by any numb r which is a multiple of each of

the denominators..

Th if -1=6

12, which is a
2 3 4

Then, if all the terms be multiplied by

multiple of 2, 3 and 4,

We (hall have 6 .v 4- 4* + 3 * = 72

And 13.V = 72
-2 7

Or .x = — = 5
-

13 '13

It alfo appears, from this rule, that if each of the leans

of an equation be either multiplied or divided by the lame-

quantity, that quantity may be left out of them all

The principal methods, made ufe of for this purpofe, as

far as regards the refolution of two fimple equations, are the

three folic.wing :

1. Obf;rve which of the unknown quantities is the leaft

involved, and find its value in each of the two equations

by the methods already explained.

This being done, let the values, thus found, be put

equal to each other ; and l here will arife a new equation,

with only one unknown quantity iu it, the value of which
may be found as before.

As an example in this cafe, let it be required to deter*

mine x and y from the two following equation 1:.

2* + 3 _y = 23

J x — 2_) = 10

- *3 - %y
2

10 + ty

lius, if a .

Then .

a b + ac
b + c

b c
And if — +

a a a

Then x + b = c

Or x = c — b

4." If the unknown quantity, in any equation, be in the

form of a furd, let it be made to (land alone on one fide of

the equation, and the remaining terms on the other ; then

involve each fide to a power denoted by the index of the

furd, and the quantity will thus be rendered free from any

furd exprelTion.

If, for example, ^/ x 4- 2 = 5
Then, by tranfpofition, Jx — 5 — 2 = 3
And, by fquaring both fides, x — 9

In like manner, if v'x
5

-\- a — x = b

Then, by tranfpofition, ^'x* + a = I + *

And by fquaring x* + a — b* 4- 2 b x +
'x' 4- a

= b* + 2 b

:

And by leaving out x1 on each fide a = P + 2 b x

Or a - b* = 2 b x
Or x = a — b"-

5. Any analogy, or proportion, may be converted into

an equation, by making the product of the two extremes

equal to that of the two means.

Thus, if 5 x- : 1 6 : : 5 : 7

Then 3*x 7= i6x J
Or 21 * = 8o

Or x = :r 3
—

21 ° 21

Having thus (hewn the manner in which a fimple equation,

containing only one unknown quantity, may be folved, it will

he proper, in the next place, to explain the methods by

which two or more equations of this kind may be reduced

to a fingle one, and thence rcfolved by fome of the fore-

going rules ; obferving, in this cafe, that there muft always

be the fame number of equations as there are unknown

quantities, otherwife the queftion will admit of a variety of

aufwers.

Then, from the ill equation x —

And from the 2d, x =
Hence, if thefe two values be put equal to each other,

Wefliallhavei^t^^ 23 -^
5 2

Or 20 + 4j> = I 15 — 15 j
Therefore 15^+4^= 115 — 20

Or 19 ; = 95

And consequently y = — = c

19

Aadx= IO + *' IO + _ 20 _

the former rule.

")-.,- 19

5 5 5

2. Confider which of the unknown quantities you would

firll exterminate, and find its value in that equation where

it is the leait involved.

Then fubftitute this value for its equal in the other equa-

tion, and there will arife a new equation, with only one un-

known quantity in it, the value of which may be found as

before.

Thus, taking the fame example as in

2 x + 3 y = 23

5 x — 2 y = IO

23 — 3 y
Then, from the ift equation, x = —

And, if this value be fubflituted for x in the zd equa-

tion, we (hall have

5/ *3 ~ 3.

Or 115 — i5_y — 4jf = 20
And confequently 115 — 20 = 15 y + \y

Or, = g- 5

Andx=iir-i2
9

= 2-i^L = i = 4
2 2 2.

3. Let the given equations be multiplied or divided by
fuch numbers or quantities as will make the term which

contains one of the unknown quantities the fame in both

equations.

Then, by adding or fubtracling the two equations, as

occafion may require, there will arife a new equation with

only one unknown quantity in it, which may be rcfolved

as before.

Thus, taking the fame example as in the two former

methods.

2* + ly — 23
5 x — 2_y = IO

Then, to exterminate x, let the firft equation be multi-

plied by 5, and the 2d by 2, and we (hall have

10 x
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iox + J$y = ns
10 .v — 4_y = 20

And fubtraeting the latter of thefe two equations from

the former, the refill t will be

lyy as 95

And confequently y = —- = 5

And if this be fubftitutcd for y in the lad of the two
given equations, we fhall have

J .t - 2 X J = IO

Orj*= 10 + 10 = 20

n 20
Or .v = — = ±

As another example of tins third method, which is com-

tnonlv more eafy and expeditious in pradlice than either

of the other two,

Let there be given \ ^ r Mo find * and y

Then, in order to exterminate y, let thefirft equation be

multiplied by f, and the fecond by b, and we fhall have

a/x + bfy = cf
bdx -f- kjy = bg

And by taking the difference of thefe two equations,

there will arife

a f x — I .1 x = cf — bg
Or [af - bd) x — cf - bg

c f — br
And confequently x = ~: —-.

af — bd
In like manner, if the full of the two given equations be

multiplied by «/, and the fecund by a, we fhall have

a d x -j- b dy = c d
a d x -j- afy = a g

And, the difference of thefe equations being taken as

before, will give

b dy — afy — c d — a g
Or {Id - af) - cd - ag

. , .
,

c d — a gAnd conlequentlyy = -=—; 7-
b d — af

In which cafe, x and y are here found in general terms

;

and confequently the lolution will hold true, whatever
numbers may be lubfhtuted for a, b, c, d, e,f, and^.

If it be required to exterminate three unknown quantities,

or to reduce the three Ample equations containing them to

a {ingle one, it may be done as follows

:

Find the value of one of the three unknown quantities in

each of the three fimple equations containing it ; then com-
pare the firft of thefe values with the fecond, and the frond
with the third, and there will arife two new equations, con-

taining only two unknown quantities, the values of which
may be found by either of the former rules.

Let there be given, for example, the three following
equations, to find x, y, and z.

*+ y + * - 53
x + 2 y + 3 z = I05
m + 3; + 4« = 134

Then, if x be exterminated in each of thefe equations,
v.e fhall have,

* = 53 —y — *
x = 105 — 2 y — 3s
*= '34- 3.7-4*

And by comparing the firft of thefe with each of the
ether two, there will arife the two following equations:

53 -y-z = 105 -2J--3*
Si-y~z= J34-3.T-4*

From which, by tranfpofition, and the rules of addi i»j»

and fubtra&ion, we fhall readily find,

y =52 - 2%

y - ai ~ 3 a

2

And confequently, by equaling thefe two values of y,
we fhall obtain,

Si — 1 z— =H-2S
2

J

Or 8 1 — 3 z — 104 — 4

a

Or 4s -
3 s= 104 _ 81 = 23

Hence z = 23

y = 5- — 2 z = 52 — jf5=6

a 1
- c
x r 5 ^ -y-*^ 55 -6-23 = 2+ _

And it the three following equations be propofed, ia
general terms,

ax-+-by + cz = d
a'x +- by + c'z = d'

a"x + b'"y + c"z = d' 1

1 hen the values of x, y, and z, found in a fimilar manner,
will be as below :

n _ ab'd' - adb" + djb" - bad" + bd'a" - dba"

y -

ab'c" — acb" -f cab" — ba'c" + bc'a" — cb'a"

a d'c" - ac'd" + ca'd" - da 'r" + dc'a" - cd'a"

ab'c" — ac'b" + ca'b" — ba'c" + bc'a" - cVa^
db'c" - dc'b" + cd'b'l - bd'c" + be'd" - cb'd"

ab'c" - acb" + cub" — ba'c" + bc'a" — cb'a"

Where, if any numbers whatever be fubftitutcd in the place>

of the literal coefficients, the equation will hold : and in a
manner analogous to this, we may exterminate four or more
unknown quantities in general terms ; and thence, by fub-
ftitution, determine their values in any numeral equations

that may be propofed.

Having thus fufSciently fhewn the method of folving

fimple equations, it will next be proper to proceed to the-

refolution of quadratic equations, or thofe of the fecond
power, which, omitting the fimple cafe x* = a, and con-
fining ourfelves only to fuch as are compound, may always
be reduced to one of the three following forms :

1. x' + ax = b

2. x g — a x = b

3 .
*" — a x = — b

Where the value of the unknown quantity x, in each of the
equations, taken according to the order in which they
Ham!, may be exhibited as below :

a

2. x j= -f

+

+

+

+

V _4

Or the general equation a x' ± b x = ± c, whfch com-
prehends all the three cafes above-mentioned, may be re-

folved by means of the following rule:

Tranfpofc all the terms that involve the unknown quan-
tity to one fide of the equation, and the known quantities

to the other ; obferving to arrange them fo, that the term
which contains the fquare of the unknown quantity may be
pofitive, and ftand fuft in the equation.

Then, if the fquare of the unknown quantity have any
coefficient prefixed to it, let all the reft of the terms be
divided by it, fo that the coefficient «f the fq^uire of the
unknown quantity may be I.

Thi«
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'i^inj done, add the fquare of half the coefficient of

the unknown quantity itfelf to both fides of the cquatio::,

and the fide which involves the unknown quantity v>:Il now
be a compl

Lailly, extract the fquare root of both fides of the cqua-

tio:!, by which means it will be reduced to a fimpie one ;

and if l hf in.known quantity be made to (land alone, on one

i f th equation, and the known terms on the other, its

value wii! be determined as was required.

lie. The fquare root of the firft fide of the equation is

:ii\ tys equal to the fum or difference of the unknown quan-

tity, and half the coefficient of the fecond term, accoidhig

as that term is + or —

.

It may a!fo be obferved, that all equations, in which

there are two terms involving the unknown quantity, and

which have the index of the one juft double that of the

other, are folved like quadratics, by completing the

fquare.

Thus, x* — <: X s = h, or x" " - av' = by are the fame as

quadratics ; their roots being as below.

As an iHullration of the rule for quadratics given above,

the following fimple examples in numbers will be found

fufficient.

1. Given x* + 4* = 140, to find .v.

Here *' t4.'t4= 140 + 4 = 144, by completing

the fquare.

And ^
/

5.•- 4- 4.V + 4 = v' I44> by extracting the root.

Or, which is the fame thing, k + 2 = 12.

And confequently .v = 12 — 2 = 10.

2. Given ** — 6 x 4- 8 — 80, to find x.

Here x l — 6x — So — 8 = 72, by tranfpofition.

Then k 1 — 6.v + 9 — 72 + 9 = Si, by completing the

fquare.

And x — 3 = v
/ Si = 9, by extracting the root.

Whence * = 9 + 3 = 12.

J.
Given 2 x* + 8 x — 20 = 70, to find x.

Here 2 x° + 8 x = 70 + 20 = 90, by tranfpofition.

Then x 1

-f 4x = 45, by dividing by 2.

And k' + 4*4-4 = 45 + 4= 49, by completing the

fquare.

Whence x -f 2 = A ' 49 = 7, by extracting the root.

And confequently .\ = 7 — 2 = 5.

4. Given •

Here
'

+ 20| = 425-.

— =42'- — 20-, = 2 2 J, by tranfpofition.

j x = 44j, by dividing by |, or multiplying

44| + ^ = 44|=*t ,byconi-

And >

by 2.

Whence se» — f* + f
pleting the fquare.

A,, A „ 1 /joo — :ono x — 3 — v 7 — "<
•

Therefore x = 2

T° + 7 — V = ?•

It mull here, however, be obferved, that fmce the fquare

root of any quantity may be either pofitive (+ ) or nega-

tive ( — ), it follows that all quadratic equations will admit

of two folutions. Thus, the fquare root of a- (or ^/a 1

)

is either + a or — a; for
( + a) x ( + tf) or ( — ax — a)

are each equal to n', by the rules for the figns in multipli-

cation. So, in like manner, if there be given x> + ax—b,

where x •)•-. is f°und = i/J+jiF, the root may be +

^ b + \a', or — \' /.
1

J
(/', fmce either of them being

multiplied by itfelf will produce b-\-*a~. And this am-
biguity is ufually expreffed by writing the uncertain fign +
before V b +^a% by which means we have x = + ^ b-\-\ r
— h a ; and the lame mode of reafoning is equally appli-

cab!.- to any literal or numeral quadratic equation whatever.

Tims, in the firft numeral equation above, 1+4V- ij-,

it has been found that x+ 2 — v' 144 = 12 ; but if the un-

certain iign + be put before /144, it will become .-

= + s/ 144= + I i or —12; and confequently x = + 1 2

— 2 = 10 or — 12 — 2 = — 14, which are the two roots of

the equation as* +-4*= 140, as will be found by fub-

liituting either of them for x ; the refult in both cafes

being 144.

In addition to this, it may be Mill farther remarked, that

a quadratic equation may be propofed of fuch a form, or

have its coefficients f.; related to each other, that the value

of the unknown quantity can only be exhibited by means of

the fquare root of a negative quantity, which, it is plain,

cannot be determined ; as there is no quantity, either pofi-

tive or negative, which being multiplied by itfelf produces

fuch a form of expre.Tion. If, for example, the value of x

required from the equation **+ 13= 4*1 orx'— 4*
= — 13, we (hould find .\:= 2 + A / — 9 ; and as it is here

neceflary to extract the fquare root of — 9, which cannot

be determined, the queftiou is (hewn to be impoflible, or to

involve a contradiction.

But although imaginary expreflions of this kind are of

no other ufe in the relolution of quadratic equations, than

to fliew 1 hat a particular problem cannot be folved, they

muft not, on this account, be altogether rejected ; as they

are well known to be of the greater! ufe in many mathe-

matical inveftigations, particularly in fome of the higher

branches of the fcier.ee, where no other mode of reafoning

could be fo fuccefsfully or advantageoufly employed.

Thus, if e be made to reprefent the number of which the

hyperbolic logarithm is 1, it is well known, as a theorem ia

trigonometry, that

Cof.

Sin.

+ f-'V" 1

.'~ l V
2V-I

Where the fine and cofine of any arc x is exhibited in a

very commodious manner, by means of imaginary expo-

nential expreflions ; which formula:, though objected to, anJ
i idiculed Lv certain writers, are confidered, by the celebrated

Lagrange (Lecons, fur des Fond. Analytiques) as one of

the fineu analytical difcoveriesof the eighteenth century.

Having thus fnfficiently explained the nature of quadratic

equations, it will be neceffaiy, before we proceed to the

relolution of cubics and thofe of higher dimeniions, to Shew.

how the fecond term of any equation may be taken away,

in order to fit it for a folution ; which is done as follows :

Divide the coefficient of the fecond term of the propofed

equation by the exponent of the firft term, and add the

quotient, with its iign changed, to fome new unknown
quantity: then if this fum be fubftituted for the unknown
quantity in the propofed equation, a new equation will

arife, which will want the fecond term, as required.

For example, let the quadratic equation ar — 8 x -f- 15
= c, be that of which it is required to take away its fe-

cond term.

Then fince 1=4, if x be put =zy + 4, we fhall have,

x
5 =
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** =/ + «; + 1(5

— S.v = —8^ — 32

+ 15 = + 15

Or, if the fecond term be taken away, by means of the
above-mentioned rule, any equation of this kind nay be
exhibited under the foim

x' + p tc = + q
And, in this cafe, the value of the unknown quantity x>

e folved without completing the fquare, by only taking according to the rule ufually afcribed to Cardan, is as fol
-

Whencey — 1 = 0, the equation required".

From which it appears, that any quadratic equation may

away the fecond term ; For Cnce in the above reduced 'ow

equation y = */ I — I, we (hail have x = y + 4= \ + 4

Again, let the equation .\-' — 9 *' 4- 26 x — 34 = o be

given, to exterminate the fecond term.

Then fince $ = 3, if x be put = y + 3, we (hall have,

«3 = / + 9/ + 27^ + 27
_ 9*= = - 9/ - 54^ - 81

4- 26.v = + 2oy + 78

- 34 = -34

x= V*

the values oi /> and y being always (uppofed to be taken
with the fign + or - 1 according as they are found in the
given equation.

The rule may be demonftrated thus :

Whence y3 — y — 10 = o, orj> 3 — y — 10, the equation

required.

In like manner, let the following literal equations of the

fourth power .v
4 -j-p x'' + q x" + r x + s = o be given, to

exterminate the fecond term.

Then, by putting x = y ——, we (hall have,

4
f

p x % =

qx'~

rx =
s =

pyl-

+

8

ML
4

qf

3/>
!

Pi

+ r y

Pi

64

16

p

+ -h-

Let the equation, whofe root is to be determined, be
x J + p x = y

Then if a- be affumed = y + z, we (hall have, by fub-
(litution,

•v ' = J'
3 + 3jV z (y + »)+ a 3

P N = / (,y + g)

Or k 5 4-/ x =
_y

5 4-3y z+pxy + z + z' = q
And if, in this laft equation, 3 y k be taken = — p,vie

du.ll have the two following equations for determining the
values ofy and z : viz.

$yz = -p
r+= J = 7

Where, fince in the firft of them, z = — --, if this value

be fubftituted in the fecond, it will become

A.
3J*'

Hence j;* +

256 j — 6+rp + 16 q p
256

;/
j' +

8 r - 4 p q + f

4/>' + p*_
o,

— y
*7y3 q

y + Or by multiplying by y
1
, and then tranfpofing the terms,

the reduced
_ \ .

\^P)
And as this equation is now in the form of a quadratic, on

equation required. And the fame method of folution may account of the index of the higher! term being double that
be applied to the taking away the fecond term of any equa- f the fecond, we (hall have, by the rule already given for
tion whatever.

Another fpecies of transformation, of ufein reducing equa-

tions to their fimpleft form, is that of converting iuch of

the terms as have fractional coefficients into others that (hall

be integral ; 'which is done by fubftituting a new unknown
quantity, divided by the produd of all the denominators,

inftead of the unknown quantity in the equation; and then,

by proper reductions, the equation will oe found to have

the form required.

by
that purpofe, and by fimple equations.

y=Vi
a =—

i± Vihqf + ^Pf
it

v 4*±y ($*)•-+ npy

Whence x = y 4
it

J x* + - x +
b c

beThus, letx' 4 — *' 4
a

the given equation.

Then, if x be affumed =:
abed

ftitution,

r
,

pf
,
_jf_ + si— 4. - = o

al'c-d^a- b c s d> a' b c'd 1 abed d

And by multiplying the whole equation by a* I' c' d' it

will become
y' + bcd/>y'J a* 6 c

q d'qy*+ a ' b' c'
1

d> r y 4 a'b4
c
A d> = o,

which is of the form required.

preparation being made, it will now be proper to

TOC 1 to the folution oT cubic equations, or thole of which

the higheft power is of three dimenfions; all of which, when
exprcfled in general terms, are of the form

x*±px' ±. qx ± r = o.

V 5 q ± v [\ 7y f H PY
as was to be (hewn.

As a practical application of the rule, let there be given

y we (hall have by fub- the equation .v + 6 x = 20, to find the value of *;.

Thus, ify> be put =s 6, and y = 20, the analytical expref.

fion will become

v/ 104- V 100 + 8 --
^ 10 4- \/ 100+ 8

2

= ^10 + v^ioS

= V 10 + 10.3923 -

V 10 4- V 108

2
= V20.3923 —

Vio 4- 10.3923

2

V 20.3923
- 2.732
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= 2.737 = 2."*2 — .7*2 = 2. which is the re-
2.732 n ,3

qu red value of v.

It happens, however, that tlie value of the unknown
quantity is here on'y found by 'approximation ; but this,

when the root is a whole number, may always be avoided^

foi fince in the prefent inftance, {,' io + v/ 108 = i f / 3,

as may be proved by railing it to the third power, if this

be fubftituted in its proper place, in the above expreflions,

j,

2
_^.= ' + ^3

v io + -/108
2 I + 2 ,/ 3 + 3 - 2

we lhall have ^ to -f-
\' 108

2 _ 6 + • *>*-

«+V3
* + 2 ^3

'+V3
= 2, as before.

i+ V3

'+ a/ 3
Again, as a fecond example, let there be given .v' — 6.v

= — y, to find the value of x.

Here^i — — 6 and q =? — q
Then, by fubitituting thefe values in the above formula,

we have

-4t + V2o1-8- — 2

V - 4 l + 20

= V 4* + 3i + T7=V-4i + 3l
V i +

2

= -I + _—- = — I — 2 = - 3, the required value of*.

But as a quadratic equation has been (hewn to have two
routs, or values, of the unknown quantity, fo, in like man-

ner, it may be proved that the unknown quantity, in a cu-

bic equation, has three values or roots, each of which will

be found to anfwer the conditions of the queltion.

Thus, in the firfl equation *> + 6x — 20 = o, given

above, where x has been found = 2, or x — 2 = o, if

x' 4- 6 x — 20 = o be divided by x — 2, we lhall have

.v
1

j- 2 x + 10 = o, or je" + 2 x = — io, the roots of

which equation, found according to the rule for quadratics,

are — i + 3 / — I, and — I — 3 N
/ — 1, each of which,

as well as the former root 2, are values of the unknown
quantity, as will be found by fubitituting them for x in the

given equation.

It muft be obferved, however, that neither the formula

of Cardan, nor any other that has yet been difcovered, will

be found fufficient to determine the numerical value of the

Unknown quantity in every cubic equation that can be pro-

pofed ; for when the coefficient of the fecond term of the

equation is negative, and the cube of j of it is greater than

the fquare of half the abfolute term, the expreflion for the

root becomes imaginary ; and therefore no intelligible relult

can be derived from it.

Thus, if the equation propofed, were x' — 3 x = I,

the analytical expreflion, when converted into numbers,

will become .v = ^A +

the irreducible cafe of cubic tquothm ; and notwith (landing
the reiterated effort* of the moft celebrated analilts in Eu-
rope, from the time when the want of generality in the
rule was firft obferved, to the prefent day, no remedy has
been found for this defect, except by a method of folutiou

which it> derived from the trifcftion of an angle, or by con-
verting the expreflion into an infinite ferics j in which latter

cafe that part of the quantity which is imaginary diiap-

pears, and by that meant enables us to compute the root to

any degree of exactnefs. For it is to be remarked, that

although the unknown quantity cannot be determined from
the formula itfelf, yet all the three roots are, in this cafe,

real, and can be found, at lealt approximately, by either of
the two methods Lll-mentioncd.

Leaving this part of the fubject, for the prclent, we lhall

next proceed to biquadratic equations, or thofe of the fourth

power ; any one of which, when the fecond term is taken
away, may be reprefented, in general terms, by x l 4 ax'
+ lx-rc = o; and the rule tor the refolution of any-

equation of this form, is as follows :

Find the value of y in the cubic equation «' —
a"* + 12 c , 2 <j

j — b -4- — [a' — 76 c), by the rule be-

3. .

2 7.
fore given for this purpole ; and let the root, thus deter-

mined, be denoted by v.

Then find each of the values of .v in the two following

quadratic equations,

«' + ( •« - * «)* = - E|« + \ (v - f «)] +
b

V* - 1

t +

*h + I s z
3
-

Vi - i j.

-, the value of which

3

cannot be determined either in integers, fractions, or ra-

tional furds ; although, by fubitituting it tor x in the

given equation, the terms will all vanifh as they ought; and

confequently, in a certain fenfe, it may be laid to be a root

of the equation.

This defective ftate of Cardan's formula, or that in

which it fails as a general rule, has commonly been called

*' - ( *v - f «)* = - [| a + f (v -,f «)] -
b

And the values of x, thus found, will be the four root's

of the biquadratic equation x' + a x~ 4- b x + c = o, as

was required.

The rule, which is here given in a more commodious
form than that of Des Cartes, may be readily demouftrated,

by making the given equation x l 4- a x" 4 b x 4 c = o,

equal to the product of two quadratic equations, and then

equating the coefficients of the homologous terms. Thus,
if X + p x + q be multiplied by ** — p x + r, and the

product thence arifing put — o, we (hall have x' -+•

(r 4 q — p") x l + p (r — q) x + rq = 3.

Hence r + q — p
1 = a, p {r — q) = b, and r q ~ <-

;

and confequently 2 r = a + p' 4- -, and 2 q = a + p*

b

And if thefe values be fubftitnted in the equation rq~c,
or its equal ^.r q =z 41, we lhall obtain, after proper re-

duction, the equation p
6

-\- 2ap x + (<r — 4 c) p' — b\
Or, by putting^- = y — f a, and fubitituting it in the

latter equation, we lhall have for the refult the cubic equa-

a' + 12 c 2 a . ,

tion v
!

y — b' -\ ((^
, — 36 c), which is that

3 2 7
given in the rule.

Hence, if the value, or root of y, in this equation, be
put = v, we lhall have, from the equations given above,

p = v'^ — fa, q — t a + i (v — ia) ~ —
2 ^v — i a,

and r = \a + | (w — | a) +2 Vt> — j<?. And by.

ti fubitituting
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fubftitutlng thefo values in the two quadratic equations
»* + P * + f = Of_ and x' — p x + r = Oj they will

become .V + ( v^v — fa) * =
,

l>'/—T— and *' — lVv—l a\x = — la-l
\ a — J (*> — } a)

( Vv - f «) x =

— the roots of which equations
* - i

.

a -v - — fa;
will be the 4 roots of the propofed biquadratic equation

x* + ax"
' + bx 4 c = o. As a practical example for

the exercife of this rule, let there be given x* — 6 x"- —
16 x + 21 = O, to find the 4 values of x.

'Then, if the numbers — 6, — 16, and 21 be fubftituted

in the place of a, b, c, in the cubic equation v 1 '

3 y

36 + 2522a= b
1 ] (a

2 — %6l), it will become y
J —

27 •

3
12

= 256 (36 — 756), or_y' - gCy = 576, where the

value of y, as determined by the preceding rule for cubic
equations, will be found == 12.

Hence, if 12 be put for v, — 6 for a, and — 16 for b, in

the two quadratic equations,

*'+ (Vv-U)x=-ia-l(v~l-a) +
2 ,/

(
/

7 a
) i*-\{v-la)-

2 ,/ ,

they will become,

*l + ( '.'12 + 4) .v= 3 -S-2=-7
X 1 -

( V 12 4 4) X = 3 - 8 + 2 - -
3

Or,

*5 4 4 .v + 7 = O
*' — 4 * 4- 3 = °

In the firit of which *= -2+ ,/ — 3, or, — 2 — v' — 3.

And in the fecond, x= Jor I, which are the roots of the

given equation x 4 — 6

x

: — i6x4 21 = ,p; there being
always as many values of the unknown quantity, in any
equation, as there are units in the index of its higheft power

;

as will be (hewn in a fucceeding part of this, article.

But before we proceed to any enquiries of this kind it

will be proper to obferve, that no general rule has hitherto

been found for refolving equations of the 5th, 6th, or

other higher orders, notwithftanding the numerous at-

tempts that have been made for this purpofe ; fo that in

this refpeft we have not been able to advance a (Ingle llep

beyond what had been done by Louis Ferrari, Bombelli,

and others in the early part of the 17th century, who
were all acquainted with the method of refolving biquadra-

quations ; which is ftill the boundary that the mod
fkilful analiils, afiifted by all the advantages of a more
comprchenfive and commodious calculus, have not been able

to paf?.

lint although no general refolution has hitherto been
given of equations higher than tliofe of the 4th power, there

are, notwithstanding, fome particular equations, of all orders,

which, on account of certain relations fubfilling between the

coefficients of their different terms, may be refolved by the
rules which have been given for thofe of the firft four ordi n\

'I his is particularly the cafe with what have been niually

called reciprocal equations, which are fiieh that the coef-

ficients of the terms form the fame numerical feries, whether
tak'-ri in a direA or an inverted order; or that remain the

Vol. XIII.

fame when the reciprocal of the unknown quantity, or

- is fubftituted for .v.

x
Thus, for example, the equations *' + fx* 4 qx 1 4- qx*

Arpx 4 1 =0, x -\-px 3 4- qx' 4 px + i = o, Sec. which
are of this kind, may always be transformed into others of

a degree denoted by half the exponent of the higheft

power of the unknown quantity, if it be an even number,
or by half the exponent diminifhed by 1, if it be an odd
number.

Thus, let the lad of the two equations given above,

x* + p x' + q x' + p x + I = o, be taken in the form

o, to which it can be readily+ j. +M* + ;)+7

reduced ; then if x + - be put = 2, we fhall have x* 4 2 -f»'
x

y —,— z", or x' + 2 ; and if this be fubftituted

in the original equation x* + px' + qx"- + px + l — o, it

will become z' -\-pz = 2 — q. And fince x -\— = z,

we fhall have x* — zx 4 1 = o. Hence, if the two roots

of the equation z' 4 pz = 2 — q, be denoted by r and r',

we (hall have the two following equation. x' — r x 4 1 — o,

and x 1 — r x 4 1 = 0; the roots of which will be the four

roots of the given biquadratic equation x 4 4 px + q

x

1
4-

px + l = o.

And in a fimiiar way may any other equation of this

kind be refolved, when the index of the greateft power of

the unknown quantity is an even number.
And if the index of the unknown quantity be an odd num-

ber, as in the equation x + px L qx'-t qx' +px 4 I " O,

it is obvious from infpeftion only, that — 1 is a root of the

equation ; and, confequently, if x px i + qx + qx~ -j-px

4- 1 — o, be divided by x -j- 1, it will be reduced to the form

X* 4- (p — I ) x — (p — q — I ) x' -1 (p — I ) x 4 1 = 0,
which is another reciprocal equation, a degree lowe; - than

the former; and having the index of its higt eft power an

even number, it is confequently refolvible in the manner
above explained.

Alfo, when two or more roots of any equation are equal t°

each other, the equation may always he reduced to another of

an inferior degree, and the routs, by that means, determined.

Thus, if the cubic equation x* — px' 4 q x — r = o, has

t> g — or
two equal roots, each of them will be x = - — —

.

t - 67
For, let the three roots be denoted by a, a and b ; then by

the compofition of equations we (hall have x ! — (2 a 4 //)

*' 4 (a' + 2 ah) x - a ' 1/ — o ; wRere 2 a 4 b =. p, a'' +
2 ah — q, and a b — r ; and if thefe values be fub-

ftituted in the above form, it will become x = {— ==f-Gq
2rt' + Afd'b + a'{+ 2aV — oVi _ 2a' — ^ti'b 4 2ab'

8a' 4 S«i 4 2b7 — 6a' — izab 2a' — 4 ab 4 2 b'
~

a, as was to be (hewn.

Thus, let the equation x 1 4" $ *' — 32 x 4-36 = 0,
which has two equal rootj, be the one propofed to be re-

folved.

Then fince /> = — c, q = — 32, and r = — 36, if thefe?

values be fubftituted in the formula it will
_/y-g r

p' -<>>/'

become x =ZlAZEr^^^ ll°±L2 * =^ a
2X25—ox — 3a 50+192 ?i:

2, which it one of the equal rootl of the equation.

SB
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And in a fimilar manner may the equal roots of equations

of the higher orders be determined ; but though the fubjeft

confidered as a branch of analyfis is highly curious, and on
that account has been far more completely and fcientitically

iuvefligatcd than in the cafe here given, its practical impor-
tance is too trifling to render a'.iy farther elucidation of it

necefTary, in an article fo confined as the prefent. The
fame may alfo be faid of the method ufually given for deter-

mining the roots of an equation by means of the divifors of

its laft term, and other fimilar proceffes, which are moftly

tentative, and only adapted to the finding fuch roots of the

equation as are rational, and for that rcafon readily dif-

covered by a few trials.

It remains, therefore, only to (hew ho-.r the roots of any
numeral equation whatever may be determined by approx-
imation ; for which pinpofe, it will be fufficient to give the

rule firft employed by Newton and Ralphfon, which, though
attended with iome defedts, is as commodious, when con-

fidered as a general method of ready and eafy application,

as any one that has yet been propofed. The rule is as

follows.

Find, by trial, a number nearly equal to the root required,

which call r ; and let z be put equal to the difference be-

tween r and the true root x.

Then, inftead of x in the given equation, fubftitute its

equal r + z, and there will ariie a new equation, afft&ed
only with z, and known quantities.

This done, reject all thofe terms in which there are two
or more dimenfions of z, and the value of z will then be
found by means of a fimple equation.

And if the value of z, thus found, be added to, or fub-

trafted from, that of r, according as r was afTumed too great

or too little, it will give the root required nearly.

And if this root fhould not be thought fufficiently near the

truth, the operation mud be repeated, by fubflituting the

laft refult inftead of r, in the equation exhibiting the value

of z ; by which a fecond correction of the root will be ob-
tained more accurate than the former, and fo on to any degree
of exa&nefs required.

As a practical example, for the illuftration of the rule,

let there be given the equation x 1 + x 1 + x = 90, to find

the value of x by approximation.

Here it is foon found, by a few trials, that the root is

fomething greater than 4.

Let, therefore, 4= r, and r + z •= x, then,

x' = r 1 + %r-z + 3rz 2 + z'

x* =r* + zrz + z 1

x = r + z

And confequently by rejecting the terms z 3
-|i ^rz 1 + %-,

we fhall have r*-\- $r' s, -\- r" -\- 2 rz -r r + z = go;
00 — r' — r"—r 90— 64— 16 — 4 6

er, z = -
. = -—-—-— - = — = .10,

3r'+ 2r + I 48+8+I 57
and x = 4 + . I O = 4. 1 , nearly.

And again, if 4.1 be fubftituted in the place of r, in the

laft equation, we fhall have.

_ 90— r' — r-—r_ 90— 68.921 — 16.81— 4.1 _ 78.12 t

~3 r' + 2 r + i~ ~'5043 + 8.2 + 1
"

59.63
= .00283 ! and * = 4- 1 + -00283 = 4.10283.
And by proceeding in this manner, the root may be ob-

tained to any degree of accuracy required.

The chief defect in this rule is, that it does not fhew the

progrefs made in the approximation at each operation, and
that when the roots are fmall and fome of them nearly equal

to each other, they may be paffed over, by this method of
operating, without their being perceived ; both of which
circuraftances have been particularly noticed by Lagrange,

who has given an improved method of approximation in hi*

excellent work on the " Refolution des Equations Numc
-

-

riques," to which we muft refer the reader, as being but little

fulceptible of that kind of coucife elucidation which ne-

ceffarily belongs to an article like the prefent.

It, therefore, only remains to give fome account of the

general theory of equations ; in which it will be firft necef-

i.ny to fhew, that every equation, of any order whatever,

has as many roots as there are units in the index of the

higheft power of the unknown quantity in that equation.

For this purpofe, let us take the general equation x" +
P a"-' + Q x"

-J + T x + U = o, to which all others

can be readily reduced : then if a root of this equation be
denoted by a, the firft fide of it will be divifible by x— a.

For, fince a" + Px"- + Qx""'...+ Tx + U - o.

Anda" + Pa""' + Qa"-5
. . . + Ta + U = o.

Therefore, by fubftraaion, (*" — a") + P (**?' — a r—)
+ Q (*— — a—•) . . . T (* — a) = o.

But any exprefllon of the form (x" — a"), where n de-

notes any whole pofitive number, is = (x — a) x (,x"~' +
ax"~* + a- x"

-3
. . . a"~* x + a"

-
'), as may be readily

proved by multiplication. Whence, if the quantities

*" — a", x"~' — a""', as"
-

" — a"—, &c. be each divided by
x — a, we (hall have

x"- + a x"-' + a' x"-J
. . . . + a"-

x—' + a x"" 3
. . . . + a""*

+ x—1
. . . . + a"-J

+ 1

Or, if the fame expreffions be arranged according to the

powers of x, they will become
x"
-

' + a x"— + a 7 x"-3 . . . . +
+ P x"-1 + P a x"- . . . . + P a

+ Q- + Qa"

+ T
Where, by putting P' = a + P, Q' = a

1 + a P + Q, &c.
we fhall have x" + P x"-' + Q *—

' . . . + T x + U =s

(x — a) x (x
n- + P'x"- + Q'x"" 3

, &c.) = o.

And if h be fuppofed to be a root of the equation x"~'

+ P' xn_1 + Q' x"-3 , &c. = o, the former of thefe will

become x" + P x"~' + Q x"
-2

, &c. = (x — a) x (x - b)

x(x"-** + P"x"~ 3 + Q" x"""*, &c); which latter equation

may be (hewn to have a fimilar factor, x — c ; and by pro-

ceeding in the fame manner, the original equation may be

decompofed into as many faftors, x — a, x — b, x — c,

x — /, as there are units in the exponent a
of its higheft term.

Hence, by confidering equations as formed by the pro-

duct of certain faftors, x — a, x — b, x — c , &c. we are

enabled to difcover a number of relations which fubfift be-

tween its roots and coefficients.

Thus fuppofing a, b, c, d to be the roots of the biquadra-

tic equation x* + p x* + q x" + r x + 1 = o, if this be

repefented by its faftors (x — a) x (x — b) x (x — c)

X (x — a') = o, we (hall have, by multiplying them together,

x* — (a + b + c + d) x 3 + (a b + a c + a d + b c +
bd + c d) x* — (abc + abd+acd + bcd)x+abcd
= o ; and by proceeding in the fame manner, a fimilar re-

fult may be obtained for any equation whatever.

Hence, from the bare infpeftion of this equation, the

following confequences are readily derived.

1. The coefficient of the fecond term of any equation,

taken with a contrary fign, is equal to the fum of all the

roots of that equation.

2. The coefficient of the third term is equal to the

fun
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firni of the products of all the roots, multiplied together,

two by two.

3. The coefficient of the fourth term, taken with a con-

trary lign, is equal to the fum of the products, of all the

roots, multiplied together, three by three ; and fo on to

the la(l term, which is equal to the produft of all the roots

with contrary iigns.

From this it alfo follows, that in an equation wanting

its fecond term, there mult be both pofitive and negative

roots, and that the fum of the former is equal to that of

the latter.

And in the fame way, a number of other properties of

the various orders of equations may be derived, which will

be found of great ufe, not only with refpeft to their refo-

lution, but as funiilhing the materials for a complete invefti-

gation of this curious and interefting branch of analyfis.

We flull only farther add, that belides the limple faftors

into which any equation may be decouipoled, it may like-

wife be produced by multiplying together factors of any

degree, provided the fum of their dimenlions be equal to

that of the propofed equation.

For the application or the principles and rules, illuttrated

in the preceding article, to the folution of arithmetical,

geometrical, and other queftions and problems, we refer to

Reduction o{ Equations, Application of Algebra, &c.

Equation, in AJfronomy, is a term ufed to cxpreis the

correction, or quantity, to be added to or fubtrafted from

the mean poiition of a heavenly body, to obtain the true
;

it alio, in a more general fenfe, implies the correftion arifing

from any erroneous fuppofition whatever. E. g. The time of

noon, determined by taking equal altitudes of the fun, is

firft obtained by fuppofing the fun's declination conftant

during the whole interval, which faife fuppofition is coireft-

ed by an appropriate equation. Moil of the principal

equations will be found under their different articles, in the

various tables to which they belong.

Equations, Canjlrufiion of. See Construction of
Equations. '

Equations, Converfion of. See Conversion of Equa-
tions.

Equations, Abfolute, adfeBed or affected, differential, emi-

ntntiaJ, exponential, Jluential, jluxivnal, literal, numeral, and

tranfcendental. See the adjeftives.

Equation of a Curve, is an equation (hewing the na-

ture of a curve, by exprefling the relation between any ab-

fcifs and its correfponding ordinate, or elfe the relation of

their fluxions, &c. Thus, the equation for the circle is

ax — x 1 = y', where a is its diameter, x any ablcifs or part

of that diameter, and y the ordinate at that part of the

diameter ; and the equation denotes, that whatever be the

abfeifs expreffed by x, the fquare of its correfponding or-

dinate will be a x — x 1
. Thus alfo the equation for the

ellipfe is
' ax — x' =. y ; for the hyperbola — x

in allax + x' = y
1

; and for the parabola p x = y
which a is an axis, and p the parameter. This method of

'xpreiling the nature of curves by algebraical equations

was firfl introduced by Des Cartes, who, by thus connect-

ing together the two fciences of algebra and geometry, made

them naturally fubfervicnt and auxiliary to each other, and

thus laid the foundation of the mod conliderable improve-

ments that have been made in every branch of them Gnee

that time. See Application of Algebra, &c. See alfo

Curvj?.

Equation of Payments, in Arithmetic, is the method of

reducing feveral debts payable at different times, and bearing

nointe eft till after the term of payment of a Angle debt or
payment, to be discharged at once, without lofs either to
debtor or creditor, allowing fimple intereft ; or, it is the
method of finding the equated term at which thefe feveral

debts (hould be paid in one fum. Cocker, Hatton, Kerfey,
fir Samuel Morcland, and Ward, have given rules for this

purpofe, which Mr. Malcolm has examined and found to be
erroneous ; and though the error reflating from any of the
rules which they have propofed is not very coniiderable,

the following procefs furnifiies one more accurate.

Let the debt firft payable be

The laft payable debt D

The diftance of the term T

called d
The diftance of the term of

payment /

The diftance of the equated time x
The rate of intereft, or 1 year's intereft of 1/. r
The diftance of the time t and x is x— t \ for x fcs be-

The diftance of the time T and as is T— .vj tween them.

Then the intereft of d for the time x— t is dr x x— t,

or dr x— drt, dr being one year's intereft of d ; and

^ is the difcount of D for the time T— .v,
I + I r — r x

becaufe Tr—rx is the intereft of 1/. for that time,

which is coniequently the difcount of 1 + Tr — r x for the
iame time ; confequenlly, from the nature of the quef-

tion, we fhall have d rx — drt = —

—

; which

being reduced, gives T + t +
DT + dt

D
+ T r — r x

X X — 3C' =

dr
DT +dt

Then make T + / -\ — = a, and
d r

dr

quadratic equation, x

+ Tt

-f- T t = s, and a x — x ; and refolving this

2 — V 4
E. gr. Suppofe 100/. payable one year hence, and 105/.

payable three years hence ; what is the equated time, allow-
ing fimple intereft at 5 per cent, per annum ?
tt d = ico fD = 105 7
Heie ,= , IT =3 \

r =-°>

Then D + d = 205, dr = c, and ?-±J?= ^£1 - 4I .
dr c

'

D + d
And T + / + —r—

>

DT + dt
And j- or

;
+ T /

I - 4 + 41 = 45

3'5 + 100

= 86.

dr
Confequeft'tly,

+ 3 = 83 + 3

«+ /
2S1L _ 86=1*

2 +J A. 2 ^506.25-86=22.5

+ J 420.25 = 22.5 + 20.5 = 43 or 2 : but 43 cannot
be the true anfwer by the conditions of the qucftion, fince

it is greater than the diftance of the laft term in tiie qucftion ;
and therefore 2 is the anfwer required.

If there are more debts than two you muft firft find an
equated time for the two that are firft payable ; then con-
lidvr their fum as a debt payable at that equated time, and
find another equated time for that debt and the next of the
given debts, &c. Sec Malcolm's Arithm. book vi. $5.
or p. 61 6—621.

bQUATIQM of the Centre. This is the firft and moil
coniiderable of all the equations that are applied to the
mean motion of a planet. It arifes immediately from the
nature of the ellipfe. If the orbit of a planet was perfectly

3 B 2 circular
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circular it would have no equation of trie centre ; and a

fpherical body, revolving round a centre of force- in a;i ellip-

tic orbit, undifturbed by the motion of other bodies, would

require no other equation to correel its mean motion than

the equation of the centre.

The neccflity of applying this equation to the motion of

the fun, in its apparent orbit, was known to the early

aftronomere ; for, in fact, no very accurate obfervations were

neceffary to (hew that the fan did not perform equal parts

of its annual motion in equal portions of time. When, by

means of gnomons, the length of the year and the obli-

\ of the ecliptic were pretty well eftablifhed, it mud
have been eafy, with the feme inllrument, to have obferved

the declination of the fun every day, and from thence to

B computed its longitude. The tiril aftror.omers who
undertook, this examination rnii.1 naturally have expected

to find a regular increafe in the fun's longitude for every

lay in the year ; but when they found that in the eourfe of

three months the obferved longitude differed near two

excentric orbits, we refer the reader to Dc la Lande's Aftro-

nomy, vol. ii.

We (hall here only explain the nature of this equation in

an orbit perfectly elliptical. The equation of the orbit of a

planet is evidently nothing at the apfides ; beginning to

reckon from the aphelion it augments rapidly ; as the true

or real motion being there the (lowed, differs mod from the

mean motion, it continues to increafe, but lefs and lefs ra-

pidly, till the planet has arrived at fome point about three

fi 'ns, and fomething more from the aphelion, at which point

the true and mean motions are equal. At this time the

equation is the greatefl, it begins then (lowly to dimiuifh,

and the diminution becomes more and more rapid, as it ap-

proaches the perihelion, at which time the real motion ex-

ceeds the mean motion by the greatell quant : ty. When it

arrives at the aphelion the equation is again nothing. la

the fame manner it increafes again to a maximum, and then

diminifhes till its return to the aphelion, where it is again

nothing. The equation is fubtractive in the fird fix fign*

d< jrees from that which they had computed, it became then from the mean motion, and additive in the others

evident, that if the fun's orbit was circular, and its mo-

tion uniform, at leaf! the earth was not placed in the centre

of it.

This difference, which we now call the equation of the

TiX+X'ftTt'Centre, was named by the ancient adronomers tt§

from crfo.-'-syi;, addition, and c/$ui;:cn:, fabtracTion, becaufe

tin's equation is fometimes additive and fometimes fubtrac-

tive, a name almofl applicable to all equations, but applied

to the equation of the orbit as the moll confiderable of all.

Hipparchus was acquainted with this unequahty in the

motion of the fun, which had not long been difcovered

before his time. He obferved, that from the equinox of

The greatefl equation may be derived directly from obfer-

vation ; or if the eccentricity be known it may be computed,

and at the fame time the degree of anomaly in which it hap-

pens. For this purpofe it is fumcieut to find the point M
(Plate XII. Aflronomy,fg. 107.) where the planet is at its

mean diftance. Fl r it is evident, that the moment the planet

arrives at the point where its angular velocity D F M is equal

to its mean velocity, the mean longitude will ceafetogainupon

the true longitude, but their difference will be a maximum ;

becaufe till that moment the real velocity, which was lead,

had continually caufed the mean velocity to accelerate upon
the true, but from the moment they are equal, the real

fpring to the fummer folftice, there was an interval of 94! velocity begins to accelerate upon the mean, and to regain

days, and from the folftice to the next equinox 92^ days
;

that is, two days lefs, notwithstanding thefe points were

equally 90" from each other. The motion of the fun in two

days is 1° 58', which is nearly the quantity of the greatefl

equation. To explain this difference, and to affign the

exacl proportion to every day in the year, the ancient aftro-

riomers either placed the earth out of the centre, at a fuffi-

eient diftance to produce the greatefl equation, or imagined

an epicycle to revolve upon the circular orbit, on whofe cir-

cumference the fun was fuppofed to move. Thefe firp-

pofitions would give the fun's longitude near enough the

truth to fatisfy the imperfeft obfervations of thofe days, and

when fimilar inequalities were obferved in the moon and

planets, new cycles and epicyles were invented to explain

them. But thefe contrivances, however ingenious, had very

little pretenfion to be claffed as theories or hypotheles,

capable of giving a fatisfaftory explanation of the caufes

of thefe phenomena. An ingenious mechanic may make a

clock, that fhall reprefent all the inequalities of folar time
;

the quantity which it had before loft : from this time the

true and mean place approach each other, ar.d the equation

begins to diminifh. Thus the problem eonfids in finding

the point M, and the true anomaly A F M of the planet,

at the moment that its true velocity is equal to the mean
angular velocity.

Take FM a mean proportional between the two femi-axes

of the orbit. With the focus F as a centre, and diftance

F M, defcribe a circle M N, which circle will have a furface

equal to the ellipfe. Suppofe a body to defcribe uniformly

this circle in the fame time in which the planet defcribes its

ellipfe, its angular velocity will always be equal to the mean
angular velocity of the planet in the ellipfe ; and the area

delcribed in the circle will be always equal to the area

defcribed in the ellipfe, becaufe the planet always defcribes

equal areas in equal times. For example, if the planet de-

fcribes in one day an area D F Rrr-.-jj thpart of the elliptic

furface, the area E F O, delcribed in the circle, willlikewife

be the 7^T lh part of the area of the circle ; and the real velo-

and by a proper application of fome very fimple principles city of the planet, or the angle DFR, will be equal to the

in practical mechanics, we may reprefent the moft compli

cated fyflem of motions; yet thefe machines would give us

no inftruftions as to the original motions which they imi-

tated ; and in proportion as they became complicated, fhould

we be the lefs inclined to fuppofe any refemblance between

their mechanifm, and that of the motions they repre-

sented.

Neverthelefs, in the fimple cafe that we are now con-

mean velocity in M, that is, to the angle E F O ; for there

are two equal lectors having the fame length E M, the fame
furface, and confequently the fame angle. Befides the equal

triangles M E D, M R O, which are the one without, and
the other within the circle, (hew that the elliptic feclor is

precifelv equal to the circular feftor, that has the fame angle

in F. Therefore to find the point of the mean velocity, we
mud find at what degree the interfeftion of the ellipfe

fidering, had obfervation accurately agreed with the fuppofi- correfponds with the circle equal to it in furface. From the

tion, there would have been no reafon foi not admitting it ; point M let the ftraight line M B be drawn to the other

it would have reded on the fame ground as Kepler's elliptic focus of the ellipfe, then in the triangle B E M three fides

hypothefis, before Newton had demonftrated how obvioufly will be known ; namely, B F, which is the double of the ex-

it is derived £rom one general law of nature. centricity, F M, which is the mean proportional between the

•• For the method of calculating the greated equation of two femi-axes, and B M, which is the difference between

i - FM,
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F M, and the greater axis, becaufc the two lines E M and

M B are together equal to the greater axis. By rcfolving

this triangle the angle F may be found, which will be the

true anomaly of the planet, at the time of its greateft equa-

tion.

In the cafe of the greateft equation, the rcfolution of the

above triangle gives the following rule. From the aphelion

diftance take feparately the mean proportional of the two
femi-axes, and the third fide BM (difference between the

greater axis and the mean). Take the logarithms of thefe

differences, and fubtradt the leafl from the greateft ; from

this difference take the difference of the logarithms of the

aphelion and perihelion diftances ; the half of the re-

mainder is the logarithmic tangent of half the'true ano-

maly. By the method of cofines take the logarithms of

the aphelion diftance, and of the difference of the fide BM;
add the complements of the logarithms of BE and F M,
the half of the fum is the logarithmic cofine of half the true

anomaly. If the angle is imall, this method of the cofines is

lefs exact ; but when the angle is large, it is preferable to

the other, being fomewhat fhorter.

Having thus djferibed the method of calculating the

greateft equation, we have now to confider the manner of

obferving it.

From the inftant a planet departs from its aphelion A, to

the time it arrives at the point M of its greateft equation,

its real velocity is lefs than its mean velocity ; therefore, the

true anomaly is lefs than the mean anomaly, and differs from
it more and more. When the planet has pafled the-point P, or

its perihelion, and arrives at the point G, having about nine

figns of anomaly, its true diftance A F G from the aphelion is

in the fame manner lefs than its mean diftance, by a quantity

equal to the greateft equation. If we obferve two true

.longitudes of the planet in G and M, they will differ from
each other by the angle G F M, which is the fum of two
true anomalies : but the fum of two mean anomalies will be

greater by the double of the equation, fince each true dif-

tance is lefs than the mean diftance by the whole of the

equation. It is eafy to calculate the fum of two mean
anomalies without knowing the place of the aphelion A, be-

caufe the fum of two mean anomalies is equal to the mean
motion of the planet for this interval of time, which is

found by taking its proportion of the whole revolution :

thus, the excefs of the mean motion, calculated over the true

diftance obferved, will be double the greateft equation, pro-

vided the two obfervations are made in M and G, the times

that the mean velocities equal the true. It will, on the con-

trary, be the true or obferved motion that will exceed the

mean, if the obfervations are taken on each fide the perihe-

lion. To determine the time and the obfervations moft

fuitable to this inveftigation, an obferver, who fhould be

fuppofed to have no previous knowledge of the fituatixn of

the orbit, muft begin by collecting a great number of ob-

ferved pofitions, .and compare them two and two together,

and obferve how much the obLrved motion differs from the

mean for each interval: in this manner the greateft of the

obferved diftances will l^e foun«l double the greateft equa-

tion ; but if this comparifon is made with a iinglc obferva-

tion, then the greateft difference additive and the greateft

fubtractive, added together, will give double the equa-

tion. But fince at prefeut we know very nearly the

c of the apfides, and of the mean diftances of all the

planets, we can immediately felcct the obfervations that arc

Bade about the time of the greateft equation.

Example.—The 7th Ottober, 1751, the place of the

fun obferved by La Caille, was, after three fucecflivc obfer-
vations - - . - 6'

1

3

47' 1
3

".

7

And the 28th March, 1752 - -089 25.5

The difference is - . • 5 24. 22 1 1.8

The mean motion calculated for this

interval is - - - - 5 20 31 43.2

Difference, or double the equatioji

The half is the equation requ red
50

55

28.6

'4-3

This would be exactly the greateft equation, if the ob-
fervations had been made exactly at the moment of the
greateft equation; but having calculated by the tables thefe

equations, it was found that 18 '.6 muft be added to have
the greateft equation, which will make the above quantity
i° 55'. 33"-

With refpect to this j8".6 it may be remarked, that an
error of feveral minutes in the equation of the tables would
have produced no fenfible alteration in this correction, as

the error would be the fame for the given day as for the
greate't of all which happened extremely near it.

As it is extremely rare to meet with two obfervations
which are precifely fituated in the two points M and G of
the mean time, fo it is not eafy to find by the firft calcu-
lation the exact value of the equation ; but after having
found it very nearly, and likewife the place of the apiide,

the equation may be calculated for the times of obfervation,
and likewife the greateft equation ; by the method explained
above, it may be then feen how much the equation derived
from the obfervations fhould differ from the greateft. It
was by this means that La Caille, in the preceding example,
found the above correction i8''.6. The greateft equation
of the fun is that which may be obferved the moft fre-

quently, and with the greateft eafe. A perfon ftudying
aftronomy, and defirous of making himfelf converfant with
the methods by which all thefe elements of the planetary
motions have been obtained, may deduce them himfelf from
the Nautical Almanac, or other fimilar publications; he
may regard the longitudes and latitudes of the planets there
found as fo many obiervations, and by computing from
them, the original elements fhould be found, from which the
tables themfelves were calculated. If the minutes and fe-

conds be omitted, or the neareft half or quarter of a degree
only taken, they will reprefent the obiervations of the
early aftronomcrs, and it will then be feen what very imper-
fect theories were fufficient to explain fuch inaccurate ob-
fervations.

Thefe methods of finding the greateft equation cannot
be applied to Mercury, as we never can obferve its helio-

centric longitude but when on the fun's dilV. Il ^elonga-
tion, and that of Venus, is found by obferving the greatelt

digrcflion when the planet is in the apfides. For a farther

account of this method confult De la Lande's Aftronomy.
Caffini employed the tranfits of Mercury obferved in

i66l, 1690, and 1697, and found the greateft equation
24" 3'. JJe la Lande, from the tranfits of I 740, 1743, a"d
•753» found 23 27' 51'. But thefe obfervations are not
well fuited, as the three points of the orbit are not difpofed
at diftances fufficiently great. The equation of the centre
does not remain for ever the fame; by comparifon with an-
cient obfervations the equation of the earth's orbit appears
to have undergone a diminution, and the theory of attraction
explains the caufe, and affigncd the quantity more coriedly
than can be obtained by obfervation. La Place makes the
diminution for the earth's orbit 0.0058 decimals in a cen-

tury }
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1 ,11 y ; thw phenomenon fuppofes a correfpondiog diminution

in the excentricity, for if the excentricity was nothing, the

equation would be nothing. The corresponding diminu-

tion of the excentricity is 0.OOOO45553, the femi-axis major

bring taken as unity.

is nearly eqvial to 1548 French leagues in a century,

or 40 Englifh miles in a year. Thus, fractions which ap-

pear ipfenfible in the heavens, become confiderablewhen com-

pared with our known meafures. If this diminution was

always progrefiive, the folarellipfe would in time be changed

into the circumference of a circle, and in the end, the ex-

centricity decreafing always, the eartli, after a great num-
ber of ages, would tall into the fun; but the theory of at-

traction indicates that the variation in the equation of the

orbit and excentricity are periodic, and that after having di-

minifhed for a certain period, they will again increafe and

take the fame values they had before, and will thus ofcillate

within narrow limits ; but the periods of thefe ofcillati'i'ts

are ftill unknown, and thus the fyftem might be eternally

maintained, except lome exterior and unknown caufe (hall

come to change the fyftem of the world, and new-modify

its laws.

Table of the greateft Equation of the Centre according to different Aftronomers.

Bouillaud, La Hire, Halley, Caffini, La Lande, Annual

1645. 1702. 1719. 1740. 1750. Variation.

Mercury - 24
1

17' 20'' :4
J

l6' 52" 23' 42' 36
" 24° 2' 58" 23° 40' 0" 4- o".02

Venus - ° 54 36 50 48 49 6 47 20 — 0.25

The Sun 2 2 41 1 55 42 1 56 20 ' 55 5' 1 55 36-5 - 0.188

Mars 10 36 12 10 40 40 10 40 2 10 39 19 10 40 40 + 0.37

Jupiter - 5 34 5 36 54 5 3 1 3 6 5 3' 17 5 30 38-3 4- 0.5516

^Saturn - 6 37 10 6 30 00 6 3 2 4 6 31 40 6 26 42 — 1. 11

Herl'chel - a 27 1

6
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Equation, Secular, of the Mean Motion of the Moon.

The motion of the moon, and its elements, do not remain

conilant, but undergo progreffive alterations, which would

foon render the tables inaccurate, if we were obliged to

improve merely by companion with recent obfervations.

The only method of avoiding this inconvenience is to cal-

culate the elements of the lunar motion for different periods

very remote from each other, to deduce the variations they

have undergone, and then to inveftigate the laws proper to

reprefent them.

We may apply thefe confederations to the mean and fecu-

lar motion of the moon, which has been determined with

great exa&nefs by modern obfervations, and which ferves as

a bafis for all the other refults, and compare it with ancient

obfervations, to fee if it is the fame, or if it has materially

changed. The method of making this companion con-

fills in confidering the ancient obfervations of the moon as

fo many obferved longitudes ; the place of the moon is then

calculated by the tables for this diftant epoch, and the re-

fult compared with the obfervation.

The moft ancient eclipfe upon record may be taken as an

example. It was obferved by the Chaldeans 721 years be-

fore the Chriftian era, and recorded by Ptolemy. The ob-

fervation was made at Babylon the 19th March : the moon

began to be eclipfed about an hour after its rifing. At the

middle of the eclipfe the longitude of the moon was equal

to that ofthe fun ; this latter is eafy to calculate by the folar

tables ; thus the longitude of the moon is given at the period

of the eclipfe. Now, if the place of the moon be calculated

by the tables for this epoch, it will be found lefs advanced

in its orbit, than it mull have been by the obfervation : the

difference is about one degree and a half; and as this is too

great an error to be attributed to the inaccuracy of the

tables, we mull conclude that the motion of the moon is

row accelerated : fo that in referring it to a diftant period,

we throw it too far back in its orbit, which diminilhes its

longitude.

And this refult acquires additional confirmation, by

making fimilar companions with obfervations made at in-

termediate periods ; for if the motion of the moon is really

accelerated, we (hould ftill find the longitude calculated by
the tables too finail, though the error fhould be lefs as the

interval is fmaller ; and this appears to be the cafe by a
fimilar comparifon with an eclipfe obferved at Cairo by
Ibn-iunis, an Arabian aftronomer of the icth century.

This coincidence leaves no doubt as to the reality of the

phenomenon; and it appears certain, that the motion of the

moon has accelerated from the time of the Chaldeans to the
Arabians, and from that time to the prefent. To reprefent

this acceleration, a third term, proportional to the time, mult
be added to the fecular motion of the moon, and another
lefferterm proportional to the cube ; this, together, is what
is called the fecular equation of the moon. According to

LaPlace,(Mecaniquecelefte,vol.iii.p.273.)if«bethenumber

of centuries clapfed fince 1750, the formula for the correc-

tion will be 3 1 ".424757 /r + o".o572 1742 n 3
. Thefe

feconds are according to the decimal divifion.

But we are not to infer that this acceleration will always
be increafing, or that the preceding formula will always re-

prefent it ; the theory of attraction, in making known the
caufe, has (hewn that it is periodic, and connected with the
variations of the excentricity of the terreftrial orbit. See
Excfntricity, and Eouation ofthe Centre.

This acceleration, after increafing to a certain limit, will

be changed into a retardation, but the extent of this period

is very confiderable ; and the interval, which fep3rates us
from the moft ancient obfervations, has yet only developed

an extremely fmall part of this revolution. The inequalities

which will refult in the motion of the moon will amount at

leaft to a 40th part of the circumieirence of her orbit. Pof.
terity, who will obferve thefe great phenomena, may re-

mark, and not without gratitude, that the geometricians of

the prefent age have forefeen, calculated, and prepared for

their fucceffors the means of judging ofthepaftand future

ftate of the fyftem of the world, with the fame certainty at

in the age in which they lived.

It was the celebrated Dr. Halley who firft difcovered the

effedls of this acceleration ; and La Plafe, by a moft pro-

found
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found aualyfis, has explained both the caufe and the law. The
obferver and the geometrician are each entitled to admira-

tion. It I he refult of the latter is more fatisfactory and

ufeful to fcience, it mull be confeffed, that it was a proof

of no fmallfagacity in the former to be the lirll to doubt of

the uniformity of the mean motions which had been admitted

as an ellablimed principle for above two thoufand years.

Equations, Secular, which affect the Elements of the

Orlit of the M-ion. The motion of the lunar perigee is not

Uniform, but fubject to a fecular equation analogous to that

of the mean motion, and depending on the lame caufe. The
comparifon of ancient oblervations with the modern leaves

no doubt of this fact ; but it is to the theory of attraction

that we are indebted for the difcovery. This equation is

equal to that of the mean motion, multiplied by the co-

efficient — 3.00052, that is to fay, that it h reprefent the

fecular equation of the mean motion, the term — 3.00052^
mull be added to the mean longitude of the perigee, calcu-

lated from the duration of a tropical revolution. Mec.
eelefte, vol. iii. p. 247.
The motion of the nodes is likewife fubject to a fimilar

inequality, and the equation has the fame fign as that of

the perigee, it is equal to the equation of the mean motion

multiplied by — 0.7354 '2, that is, to the mean longitude of

the node add — 0.73545^ k. Thefe refults are confirmed

by obfervation.

It appears from this, that the fecular equation diminifhes

the longitude of the perigee and of the nodes when it aug-

ments the mean motion of the node, and reciprocally
;

hence the motion of the perigee and of the nodes becomes

flower, when that of the moon is accelerated, and on the

contrary is accelerated when that of the moon is retarded.

Moreover, thefe inequalities are connected together by very

fimple analogies, fince they are reprefented by the numbers

i; 3.00052 ; - 0.735452.
The anomaliilic revolution, depending at the fame time on

the motion of the moon and of the perigee, is likewife

modified by the fecular variation. It is the fame with all the

quantities which depend on the apogee, and on the nodes.

The theory of attraction indicates, that the diilance of

the moon from the earth, the excentricity, and the incli-

nation to the orbit, are equally fubject to fecular equations,

•which are connected with that of the mean motion. But
hitherto their effect is fcarcely perceptible ; neverthelefs,

in the courfe of ages, it will become neceffary to attend to

them, and they have been calculated in advance. The ex-

prelfion for the greater axis of the orbit contains no ine-

quality of this kind. This likewife is the refult of theory.

The caufe of all thefe extremely curious facts has been ex-

plained by La Place, who was led to them by the difcovery

of the original caufe which produced the fecular equation

of the moon. For the fecular equations of the other celef-

tial bodies, fee their refpedtive names, and Secular.
Eo.u.\tion-C'*W', in Horology, is a clock contrived fo

as to indicate both mean and equated folar time, and confe-

quently their difference, which at any inftant is the equation

of time. Various contrivances have been invented to anfwer

this purpofe by ingenious men, who at one time were feized

with a rage for inventing fuch ufelefs appendages of the

clock, but the dictatorial power of fafhion has nearly ba-

nifhed fuch fuperfluities, that are now confidered as mere

matters of curiofity. For a defcription of a clock of this

fort by Enderlin, fee our article Clock, and Plate XXIV.
of Horology.

TLcivATioii-Mechanifm, in a planetarium or orrery, is a

mechanical contrivance for reprefenting the alternate acce-

lerations and retardations of motion in the requifite parts of

the refpedtiveorbitsof thcdifferent planets, which contrivance

has been varioufly iffcdted by different ingenious men. If

7

the motions of the heavenly bodies had been in concentric
circles, and perfectly equable in every point of their orbits,

the conftruction of a common planetarium would have been
well calculated to exhibit all the phenomena in a natural and
exact manner, provided the trains of wheelwork were accu-
rately calculated for the refpedtive periods, and the length
of the arms proportional to the refpective diltances ; but as

all the planets that have conliderable excentricity, and con-
fequently confiderable equations of the centre alternately

plus and minus, have their motions conllantly varying in

angular velocity, a common planetarium, without equation-
mechanifm, is a very imperfect machine, and by no means
competent to folve any of the phenomena, in a particular

way, that depend on the relative velocities ; for when the
heliocentric motions are improperly reprefented, the geo-
centric appearances depending on them are deranged, and
no dependance can be placed in the times pointed out of the
apparent conjunctions, oppolitions, ftations, retrogradations,

longitude, or latitude of any of the heavenly bodies. For
inilance Mercury, which planet performs its period through
the ecliptic in fomewhat lets than 88 days, inilead of conti-

nuing 44 days in each half of its orbit, at oppofite fides

of the conjugate axis, as it does refpedtively in thole at

each fide of the tranfverfe axis, continues about e$± days
in the aphelion portion, and only 32^ in the perihelion por-
tion, fo that the times of conjunction with the earth or other
planet, even allowing the motion of that planet to be equa-
ble, would from this caufe alone become very irregular,

exceeding or falling Ihort of the mean fynodic period by
many days, according to circumftances. It is evident,

therefore, that the variations of velocity depending on the
equation of the centre of both orbits of two planets, one
received from the other, require to be taken into coniidera-

tion, and allowed for in the conftruction of any mechanifm
that profeffes to be accurate in the reprefentation of pla-

netary motion.

Contrivances by Mr. Huygens.—The earlieft attempt
that we have met with, to produce the requilite inequalities

of planetary motion by mechanifm, is that of Mr. Huygens,
the Dutch mathematician and philofopher, which he has
defcribed in his Latin treatife on the conftruction of his

Automaton, or felf-moving planetarium ; he has availed him-
felf of two different applications of the fame principle, that

are refpectively applicable to different degrees of inequality

of motion, that the excentricity of an orbit may require ;

his account and demonftration of both which methods we
(hall give in a free tranflation from his own words, which
will probably be intereiling to thofe who cannot read the
original, particularly as there has been no notice taken
of them by any writer, or inftrument-maker, except per-
haps Rowley, during the lall century.

"It remains now," fays our very ingenious author, "that
we explain how the true anomalies may be reprefented by
wheelwork; for this purpofe let ANP,jfj'. 1. of Plate
III. of Planetary Machinet, be the orbit of a planet, the
centre of which is C with the fun at S, and let the point E
-be taken any where in the line S C, fo that the excentricity

S C may be to the radius C A, as C E is to ED; with
which radius and centre E let the circle D M be defcribed.

Now let it be underftood, that upon the centre of the circle

A L there be fixed immoveably the contrate wheel D M
with equal teeth, which therefore will neceffarily revolve

round the point C as a centre ; let it be alto fuppofed that

the arbor of the long pinion K H be directed to C, aud
turned equally with its teeth adapted to thofe of the wheel

D M, which will agree fufficiently, although 011 account of
the excentricity of this wheel it will not always have the

pinion at right angles ; by this motion, I fay, a planet will

bo
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be carried uncquably in its orbit, and in fueh a manner that

its motion will very nearly correfpond to Kepler's hypo-

tliefis, For having taken in the circle D M, defcribed

from the point E, any arc D O, let the teeth of that arc

pafs over to the line C D by turning the pinion K II,

and the line C O will coincide with the line CAD, but

not fo that the point O may fall on the point D, but with-

in at R, becaufe C D, which is equal to both C E and E O,
is greater than C O : now whatever may be the angle O C D,
fuch will be that over which the line C A D has moved

round the centre C ; therefore if we make the angle D C T
equal to the angle D C O, C T will be the right line into

which CAD will have advanced, fo that the planet will

have proceeded from A to the point N, where the right

line C T cuts the circumference of the circle A N defcribed

from the centre C. But the circle D M, having its centre

E advanced to F by making F T equal to E D, will have

the fame iituation as the circle T R : and it appears that

on account of the equality of the angles O C D and D C T,

the arc D M, which the right line C T cuts in the circum-

ference of O D M, is equal to the arc D O ; fo that M
and E being joinefl, the angle MED will be equal to

DEO. If, therefore, the arc A L be made to contain as

many degrees as the arc D M, and C F be joined, this line

will be parallel to E M.
"In the triangles C E M and S E L, therefore, the angles

L C S and M E C will be equal, and the fubtending fides

proportional; for by conftruCfion SC is to C L, as C E
is to EM, C I, being equal to C A, and E M to E D.

Alfo the angles MCE and LSC are equal, and con-

fequently the lines C M and S L are parallel.

" Now by this rotation of the circles D M and A L, the

planet placed in A will be moved through the circle A L,

very nearly according to Kepbr's hypothtfis, as may be

thus (hewn. Let the planet be fuppoled to have moved

from A to N, the fpace or area NS A will be equal to its

mean anomaly.; but feeing the lines S L and C N arc pa-

rallel, the triangles NSC and CLN will be equal, at lead

their difference will be infenfible ; the fpace or area, there-

fore, C L A, and confequently the arc A L, will anfwer to

the mean anomaly when the planet has advanced from A
to N. If, however, we make AQP the elliptic orbit of

Kepler, the planet will be in Q, where the perpendicular

N Q falling on A P cuts the ellipfe AQP, and not in N ;

but the ellipfes are fo like circles, that the variation in a

machine is imperceptible, N will, therefore, be the true place

of the planet cerrefponding to the mean motion A L, which

arc is equal to D G or D M.
" Again, if the pinion be placed in any other point, as at

G, equally diftant from the centre C, to which the arbor is

directed, and the point D, which is the mod diftant from the

centre C, in the wheel O D M, be placed under the pinion,

the planet being again at its aphelion A, it appears that the

fame angles are feimed round the centre C by an equable

motion of the pinion plac->! in G as in D. Wherefore in

whatever fituation the pinion be placed, the motion of the

planet will be unequable, notwithstanding the teeth of the

wheel D M are mad • equal among themlclves, provided the

pinion that points to the centre C have its teeth made long

enough to ac/t with all the teeth of the wheel which come

fuccefiively to it at different diftances from the centre C,

and provided that the planet be put to its aphelion point of

its orbit, when the longeft line, or radius, drawn from C to

D Mi is incouta£l with the pinion.

" Out iince in our machine (automaton) all the pinions

are placed on one common arbor, it cannot be placed pro-

perly towards the centres of more than two planets ; we

mult, therefore, contider how the fame effect can be produced

by unequal lath : [or this end let U8 fuppofethe circle D M
divided into the equal parts D a, a b, 6 M, and M g, and
right lines be drawn to them from the point C, thefe lines

C ./, Ci, CM, C^, will divide A N L, the orbit of the
plana, into the unequal parts A d, de, e N, N/. By thii

method as many unequal teeth may be determined in the
circle A N L, as there are equal ones in the circle D M,
If now the pinion be applied to thefe teeth, cut into the
fame number as in the former cafe, they will work together
pretty well, though fomc are too large and others too fmail

for the pinion, and the wheel A N* will move unequably as

the wheel 1) M did before, which has been proved to be
according to the hypothecs of Kepler."

This is a faithful transition of Mr. Huygens' account
and demonitration of his two methods of reprefenting the

irregularities of a planet's motion in its orbit, concerning
which we have to obferve, that, though both of them mani-
fell great ingenuity as to the originality of the project*,

yet they fall fhort of producing feparately that full effeclt

which he attributes to them, and which he feems to have
credited ; whereas the truth is, that inftead of effecting the

•whole equation of the centre, the methods juft defcribed

effect each only one half thereof j for agreeably to Kepler's

theory, which luppofes equal areas in equal times, bilhop

Ward has proved that double the eccentricity of a planet's

orbit fubtends very nearly its greateft equation, and that,

according to his elliptic hypothetic, which is an excellent

approximation to the truth, if the argular velocity of a planet

round one focus of the ellipfe be uniformly equable, its an-

gular velocity, as feen from the other focus, will be fo un-

equable, that one will reprefent the mean and the other the

true or equated anomaly very nearly ; but the diftance be-

tween the two foci of any ellipfe is its excentricity laid off

both ways from the centre, or doubled j whereas the method
of Mr. Huygens' propofes the excentricity to betaken only

once, fo that he has dcmonltrated lightly enough, but from
wrong data ; for if he had made the dittance C E equal to

double the excentricity, then the whole of the equation

would have been very nearly reprefented. The demonllra-

tion which Mr. Olinthus Gregory of Woolwich, then of
Cambridge, has given in the 2d vol. of Mr. Nicholfon's Phi.

lolophical Journal of the 8vo. feries, to which we beg
leave to refer, has proved with great perfpicuity what the

Rev. W. Pearfon of Parfon's Green had before afferted,

that " the excentricity of any planet's orbit is very nearly

equal to the fine of one half only of its greaterl equation."

It may be conlidered as a fnigular circumttance that a man of
Mr. Huygens' genius and mathematical fkill, whofe whule
Iiie was devoted to the fciences, fhould not difcover that the

methods which he fo ingenioufiy devifed to exhibit a planet's

equated motion, produced but one half of the grand equa.
tion ; and equally lingular, perhaps, may it be conlidered,

that no one before the writer of this article has detected the

deficiency. When both thefe methods of contracting a
planetary wheel are united, the full effedt will be produced ;

or either of them may be united with any other contrivance

that produces only one half the equation.

Mr. Roemer's Contrivance.—The next contrivance that

we have met with, for reprefenting planetary motion, is that

of Roemer, who was mathematician to the king of France
in the time of Mr. Huygens ; this contrivance is detailed in

Mr. Nicholfon's Journal, vol. 4. ofthe^to. feries, by a cor-

refpondent, who tranflated his account from the French of
" Machines and Inventions approved by the Royal Academy
of Sciences for 1699," a"d who, in our opinion, fpeaks bet-

ter of it than it deierves. The plan propofed might anlwer
for one planet only, but is not applicable to a number of
planets at the lame time, for the planetary wkeel propo:ed
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is intended to be h thick m to conftitute the fruftntn of a

eone, on the furfsce ol which a diagonal elliptical line is

to be drawn round it, from the fmaller to the larger diameter

and back again, in winch line the teeth are to be formed,

after they have been laid down by a pair of dividers from a

diagram previonfly made ; fo that, letting afide the tediouf-

nefs of making fuel) a wheel by the mechanical manipulation

refcribed ; there could not he a number of thefe wheels

brought into aftion by any of the ufual arrangements of

v.heelwork, feeing the pinions that are to aft with them
mull neeefiarily be conical aifo, and be the driver? in every

cafe, which the requifite calculations of the trains in plane-

tary machines will not always admit, where the extreme ra-

tios of relative velocity are fo widely different from each

other. This plan, therefore, of exhibiting unequable mo-
tion in a planetarium, or orrery, mull be copfidered among
thole projects of ingenuity which are more plaufible in

theory than tcrvieeable in praftice, and no doubt was aban-

doned for the reafons that have been here Hated ; which are

our reafons for paffmg over it without further notice.

Dr. Defagu/iers' Contrivance.—The next mschanifm in

the order of time, as far as we know, was Dr. Defaguliers'

elliptic pulleys, or oval wheels with grooves at the circum-

ference, and an endlefs cat -gut furroundmg them, as de-

fcribed under our article Cometarium. This was cer-

tainly a fcientific contrivance, and admits of application

where the excentricity of the orbit is great ; for the ex-

centricity and fhape of the pulleys may be made exnftly

fimilar to the excentricity and ihape of the orbit to be re-

prefented. The principal objection to the adoption of

this invention in a planetarium, is the liability of the cat-

gut to contract and elongate with the variations of inoif-

ture in a room, and confequently to be fometimes too tight

for the pulleys, aud fometimes too loofc, fo as not to per-

form their office of giving motion to the elliptic plates.

We have feen the elliptic plates with their edges cut into

teeth, which is a great improvement in the contrivance
;

and where the excentricity is not very great, a pair of ex-

centric circular wheels will aft together very well, to an-

Iwer the fame purpofe, as we fhall have occafion to (hew

prefently.

Mr. Adam Walker's Contrivance.—Another method of

exhibiting planetary motion we have witntffed in the phi-

lofophical leftures of Mr. Walker, fcuior, which, if we
recollect perfectly, was effected thus : A wooden board was

fhapen nearly into thefoim of an epicycloid, and had equal

teeth cut on its circumference by hand, with an arm fixed

fall to one of its extremities, that carried the ftem of a

planet, or of a ball to reprefent a planet ; then a pinion

was fixed on the furface of an inclined plane, down which

the epicycloidal wheel was luffered to Aide by its own
weight, in a detached date, till it I teeth came in aftion

with the teeth of the piaion ; and a motion given to the

pinion by a handle, made the wheel, thus circumltanced,

t-> t evolve with unequal velocities, accordingly a3 its central

point was near to, or removed from, the pinion, during its

revolution in this Aiding Itate ; thus were not only the ac-

celerations and retardations of motion ah I vhibitad,

but alfo the varial nee, as tii • regarded the

fun's ball fixed in I of an elliptical board, pi.-

thia mech id divided into twelve triangular

areas, fo I lanctary body was fceg to move through

the tweh coloured alternately white and bl.

in a manner correfponding to the farm

an.! to perform apparently equal areas

lary to* obfi this

.•nt it might be to illuf-

,'. planetary i lotion to an

Vot. xnr.

audience, ,t is obvious that detached wheels afling thus at
liberty cannot be ini idbced • in; machine that gives
motion to a Cyftem ol bodies, where their apfides crofs one
another ill various directions, and would require as many
inclined planes as there are planets to be reprcfented ; like-

wife the planetary arms would require to be attached to
wheels in every inllance, though the calculations of the
ratios of velocity might, and, according to the general
couihuftions, would require in fome inltances/x'nronj- to be
the laR movers; all which difficulties in praftice are infur-

mountable. The Jhap: of the planetary wheel, we have
underflood, was not determined geometrically, nor yet by
calculation, but by a repetition of manual rectifications of
the figure till it was found to correfpond with the areas

previoufly delineated.

Mr, Jofeph Prieftlefs Contrivance—When Dr. Birbeck
was appointed profefTor to fucceed the late Dr. Garnet, at

Anderion's Univerfity in Glafgow, his friend, Mr. Jofeph
Prieftley of Bradford, contrived an orrery, which was made
for him by a watch-maker at Halifax, of the name of Thomas
Lifter, which orrery the doftor has lately brought with
him to London, on quitting the faid profefforlhip. It was
finished in the year 1S01, and will be defcribed in its proper
place with the other planetary machines. The inequalities

of motion in this machine are produced by two ieparate me-
thods ; the two fnperior planets Saturn and Jupiter have
their equations effected by inequalities made in the teeth of
the laft moving wheels j but the others have their equa-
tions, with the exception of the earth, produced by a con-
trivance which is at the fame time novel, finiole, and accu-
rate enough for mechanical reprefentation. The inventor
has been kind enough to comply with our requeft of his
giving us an account of his mode of producing unequable
motion by mechanifm, which account we fhall prefent to
our readers in his own words. The figure to which he re-

fers, \%fg. 2. of Plate III. of Planetary Machines.
Let A P B, fays Mr. Prieftley, be the orbit of the

planet, O its centre, and S and F the two foci ; in the
former of which the fun is fuppofed to be placed. On the
other focus F, as a centre, defcribe a circle D Ep.

Let P be any given place of the planet in its orbit ; draw
F/>, cutting the circleD Ep m p. Now, agreeably to the
hypothecs of Ward, it will be,

As the periodical time of the planet,

Is to the time of its paffing from A to P ;

So is 360 degrees,

To the angle E F^>.

Hence, if a point p be made to revolve equably in the
circle D E p, defcribed on the lower focus F of the orbit,
performing one revolution in the periodical time of the
planet ; and if, at any given time, the point be found at/),

then a line drawn from the focus F through/), will cut the
if the planet in P, its place at the fame time.

There arc different ways of adopting this hypothefis in
machinery. The firft 1 fhall mention, v. ill immediately oc-
cur to any one vi figure. L I a ire, fomething

1 than F It, be made to - Ive equably round F, in
1

;
ting ore "-volution of the planet. On

1 End P be made to Hide freely, and confined
to move in th orbit A P 11 ; then the motion of the ftud
will, very nearly, rcprcfent that of the planet.

In til tftion of . win re each planet will

require a fe] rm Ff, moveable on its peculiar centre,
with the (lidei

I

• n orbit, it may not be
eaiy to CO to prevent one part of the
machinery ;

; rin mother; nor can this mo• i rerinj

thod be ec . 1 , v , !,.- [j tarrying the

3 C vmi
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arms are rims. The following conftrudtion has been found

to anfwef the intention, and the motion to be very free and

regular.

Let E/>D be the toothed rim moving equably, the time

of a revolution reprefenting that of the planet. This rim

may have any convenient diameter, not differing greatly

from the orbit. Upon this rim, or on any projection at-

tached to it, is fixed a pin C, round which one end of a

bar C P moves ; on the other end of the bar is fixed a per-

pendicular wire, or Hem P, which carries the planet.

This ftem is confined to move in the orbit A P B ; and,

during its revolution, i.^ made to rife and fall, fo as to (hew

the inclination of the orbit to the ecliptic. The bar C P
roav be made of any convenient length ; and the pin C
mould be fo fituated, that when P is at p, the bar becomes

a tangent to the circle E p B. This is nccefiary, that the

end P, in its vibrations on C, maybe always found, as nearly

as poffible, in the line Y.p ; and on this account, the length

of the bar mould be as great as circumftances will con-

veniently admit.

Csntrhvancet by the Rev, William Pearjon.—Sorre time

previoufiy to the year 1 796, the Rev. William Pearfon, wiio

lived at that time in the city of Lincoln, had read the ac-

counts of Mr. Benjamin Martin's and Mr. James Fergufon's

planetary mechaniim with fuch attention, as enabled him

to difeover many imperfections in them, which it appeared

to him might be avoided, and among the reft that defect

which arifes from equable motion and unvarying dillance. On
entering into a correfpondence with one of the inftrument-

makers in London, he found that the modern machines owed
their origin chiefly to one or the other of the above-named

authors, and that little or no improvement had been made

in the accuracv of their reprefentations fince their time.

In confeqnence of this information, and unacquainted with

the contrivances we have juft delcribed, except that of Dr.

Defaguliers, dcfciibed by Mr. Fergufon, he turned his

mind towards the fubject with a view of devifing fome im-

provements in this kind of machinery, which required an

union of mechanical fkill, with a knowledge of the fcience

of aftronomy, to enable him to ftrike out original plans for

the accomplifhment of his purpofe. His firft object was

to render the trains of wheel-work as nearly as poffible fuch

as would produce the true periods of the different planets

in their orbits, in doing which he found no difficulty after

he had adopted a direct and unerring fyftem of calculation,

which became eafy and familiar by practice ; but this part

of his purfuit is not the object of our prefent article : the

next object of his attention was to devife the mechanical

means of exhibiting planetary motion, both with regard to

variable velocity and variable diftance; different methods

prefented themfelves in fucceffion at different times, fome

of which he afterwards found had been tried before by

others, but the firft project that promifed to be really fub-

fervient to his purpofe was that which was reprefented in

jig. 3. of Plate III. of Planetary Machines, and which was

made for the arm of Mercury, in an orrery conftructed under

his direction, by a clock-maker at Lincoln. The con-

trivance had three objects in view, the variable diftances,

the variable velocities, and the latitudes of the planets, or

deviation from the ecliptic, two of which purpofes it an-

fwered moft completely, and the third in a certain degree,

befides preferving, fourthly, the parallelifm of the planet's

axis in every part of its orbit. It occurred to the con-

triver of the mechanifm in queftion, before he had ever feen

Mr. Adams's " Geometrical and Graphical Effays," and

before he had heard of " Suardi's Geometric Pen," that

if a frr.all arm were by any means made to revolve in a

retrograde direction, when placed at the diftant end of the

long arm, or radius vector of any planet, during the time

that the radius vector itfelf revolved juft once by a direct

motion round the fun in the centre, the curve traced by a
pencil placed at the rrmote end of the fmall arm would be

an excentric circle ; and alfo that there would be an alternate

acceleration and retardation of angular velocity in the pen-

cil with refpect to the fun, or central point round which
the radius vector might be carried; which velocity would
be the quickeft when the pencil v. a., in it.. nearer! fituation,

and floweft when moft remote ; becaufe in the former cafe,

•lie compound morion would be the fum of two mot! ,

both in the fame direction, and in the latter the difference

of two motions in contrary direction;;. This idea, having at

the moment of its occurrence made a ftrong imprcifion on the

mind of the inventor, exc:ted in him much impatience to have
it brought to the practical tell of an experiment ; the (mall

frame, (hewn in jig. 3, was roughly put together, and the

equal wheels A, B, and C, were included, fo that A w •>

fall to the arbor S, but B and C revolved on their arbors

in the fame ; the arbor of the latter, however, was left

long enough for its pivot to protrude downwards, aid to

receive a crank-piece 1', bearing a fhort peucil : the ftem or
arbor S, having its conicap point at S fixed on a (heet of
paper, was then held fall by a milled nut above it, to pre-

vent its revolving, and the frame was carried round while

the three fmall wheels, with equal numbers of teeth, were
ected together ; the cenfequence was, is had been ex-

pected, that the pencil traced a circle of a diameter equal

to twice the diftance of the arbors A and C from each ether,

but the centre of the circle was found to be at G inftead

of S, juft the length of the fhort arm or crank-piece P,
from chc point S, from which the excentric circle was de-

fcribed. This fact determined at once that the frame and
fhort aim ought to be to each other in length as the mean
dillance is totiie excentricity of the orbit of any planet thus-

to be delcribed', and, as otbits with but little excentricity

are very nearly excentric circles, a circle thus delcribed can-

not be difcriminated in a ruachine from an ellipfc of the
fame excentricity.

Before we proceed to defcribe the meclianifm refulting-

from the principle of a little arm revolving backwards en the

end of the radius vector of any planet juft once in each re-

volution of the planet, let us illuftrate the principle itfelf

more clearly. Suppofe the line A C, mjig. 4. of Plate III.

to reprefent the length of the frame or radius vector S C,
and alfo the (hort arm C A, reprefenting the excentricity or
diftance from the centre to the focus of the erbit, to be
both directed into one right line S A, before any motion be
communicated to the frame ; then as the teeth of the three

wheels A, B, and C, of equal numbers of teeth, are con-
nected together, and the wheel A is at reft, the wheel B
will have a motion in the fame direction as the frame, and
the wheel C will have its motion in a contrary direction,

but of the fame velocity; conceive the centre of the wheel
C to be carried along the circumference of the concentric

circle C O I E, the fpace of the quadrant C O, this wheel
C by means of its connection with the wheel A, through,

the medium of wheel B, will in the fame time have made a

quarter of a revolution, and the remote end of the fmall

arm attached to this wheel will be at N, at light angles to
the radius vector, after having paffed along the quadrant
A N, of the excentric circle A N P E, of which the point

G is the invifible centre, and during the whole continuance
of thefe two equal but contrary motions of the radius

vector and fhort arm, through thefe quadrants reflectively,

the latter will have preferved itfelf parallel to its original

fituation AC; again, while the radius vector is moving
through the three remaining quadrants of the concentric

circle
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kittle frorti to I E and C, fucceffively, the-vcmote end

of the fmall arm will defcribe the three cOrrefpondirtg

quadrants of the excentric circle from N to P, M, and A,
in equal portions of time, and its parallelifm will Hill be

tareferved throughout the whole circle, a3 feeninthe figure.

Thus, while the centre of the wheel Cdcfeiibes the concen-

tric circle C O I F round the point S with an equable mo-
tion, the remote end of the fmall arm, fuppofcd to carry a

planetary body, will defcribe the excentric circle ANPM,
during the whole of which time the motion of the planet

will be equable as it rcfpefts the point G or centre, but

unequable as it rcfpefts the point S out of the centre, where

the inn is fuppofcd to be placed: tor conceive lines like

K N to be drawn from S to the planet in different parts

of the circle ANPM, or orbit, and they will interfeet the

circle COIE behind the remote end of the radius veftor

in one half of a revolution, and before it in the other, and

the angle at S, fubtended by the fhort arm in any lituation,

will exprefs the equation of the centre in that point of the

orbit, which equation, therefore, is additive to the mean
iiiotion of the radius veftor in one fix iigns of anomaly, and

fubiradive from it in the other fix. The nature of the al-

ternate retardation and acceleration of motion produced by
this mechanifm round the point S, and alfo the variation of

diftance, may be eafily apprehended by attending to the

fucceffive retrograde and direft motions of the arm in each

revolution of the radius veftor ; from A to N thefe move
in oppcfile directions, and the difference of their velocities,

as viewed from S, is equal to the quantity of retardation

in any particular point of this quadrant ; at N the difference

is nothing, in which lituation of the arm the equations

'would be a maximum if the arm were perpendicular to the

line S N, ;. e. if S N were a tangent, to the circle of which
the arm O N is radius ; but this will not happen till the

radius veftor has advanced beyond the fpace of an exaft

quadrant, and the arm has come to n, where the angle fub-

tended at S by the arm will be the greateft poffible.

The diftance of this point, where the equation is a maxi-

'mum from 90° of mean anomaly, will evidently depend on the

relative proportions in length of the radius vedlor and fhort

arm, or which is the fame thing, of the mean diftance and

excentricity of the planet to be reprefented. From n to P,

through the remainder of the firft femi-circle, the radius

vector and arm will both move in the fame direction, and
will caufe an acceleration which will be greateft at P, the

perihelion point, where they will both be again in a right

line, fhortened by double the whole length of the fhort arm,

as compared with the original lituation at the aphelion

point. From the perihelion to the point of greatcit equa-

tion at the oppofite fide of the orbit, the motions of the

radius veftor and arm continue to be in the fame direftion,

but through the lait quadrant and a fmall portion of the

'third, the directions aie again oppofite till the planet ar-

at the aphelion point A, where it has undergone all its

1 velocity and diftance, and where it commences
the* fame alternation of flow and quick motions that were

fore exhibited.

Thus, if 8 be confidcred as the fun, A the place of the

lion of any planet, P its perihelion, m and /;, in the fmall

leof the arm, the places of mean motion, the concentric

circle C I E the ecliptic, and the excentric one ANl'M
the planet's orbit, it is evident that both the excentricity,

and alfo a certain equation of the centre of a planet's orbit,

may be very conveniently reprefented by the fame apparatus

that has long been ufed for no other purpofe but that of

preferving the parallelifm <jf its axis.

il.-t full the main qucftion is not difpofed of; viz. what

portion of the equation, confidered as an arc of the orbit,

will a line equal to the excentricity fubteud ? The analogy
for refolving this query is as follows:

As the mean diftance, or radius veftor, of the planet,
Is to radius,

So is the excentricity, or fhort arm,
To the line of the greateft angle at S fubtended by the

fhort arm.

This angle, taken in degrees and minutes, we find is in-

variably, as nearly as may be, one-half of the greateft, equa*
iion, as has been already mentioned.

Tt will now have occurred to the reader, probably, that,
if a line equal to the excentricity fubtends one-half the
equation of the centre of a planet, double the excen-
tricity will be the meafure of a fhort arm that will fubtend
the whole equation ; this is nearly true as to the queflion of
the equation alone, but then the diftances and excentricity
of the orbit, on which the geocentric appearances depend,
would be greatly out of proportion ; and what is gained in

the heliocentric apparent places would be loft in the geo-
centric appearance in the fyftcm. To keep all the defiderata
within their due bounds, and to make the elements of the
orbit accord with both heliocentric and geocentric appear-
ances in the mechanical reprefentation, an additional con-
trivance was fuperadded, which fupplied the defeft of the
revolving fhort arm without deranging materially the effect

of its operation ; the laft wheel of the train, wdiich carries

the radius veftor round in the due period, had its teeth fa

unequally cut as to reprefent the fecond half of the equa-
tion, by caufing an alternate acceleration and retardation in

the revolution of the radius veftor itfelf, fo that the total

effeft produced by thefe two contrivances afting together
was very nearly agreeable to the real motion of the planet
itfelf in its own orbit. But we have faid, that the latitude

of the planet was reprefented by the fame contrivance that
ftiews the diftances and one-half of the equation. This was
done by placing the Hem of the planet in a fqnare focket,
at the remote end of the fmall arm, in fo detached a way,
that it was at liberty to reft on the plane of an inclined plate,

carried by the radius veftor, to reprefent the inclination of
the orbit, and to receive the circular fcale of latitudes

pointed to by the end of the ftem ai, it travelled up and
down the faid plane mi its retrograde revolution.

The little frame we have had occalion to mention might
do very well as a piece of mechanifm for a radius veftor,

where the length is fmall, but where thepknet is reprefent-

ed as moving at a confiderable diftance from the fun, the
mechanifm contained mfg. 3. of Plate IV. is better adapted,
where A B is the ladius veftor proportional to the mean
diftance, and embracing fall the upper extiemity of the
tube Of I he wheel with unequal teeth; C is a contrate
wheel of any number of teeth made fait to a funounding
tube that has no motion ; the horizontal arbor D has two
pinions of equal numbers, no matter what, one of which,
E, is connected with the fixed wheel C, and the other, F, is

con: e led with a fecond contrate wheel G, which is every
way like the wheel C, except that its pofition is inverted
for the fake of making its direftion of motion retrograde

;

the lower pivot of wheel G refts in a cock II, attached to
the end of the radius veftor, and its upper pivot afcending
above the fame carries the fhort arm that fupporta the ftem
of the planet ; laflly, I is the inclined plate with a fcale of
latitudes, on which the end of the ftem refts, and by which
it is made to afcend- through one portion of its orbit, after

which its own weight bri ;
it gradually down again. The

inclined plate is fo placed Hiat the nodes may fall at their

3C 2 refpeftiva



lefpeftive diftances from the aphelion point; and all the

Changes of place arifing from the combined caufes of vary-

ing diithnce, varying velocity, and inclination of the orbit,

are duly rcprefented.

A fimilar combination of mechanical contrivances was
afterwards, in the year 1R02, adopted by Mr. Pearfon,

when he contrived and iuperintendcd the conftruftion of the

large planetarium at the houfe of the Royal Inftitution in

Albemarle llreet, London; though the means are fomewhat
different. The plane of the inftrument was delired by Dr.
Thomas Young, at that time the lecturer, to be vertical

inftead of horizontal, which afforded the means of making
the Ihort arms, reprefenting the refpective excentrickies

revolve backwards by a weight fulpended to each, inftead of

the wheel-work which we have defcribed : the inequa-

lities among the teeth of the tubed wheels in this inftru-

ment effect one half of the equation, and the retrog

revolutions of the little arms produce the other, a'ul make
all the planets revolve according to equated motiu:\ while

the items round which the faid fhort arm.; n valve are,

agreeably to Dr. Young's fuggeflion, fo bent, as to ri pieient

alio the inclination of the orbits, and confeqtici.t heliocentric

latitudes, for eftimating which the ecliptic plate is put

exactly in the plane palling through the centre of the fun,

or coincident with the plane of the earth's orbit, The
Imall divided plates carried by the ends of the radii vectores

indicate both the equations and heliocentric latitud' s: which
obfervations we make here, becaufe the conftruction of the

inftrument has never yet been publicly explained, except

perhaps partially in the lectures, and becaule the ufes of

the different parts, not being obvious by mere infpection,

are as yet but little underftood. For a more particular

defcription of this inftrument, fee our article Planeta-
r i u m .

But we are not to take for granted, became one half of

the greatell equation will be thus reprcfented at the point of

mean diftance by a radius vector and fhort arm, that are to

each other as the mean diftance io the excentricity, that

therefore half the equation will be equally well reprefented

in every other part of the orbit of a planet. Let us

examine this matter more particularly, and bring it to the

teft of actual calculation. Let the line S H, fig. 5. of Plate

lit. be the radius veftor of Mercury, and H A the fhort

arm reprefenting the excentricity, which are to each other

very nearly as 5 to 1 ; then when the planet is at A, its

greatell diftance from S, the fun, it is obvious from what

has been faid, that its angular velocity, as it relpects S, mull

be flower than if it were at P, or any other part of the line

S A ; conceive now the point H, round which the little

arm revolves, to move forwards fo far that the planet may
fall back by means of the arm to the point a ; then if a line

were drawn from S to a, the equation or angle at S would

be fubtended by a b, the fine of the angle A H a to radius

A H, which line confequently is perpendicular to the radius

vector at the point b ; the diftance b H is the cofine of the

fame angle, and we have o H + H £>for the bafe of a right-

angled triangle, and b a for the perpendicular of the fame,

to determine the angle at S or femi-equation, which is one

of the fimple cafes in plane trigonometry, where the bafe is

ufed as radius,and the perpendicular as tangent of the required

angle. For example, the mean diftance of Mercury, as

given by La Lande, is 38710, and its excentricity 7955.4,
the mean diftance of the earth being ioccco ; then if,

agreeably to this ratio, ve take the fmall arm reprefenting

the excentricity at unity, the radius vector mull be 4.86587;

for as 7955-4: 38710 ;: 1 : 4.86587 ; let the point a now
be taken equal to 30' from A, aud from the tables of natural

EQUATION.
fines we have a h = .5000000 and S H + H b = 4.86587
+ .8660254— 5.7318954, hence

As log. 57319 - Ar. co. - .2417:14
Log. 5000 .... .6985700

Tang, of i equation 4 59' .9406714

In the fame manner one halt of the equation, corresponding

to any other point c in the quadrant A O, may be found
where H d is the cofine 10 be added to the radius vector,

and e d the fine which conftitutes the fubtenfe of the

required angle at S. In the fecond quadrant from O to

P the radius vector minus the cofine becomes the bale of
the triangle at any point e or g, but the lines at thofe points

are the perpendiculars f/mid g h, as in the lalt quadrant, fo

that the bafe of the triangles fucceffivcly taken is conftantly

fhortening from the aphelion to the perihelion points oi

orbit, whilft the perpendiculars are incrcafing in the full

quadrant, and then decreasing in an inverted order in the

fecond, which circumftance makes the equation greater in a
given quantity of mean motion near the perihelion than near

the aphelion, as the Newtonian theory requires. That a

due ettimate may be had of the thYct produced by this

mechanifm in every part of Mercury's orbit, we (hall fubjoin

a fmall table containing the data and refult of correfpond-

ing calculations for every ten degrees of mean motion ; aud
parallel to the femi-eqjatious fo obtained, we fhall put a
parailel column of hali the equations taken from the bed
tables as publiftied by La Lande, from which it will be
feen that the errors, which at moft are a fmall portion of
the whole equation, are in excefs from the aphelion or o to

l02 :

'of mean anomaly,and in defeft from l02°toabout 258,
then from 25S'' to 360 or O" again in excefs, which devia-

tions from the truth are agreeable to the deviations arifing

from the approximation called the " elliptic hvpothefis,"

which Buliald proved from four oblerved places of the
planet Mars, as obferved by Tycho Brahe, makes the com-
puted places more backward than the true ones in the firft.

and third quadrants of mean motion, and more forward in

the fecond and fourth.

Table.

Dili.

lr<jm

the A-
i'afe Liue.

I'erpendi

cular.

DiH.

frum

the A-

Correfporuling

Seini-Lqiiations

l>y Medunum.

Scmi-tqua-
tiuns by

1 a Lande.
phelion phclion

O 1 " 1 11

O 586587 OOOOO 360 OOO OOO
10 585068 i/365 350 t 41 52 1 37 44
20 580556 34202 340 3 22 17 3 '4 '

30 573190 50000 330 4 59 7 4 47 21

40 563191 64279 320 6 29 47 6 16 11

50 550866 76604 310 7 55 7 38 49
60 53^7 86603 300 9 10 5 8 53 26

70 5207S9 93969 290 10 13 41 9 58
80 503952 98481 280 11 3 26 10 50 16

90 48 65 87 IOCOCO 270 11 36 48 11 2 7 43
i?o 469222 98481 260 11 51 2 11 47 34
no 452385 93969 250 11 44 5 11 46 54
120 4365«7 86603 2+0 11 14 41 n 22 44
130 422308 76604 23O ic 16 52 10 32 23
140 409983 6*279 220 8 53 25 9 '4 3
I50 399984 5DOCO 210 7 8 30 7 27 35
160 392618 34202 2CO 4 58 2 5 '5 24
170 38816 1 7365 90 2 23 42 2 43 '3
l8o 3865S7 coooo 180 000 000

111
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• In examining the preceding table it may be feen that the

place of mean motion, or point where the equation is a

maximum, falls, according to the mechanifin, fomewhere

I

between ioo and iio", which, in La Lande's tables, is at

105 ; let us try where it will fall exactly by the mechani-

cal reprefentation.

The point 11, where the line S B is a tangent to the

fmall circle, is the place ol the planet's greatelt equation,

and this point will be found beyond the firit quadrant, a

quantity equal to the angle O H B, or, which is the fame

thing, H S 15, or grcateft femi-equation ; for as .S H Q and

S B H are both right-angled, and have the angle at S com-
mon to both, the third angle, H Q S, is equal to the third

angle B H S, and, confequently, the fupplemental angle

O H B is equal to the fupplemental angle H S Q, or great-

til femi-equation. O. E. D.
But the greatelt femi-equation by the mechanifm when

computed is II' 51' 34'', therefore the place of mean mo-
tion falls at 90' + I I " 51' 34", or at lOI° 51' 3+", which

point is ihort of IOJ by a quantity upwards of 3 . This

want of exact coincidence is, however, ot little or no mo-
ment in the mechanical reprefentation of the arhit, becaufe

the quantity of the greatelt equation is nearly ftatiouary for

many degrees both before and after the exact point of mean
motion. The reprefentation will be (till more accurate

where the orbits have lefs excentricity, than that of Mer-
cury, which is the cafe with all the other planets, except

two out of the four newly diicovered ones, viz. Pallas and

Juno.

As we have had frequent occafion in this article to fpeak

of a wheel with unequal teeth, made for the purpofe of ef-

fectin ; alternate accelerations and retardations of angular

motion, and have alto feen the theory explained by Mr.
Huygens, it may be proper to lay a few words here about the

practical method of cutting fuch a wheel. This operation

may be done by three different methods ; firft, the divided

circle of the plate, to be ufed with the engine, may have

the divifions laid down unequally by Huygens' mode of

transferring equal divifions from an excentric circle to a

concentric one, as already explained ; and teen the teeth

may be cut in the ordinary way from thefe unequal fpaccs,

when punched or drilled into dividing holes ; or, fecondly,

an equally divided circle of the engine plate may be ufed,

and the increments and decrements, previoufly calculated,

may be given at each tooth by the micrometer icrew of fuch

an engine as either Hindley's or Relic's; or, thirdly, which

is the readiell method, the wheel to be cut may have a hole

drilled in the excentric point, and be placed thereby on the

^arbor of the engine, till all the teeth are marked with flight

notches by the cutler, adjufted for dillancc at each cutting,

and then the hole in the centre muft he ufed for completing

the teeth in their proper direction ; for when the cutter is

put into the notches fnco (lively, it will cut the teeth to-

wards the centre without any guidance of the index or

alidade ; and this method is practicable with any com-
mon engine without a micrometer fcrew for taking and

giving fmall portions, as deductions from or additions to a

,1 tooth. For the wheels with unequal teeth in the

large planetarium of the Royal lullitution, in Albemarle

ftreet, London, the firft method was ufed by the maker,

M'Culloch, under the direction of the contriver both of the

machine ilfelf, and of the method ufed of rendering the

t' t!i of certain wheels gradually unequal round each fepa-

fernicircle, agreeably to the planetary motions to be

produced thereby in the planets themfelves ; but in an accu-

rate and elegant machine fince made (by Fidler) for him-

fcrlf, the lalt method was ufed with luccefs for the large

wheel that produces the fun's, or rather earth's annual

equation.

Another, and that a very recently contrived method of

exhibiting the equations of all the planetary orbits at the

fame time, together with their variable diftances,. by wery

fimple mechanifm, has been adopted by Mr. Pearfon in the

in i' liine we have jnlt mentioned, as made by Fidler, under

his own direction ; this method has the advantage of llitw-

ing alfo the mean motions, and is well calculated tor illuf-

trating the irregularities of motion on which the various

phenomena of the heavenly bodies depend, as well as for

(hewing the exact times at which they occur, and the coun-

tries to which they will be vifible. For a defcription of

the machine itfelf we refer the leader to the articles Pla-
netarium and Orrery, and fatisfy ourfelves in this place

with an account of the principle by means of which the

equations of the centre are effected. Fig. I. of Plate IV.

of Planetary Machines, which is illustrative of the principle

in queftion, is derived tramjig. 4. of Plate III. which has

been explained, but has the addition of a third diminutive

arm at the end of the longer arm placed at the extremity

of the radius vector ; we have feen that one arm, equal in

length to the excentricity of the orbit to be repreiented,

will, by its retrograde revolution, give the diftances and

one half of the equation, very neaily, in every part of the

orbit, and we have feen that if the faid arm were made
equal to twice the excentricity it would give the wrhole

equation near enough, but would not give the diftances

truly ; now the introduction of the additional arm is to

make the apparent place of the planet fulfil both thele

conditions, which it does in a furprizing manner. Let S J,

in fig. 2, be a radius vector, revolving equably round the

point S, inJig. 1, in which cafe the extreme end J will de-

fcribe the concentric circle J K O L Q R T V ; let J a be a-

(hoit arm equal in length to the excentricity once and a

half taken, which arm is made to revolve in a backward

direction by means of the fait grooved circle d, of the catgut

e f, and of the pulley g of the fame diameter as d, which

mechanifm anfyvers as well as that in fig, 3, before de-

fcribed, and is Ampler : over the pulley g is fixed fait to a

(tern, borne by the radius vector, round which the pulley

turns, anothei grooved circular piece J, round which the

gut hi goes, and embraces alio a diminutive pulley a of half

the fize of J, fo that whilil the radius vector and arm J a

go each once round in contrary directions, the third or

little arm a A, which is equal in length to 01 ; y one half'

the excentricity, goes twice round in the fame direction,

in which the radius vettor moves, and thus* carries a

planet at its extremity round the point S, in which the fun

is placed, very nearly agreeably to the laws of planetary

motion, with regard both to angular velocity and diftance

in every part of the orbit. To render the effect th 1-1 pro-

duced more intelligible, conceive two pins made fait in the

line J A., jig. 1, confidered as one line equal to twice the

excentricity of the orbit to the radius S.J, and let one of

them be at C, the middle of the line, and the other at A,
the extremity ; then if this line preserves its parallelifm all

round the orbit, by a retrograde motion given to it by the

catgut f/"and puUey^jfe;. 2, the pin C being at the dis-

tance of the excentricity S G from the end J of the radius

vector, will defcribe the excentric orbit I, 2, 3, I, 4, 5, 6,.

of the planet, while the pin at A will have the proper velo-

city as feen from S, but will move in the circle A D D E 1*

I'M H, which is too excentric to become the true orbit ;.

but if the point A of the additional fmall arm be put to L'

when the motion begins, and ha:, the planetary body placed

on its extremity, then it will move in the fame excentric

2 cii\ le
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circle as the firft pin C, but with the apparent angular

veloei ly of the fecond pin A as fccn from the other focus

W, ; iicl Horn the fun at S: for

conceive the radius. S J to have moved to K, the pin

A will be found at B, on unit of the angle B K b

being equal to the angle JS rC, which is here 45", but
the planet has moved a quadrant to I, and is found in

the circle defcribed by the pin C, or middle circle ; 1

viewed from W, a :<> the elliptic hypothelis, is

leen in the line W B, as though it had been actually at

B in the outermoft circle ; again, when the radius vector has

completed a quadrant and is in the fituation SO, the fidt pin
is at N, the fecond at D, and the planet! at 2, in the line

W D as before, and the additional arm lias now defcribed a

femici'rcle : here the equation D S O is fubtended by dou-
ble th? excentricity very nearly : when J is advanced ise" to

L, th Id tional arm has moved \ of a circle, and is found
at 3, Hill in the middle circle, and alio in the line W E, ex-
' ded : and when S Q is the fitnation of the radius veftor

the planet is at I, the perihelion point of the middle circle,

d I; 1 in the line W P, extended as before. In like man-
ner in the other femicircle of mean anomaly, when the

extreme end of the radius veftor is fucceffively at the

points R, T, and V, the planet will be found at the points

4, 5, and 6, and alio in the lines W F, W M, and W H,
refpedtively, fliil moving in the middle circle, till it arrives

at the aphelion point C, from which it originally fit out.

When the pulleys are made to produce this effect very nice-

ly, the band or gut, that embraces two pullevs of different

diameters, will f.ffcft the ratio of 1 : 2 in practice, and
will require the im?!lcr pulley to be fomewhat lefs in diame-

ter than what tb ! exact proportion requires in theory. The
radius veftor has 1 flit in its remote end, with a thumb-fcrcvv

under it, to fix the p-nl'ey at agreatei orj ' diftance, as the

tenfion of the gut may require, and the whoJe contrivance

being fimple, lleady in its motion, and light in its construc-

tion, as well as having a tendency to prevent the radius vec-

tor from bending downwards, is far preferable, in every

point of view, to anv contrivance we have before fcen for

anfwermg the lame purpofe. The mechanical reprefentation

of the orbit bears the fame analogy to the elliptic hypothelis,

that an excentric circle does to an elhpfe of the fame excen-

tricity, and in the orbits of the planets thefe figures are fo

nearly alike, that they may be fubftituted for each other,

without fenfible error j and we may add, that the equation

produced by only one arm, equal to twice the excentricity, is

by no means fo accurate as the equation doubled, that is, pro-

duced from an arm equal to the exaft excentricity, becauie

the tangents of different angles do not increafe by equal

quantities.

Beiidcsthe preceding methods of producing the equation

of a planet's orbit, our author has contrived to indicate the

quantity thereof in aiy point of the orbit, as well as the

latitude alio, as feen from the fun ; this is done by means of

a hand fixed under th: revolving pulley J, travelling over a

divided and filvered plate, fixed fait in the fituation of the

dotted circle, on the end of the radius veftor, concentric

with the pulley, which plate not only (hews the equation

and latitude at anytime, butts of ufe in placing the arms

in their proper fituations by the latitudes taken from the

Ephemeris or Nautical Almanac.
Tin. fe .ire all the methods that have fallen within our no-

tice, of effecting the grand equation of a planet's orbit, as

appl ed to an orrery, or planetarium ; but there remain yet

two pieces of mechanifm, contrived by our prefent inventor,

that are well calcu'ated to explain in a lefture-room the

equation of an individual planet, as detached from the fy Hem,

which we fhall briefly defcribe, as being contrivances equal-
ly novel and competent to their purpofe. The firlt is re*

preferred byfigt. 4 and j of our latl plate, the former being
a faction of the wheil-woik, and the latter a (ketch of a part
of the vilible part of the inllrumer.t. AB is a little frame,
containing four wheels, a, b, c, and d ; a and £ are equal
in diameter, and of limilar numbers of teeth, a fixed on the
arbor of the handle-, and b 0:1 a tubed arbor /, that carries
the index g, feen in Jig-. 5 of the fhape of a T, with a point
touching the circle k, which is an ecliptic circle; fo that
whatever velocity is given by the handle to the wheel;/ in an
equable manner, the fame is communicated, by the medium of
the wheel b, to I :;, which therefore moves ac<

ing to mean motion in the ecliptic circle K. The wh
c and d arc excentric, and have alfo fimilaf diameters and
numbers of teeth, but are placed to aft fo, that the Ion
radius of one always acts with the (hortcft of the other,
and thus produce the fame effect asJDr. Defaguliers' ell-

grooved plates with the endlefe catgut. The excentricity'

of the wheels bears the fame proportion to their COItunon
radiu 1, that the excentricity of the planet's orbit does to its

mean diftance wheel c is lixed fail to the fame arbor of the
handle as wheel a is, but wheel d has a separate arbor, which
goes with the tube of wheel b, and carries the hand ;, and
on its upper end a ball to represent the fen, The fector-a"

arc of' the index g is graduated, for Mercoty fbrinltanc*,
into 24- each way from the middle, to winch the hand 1

mull be put when the index points to that part of the eclip-

tic circle in which the aphelion point of the planet is ; then
a? the handle is turned the index (hews the mean motion in

the ecliptic, which may have a fecond circle divided into

figns of mean anomaly, beginning at the aphelion point, and
as the motion proceeds the hand i falls back, till at the end
of three figns and a half of mean anomaly 1* is found near
the extremity of the feftoral arc, at g ; at the perihelion
point the hand is again in the middle; and nt eight and a
half figns of mean anomaly it will be in its prefent lituation

again, at its greatelt equation, at the oppofite end ol

fectoral piece ; and laftiy, at the aphelion point the 1

will be again found i.i the middle, which is the zero of both
the politive and negative equations, which are refpect

marked 4- and — on the oppofite ends of the graduated fec-

toral arc. Thus, the index g (hews the mean motion, the
hand ;' the equated motion, and the graduated portion of
the index has the quantity of the equation plus or minus,

(hewn by the hand i in every part of the orbit, while a line

drawn from S, the fun, over the point of the hand / to the
ecliptic K, fhews the equated or true heliocentric place of
the planet. The other initrument for explaining the nature
of the mean and equated anomaly of a detached planet, and
of its equation, which is their difference, is fimply amecha*
nical conftruftion of the elliptic hypothelis of biihop

Ward, and is reprcfented byJig. 6. of the fcinc plate. S GW
is an elliptic plate of wood or metal, defcribed from the foci

S and W, the lmall circle at S is divided into an ecliptic

circle with a (lender Item in the centre bearing a ball to re-

prefent the fun, and the other fimilar circle at W is di/ided

into as many fpaces as there are days or weeks in the period

of the planet; of which 88J are proper for Mercury ; the

bar a G is concealed under the dotted line, and turns on the
vertical Item of the Hand that fupports the elliptical plate

at G, by means ot a piece of brafs tube fixed at its end ; on
the bar a a Hiding piece b'\i inferted, that bears a fmall pul-

ley c, and a planet in the angular point behind it, on a item

as high as that of the fun ; this Hiding piece has two rollers,

bearing againil the edge of the elliptical plate, to facilitate

the motion-of the bar round the plate, which is produced by

4 ha. J;
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hand j an cndlcfs gut or Gils cord S W c draws the Aiding

piece dole to the raid plate, and caufes the pulley and planet

to defcribe the proper ellipfe for the orbit. According
to the elliptic hypothecs, ifthe angle c W A be the meafure
of the mean anomaly, the angle at the fuu in the other focus,

I'hz.t S A, will always be the equated anomaly, and the imall

angle S c W will, in every fituation, be the equation of the

centre, as being the fupplement of the fum of the other two
Bogles, that is, the external angle e "W A, -that reprcfents

the mean anomaly, is equal to the fum of both the internal

angles of the triangle at S and c, as being rcfpe&ivcly the

fupplement of the other internal angle at W; but the

internal angle at S is the equated anomaly ; therefore the an-

gles \V A— Z-C S W is the angle r, or equation during the

firft fix figns of mean anomaly ; in the other fix figns the an-

gle reprcfenting the mean anomaly at \V will be fmaller than

the angle at S, reprefenting equated anomaly, therefore the
eq\iation, or difference between them, which has been fub-

traftive, becomes now additive ; and the hypothecs, thus

mechanically conflru&ed, affords the ready means of ex-
plaining the particulars cf planetary motion, for which pur-
pofe equal fe&oral arcs are laid down on the plate alternately

black and white, which the thread S c moves over in equal
arcs of the circle W, moved over by the thread XV c ; which
are equal portions of time ; and when the circle W is divided

into days or weeks, and the circle S into figns of longitude,

and alfo into figns of anomaly, the fame refults will follow

as from the preceding mechanifm, as nearly as may be, while,

at the fame time, all the variations of diilance, as well as of
the equation, will be faithfully exhibited. Both thefe con-
trivances maybe conilrufted fo as to be ufed either horizon-

tally or vertically, and on any fcale of magnitude that the au-
dience of a lefture room may require.

Equation of Time. Haviig, under the article Day, ex-
plained the origin of the difference between folar and mean
time, we have now only to explain the method by which
this difference is calculated.

To effect this, it is neceffary to know precifely the mo-
tion of the fun, and the dimenfions of its orbit : we may then
calculate the arc which it defcribes every day in the year
parallel to the equator. If this feal and variable motion be
compared with its mean motion, the difference will be the
equation of time.

If we imagine two meridians, drawn through the ,two

extremities of the arc of the ecliptic, which the fun de-

fcribes in one day, the arc of the equator, which they inter-

cept, is the difference between the folar and a fidercal

day; for when the rotation of the celeftial fpherc is termi-

nated, this fmall arc of the equator mud traverfe the meri-

dian before the centre of the fun can arrive there. Now as

this arc is not always of the fame length, the folar days are

not all equal.

Nor would they be fo, even if the fun defcribed every day
an equal arc of tt e ecliptic, for thefe arcs take fucceffively

different inclinations relatively to the equator. At the mo-
ment of the equinoxes, they cut this plane at an angle equal

to ihe obliquity of the ecliptic, and at the period of the

folfticea they arc parallel to it. The meridians drawn
through the extremities of thefe diurnal arcs are more
Separated at the folftices than if they contained the fame
arc at the time of the equinoxes ; and, as it is this feparation

of the two meridians which meafures the fucctffive. retard-

ations of the fun, thefe are unequal, and lefs at the equi-

than at the follliccs. The daily variation of the mo-
tion of li. 1 in in its orbit is another fourcc of inequality,

as it augments and dimir.ifhes the diurnal arc of the ecliptic,

and thij produce) a correfponding variation in the arcs of

of the equator contained between the above-rr.entiored meri-

dians.

Thus the inequality in the folar days arifes from two dif-

tinct caufes, the obliquity of the ecliptic, and the unequal
motion of the fun in its orbit. As thefe two caufi i each pro-

duce their feparate effect, they mull be both deftroyed, to

render the folar days equal, that is, the motion of the ma
mull become uniform, and the ecliptic mufl coincide with the
equator.

To calculate the value of the equation of time, we muff
calculate the arc which the fun defcribes each day on the

ecliptic, and project it on the equator, and from this de-

duel the mean diurnal motion : the difference will give the

equation of time for that day.

To reprefent thefe refults geometrically, we mav fuppofe
an artificial fun to move in the manner defcribed under the ar-

ticle Day, the mean day is the interval between two fuccef-

five returns of this fictitious fun, and the mean noon the in-

flant of its paffage over the meridian; and the mean equi-

nox is the inilant of its paffage through the equinoctial point.

It is obtained by a finiple proportion, when the longitude

of the perigee is known, and the epoch when the true fun
is in the aplides, the time which elapfes between two con-
fecutive returns to the mean equinox, forms the mean tropi-

cal year, and which is equal to 365/242250.
To calculate the place of the mean fun on the equator

for a given inilant, it is fufncient to calculate the mean lon-

gitude, and this, reduced to the equator, is the mean right

afcenfion of the fun.

The projection of the true fun on the equator may ei-

ther be determined from obfervation, or from calculating

its right afcenfion. The difference between their right afcen-

fions, reduced into time, in the proportion of 24'' to 560', in-

dicates the interval between the pafl'age of the true and mean
fun, and is the required equation of time : it is fometimes
additive, and fometimes fubtractive, and has the remark-
able property of becoming zero four times ill a year.

To underlland the'reafon of this phenomenon, let us ima-
gine (Jig. 10S.) two funs, S and S', to fet out at the fame time-

from the equinox, both moving with an uniform motion ; the

one, S ;

, in the ecliptic, the other, S', in the equator, and.
let the motion of each be referred to the latter plane. S'
will at full advance upon the meridian of S', but afterwards,

this latter will approach it, and they will arrive together at

the folllice ; after this the meridian of S :
will advance v:

that cf SJ
, till the fecond equinox, where they will arrive to-

gether. The fame circurhftances will occur in the other
half of the orbit, and thus the two funs will coincide to-

r four times in the year, namely, at the equinoxes and
folllice*.

But, in reality, the mean fun does not fet out at the fame
time as the true fun ; they will not, therefore, meet at the fame
points ; the unequal motion of the fun changes this differ-

ence, but thefe two caufes united only change the epoch
of the coincidences ; tlnir numtx r remains the lame.

Let us confider the motion of the two funs, S', and S', fup-

pofed to fet out together from the autumnal equinox, and
proceeding towards the perigee. The true fun, .S', which
defcribes the ecliptic, being referred by its me idian to the
plain- of the equator, will then be found l.th d the other.--,

for it is preceded by S' till the perigee ; let us now confider

the motion of the other two. Till the moment of the fol-

flice, S' precedes S , and S^precedesS', their ord 1 is therefore

S', S% .S'. At the folllice 8'joins S', and afterwards paffes it

;

their order is then S', S'. 8*, but at the perigee .S coin-

cides with S*, and afterwards precedes it : to do this S and

S' mull meet in the interval. The order then becomes S-,
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S J

, R' ; thus between the winter foldice and the perigee

the true fun S', referred to the equator, meets the mean fun

S 1

, and the equation becomes zero. From the perigee to

the vernal equinox S' precedes S', and S 1 precedes S ; they

none of them meet therefore in this interval. At the equinox

S* joins S , and their order becomes S J

, S', S'; but S 1 can-

not remain long between the two others, for at every qua-

drant the ieparation of S' and S" incr.afes to 2 24' 24. "4,

as appears by calculation; but the didance of S', S* never

exceeds 1 55' 27", which is the greated equation of the

centre, and as, in the prefent fituation of the loiar orbit, cfirs

takes place near the equinoxes, the arc which correfponds

to it on the equator is Hill lefs than it. It is evident, there-

fore, after the vernal equinox, and before the fummer foldice,

there mud be fome moment when the mean fun S' arrives

upon the meridian of S', when the equation is again zero.

From that point to the fummer folftice the order is as fol-

lows, S', S\ S' : at the folltice S* joins S , and afterwards

paffes it. But S' precedes SJ as far as the apogee, confe-

quently the meridian of S' joins the mean tun S , before the

folftice, and the equation becomes zero for the third time.

From the folftice to the apogee, the order of tiie three

funs is as follows, S\ S*, S 1

; at the apogee S' joins S\ and

afterwards precedes it till the perigee, the order thus be-

coming fci , S', S' ; but at the autumnal equinox S' joins

S ;

, and confequently meets in this interval the meridian of

S", and the equation becomes zero for the fourth time.

The order of the three funs then becomes S', S !
, S', and

the fame appearances are re-produced in the fame order as

before.

Hence it appears, that in confequence of the obliquity of

the ecliptic, combined with the unequal motion of the fun,

the equation of time becomes zero four times a year, viz.

once between the winter folftice and the perigee, twice be-

tween the vernal equinox and the fummer folftice, and for

the lad time between the apoge? and the autumnal equinox.

The epochs of thefe phenomena evidently vary with the

pofition of the greater axis of the folar orbit ; at prefent

they happen about the 24th December, 15th April, 15th

June, and the 3 lit of Auguft. If the equator coincided with

the ecliptic, that part of the equation of time depending

on their inclination would difappear, and the mean motion

would only differ from the true bv the equation of the centre,

ind mean and true lime would agree twice a year when the

fun is in ;H? apfides.

Dr.." has invented << rule foi computing the

equation of time, in which all the three caufes are con-

fidcred ; it was investigated in the following manner.

Let A P L O {Plate XII. fig. 109.) be the ecliptic,

A 1. O tiie.equator, A the full point of Aries, P the

point where the fun's apparent motion is flowed, S
place of the fun; draw S v perpendicular to the equator,

.kc A n — A P. When the fun begins to move from

P, fuppofe a dar to begin to move from n, with the fun'3

mean motion in 1 noi 1 itude, viz. at the rate

of 59' 8' in a day ; and when n panes the meridian, let the

clock be adjufte.l to 1 , take nm = P <, and when the

flar conies to -., if the fun moved uniformly with his mean
motion he woidd be found at s, but at that time let S be

the plaGc of the fun. Let the fun S, and confequently v, be

on the meridian ; and then as m is the place of the imagi-

nary ftar at that h dant, n v mud be the equation of time.

The fun'.- mean plac is a' S, and as A ;.
: = A P, aud n m =

Pj, we have Am = A P.- ; confequently m -• = A « —
Aw = A v — A P.<. Let A be the mean 'equinox, or

the point where it would have been if it had moved with

its mean velocity, and draw Az perpendicnlar to AQ:
then A m = A = + * "> — A a .-. count sAj + z m :

or becaufe the cofinc of z A a, the obliquity of the ecliptic

23- 28'' = ' I very nearly, A m = |{A« +.vm: hence

m v =s A -j — zm — i'. A j. Here A v is the fun's

true right afcenfion ; z m the mean right afcenfion, or mean
longitude ; and \ i A a (w"z. A x) is the equation of the

equinoxes in right afcenfion ; therefore the equation of

time is equal to " the difference of the fun's true right af-

cenfion, and his mean longitude corrected by the equation

of the equinoxes in right afcenfion."

When A to is lefs than A v, mean or true time precedes

apparent ; when it is greater, apparent time precedes mean :

that is, when the fun's true right afcenfion is greater than

his mean longitude, correfted as above Ihewn, we mud add

the equation of time to the apparent to obtain the mean
time ; and when it is lefs we mud fubtraft. To convert

mean time into apparent, we mud fubtradt in the former

cafe, and add in the latter.

Tables of the equation of time are computed by this rule

for the ufe of aftronomers ; they are either calculated for

the noon of each day, as given in the Nautical and fome
other Almanacs, or for ever)- degree of the fun's place in

the ecliptic, as is done in the annexed tables.

Btrs vi ana Preflco,

Najp-ftltel Squaw, imvifca,
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TABLE

Of Equation of Time to convert apparent into mean Time for 1810, with the fccular Variation.

Argument.—Sun's mean Longitude.

Deff

7

8

9

1 1

12

'3

'4

'5

16

'7

18

>9
2 3

21

22

-3

2*

-5

26

27
28

3°

Sg. O. Dlff.

1 II

+ 6 59.2
6 40.+
6 21.5

6 2.6

5 43-a

5 24-9

5 5-9

4 4"- 1

4 283
4 9-<5

3 5'-o

32.6

14.

1

55.8

37-8

19.9

2 2.3

1 45.0
1 27.9
1 1 1.0

° 54-3

+

o 37-9
o 2 1.9

o 6.4

8.7

23-4

° 37-7
51.6

1 5.1

1 18.3

- 1 3 1 - 2

8.8

8.9

8.9

8.8

8.9

9.0

8.8

8.8

8.7

8.6

8.4

(Lj

8-3

8.0

7-9

7-3

7-i

6.9

6.7

6.4

6.0

5-5

5- 1

4-7

4-3

3-9

3-5
3-2

2.9

Secular

Variation.

+

2.97

2.72

2.48

2.24

2.00

'•75

1.51

1.27

1.0:

O.73

0.54

0.29

0.05

0.20

044
0.68

o-93

1. 17
1.41

1.66

1.90

2.14

2-39
2.63

2.87

3-"

3-35

3-59

3-«3

4.07

4-3'

25

24
2 +
24

25

14

24
25
24
2+

25

24
25

24

24

25

24
24
25

24

24

25
24
24
24

24

24
24
24
24

I.

.31.2

43-7

55-7
7-i

179
28.3

33-1

47-4
56.2

4-5
12.1

3 19.2

3 25.8

3 3'-7

3 37-i

3 42.0

3 4<5- 2

3 49-6

3 52-6

3 55- 1

3 57-o

3 58-3

3 58-9

3 59-°

3 58.5

3 57-4

3 55-7

3 53-5

3 5°-7

3 47-3

3 43-4

DifF.

Secular

Variation.

+

// II

12.5
4-3'

12.0 4-55

] 1.4
4-79

jo. 8
5.02

5.26
1Q.4

5-49

9.8

91
8.8

5-73
5.96

8. %
6.19

7.6

7-i

6.42

6.65

6.6
6.88

7.1

1

5-9

5-4

4.9

4.2

7-33

7.56

7-78

8.co
3-4 8.22
3-"

2 -5

1.9

8.4;

8.65

8.85

i«3

0.6
9.06

9.27

0.5

1.1

J-7

9.48
9.68

9.88

2.2
10.07

2.8
10.27

3-4

3-9

10.47

10.65

10.83

24
24
23

24
2 3

24

2 3
z 3

2 3
2 3

23

2 3
22

2 3
22

22

22

21

22

20

21

21

21

20
20

20

20
18

18

Sig. II.

+

3 43-4

3 3 8 -9

3 33-9

3 28.4

3 22.3

3 '5-7

3 8.8

3 i- 1

2 53- [

2 44.7
2 35 9

2 26-7

2 1 6-9

2 6-9

1 566
1 45.8

1 3^.6
1 23.2

1 1 1.6

o 59.7
o 47.6

° 35-3
o 22.8

o 10.

1

o 2.7

o ij.6

o 28.7
o 41.8

55.0
1 8.i

1 21.

1

Diff.

4-5
5.0

SS
6.1

6.6

6.9

7-7

8.0

8-4

9.2

9.8

10.0

10.3

10.8

Secular

Variation.

+

1 1.4

11.6

11.9

J2.I

12.3

12.5

12.7

12.8

12.9

i3-«

'.3-i

13.2

'3'i

13.0

'0.83

11.01

11. 18

11.36

";53
11.69

11.85

12.OI

12.l6

12.31

12.45

12.59

32-73
12.86

12.99

13. 11

J 3- 2 3

J3-34
3-45
13-5.1

13.64

] 3-73
13.82

13.90
,3.98

14.05

14. n
14.. 7

1422
14.27

'3-3'

18

17

18

i?

16

16

16

'S
J 5

H
'4

'4

'3

'3

12

1 I

I (

IO

9

9
8

8

7
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EQUATION.

TABLE

Of Equation of Time to convert apparent into mean Time for 1 Sio.

Argument.—Sun 'j mean Longitude.

Secular Secular
Secular

Variation.
Beg. Sig. III. DifF. Variation. Sig. IV. DifF. Variation. Sig. v. Diff.

+ +
I

4-

/ a it a 1 x a // ( II // H

o
i

2

3

4

4- I 21.

1

1 34-
1 47.2
2 0.3
2 '3-3

13.0

-3- 1

r 3-i

13.0

12.S

H-3 1

-4-35

14.38

14.40

14.42

4
3

2

2

2

+ 5 59-3
6 1.4

6 3.0

6 4.2

6 4.8

2.r

1.6

1.2

0.6

0.

1

-3--4

>3-°3

12.91

12.79
12.67

1

1

12

12

12

12

4- 2 46.2
2 31.2

2 15.7

1 59.8

1 43-4

15.0

55
15.9

16.4

16.8

8.78

8.61

8.44
8.27

8.10

•7

•7

•7

'7

"7

17

17

'7

-7

17

•7

5 2 26.1

12.6

12.4

12.2

12.0

11.

7

1 1.4

14.44 6 4.7

0-7

1.4

2.0

2 -5

3-3

3-8

12.55

»3

13

'3

13

'4

H

1 26.6

17.2

i-.S

18.0

18.4

18.6

18.9

7-93

6

7

8

9
10

2 38.7
2 51.1

3 3-3

3 '5 3

3 2 7-°

14.45

14.45

1 4-45

14.44

'4-43

1

1

6 4.0

6 2.6

6 0.6

5 58.1

5 54.8

12.42

12.29

12.16

12.03

11.89

1 9.4

51.8

33.8

+ 15.4
— 3.2

7.76

7-59
7.42

7- 2 5
7.08

ii

12

-3

H
-5

3 3*-4

3 49-5

4 °-3

4 10.8

4 20.9

11.

1

10.8

10.5

1 0.1

9-7

1441
'4-39

•4-36

<4-3 2

14.28

2

3
4

4

4

5 5'-°

5 46.6

5 4i-6

5 35-9

5 29-5

4-4
5.0

5-7

6.+

6.9

11.75
11. 61

11.47
n.32
11.17

14

14
-5

'5

-5

22.1

41.3
1 0.8

1 20.6

1 40.6

19.2

19.5

19.9

20.0

6.91

6.74

7.56

7-39
7.21

-7
18

17

18

•7-

16 4 3°-6

4 40.0

14.24 5 22.6 1 1.02 2 0.8 6.04

5.87' 9.4
9.0

8.5

8.1

14.19 3
6 5 -5- 1

7-5
8.1

10.S7 *i

15

2 21.3
20.5
20.6

17

18
18 4 49-° 14-13 6 5 7.0

8L7
10.72 2 4' 9 20.8 5.69

17
iy

20
4 57-5

5 5-6

14.07

14.01
6 4 5S-3

4 49-
9-3

10.57

10.41
16 3 2 -7

3 23.6
20.9

5.52

5-34
18

7.6

7-4

6.9
6.2

7

7
S

9.8

10.4

10.9

16

16

t6

18

18

17

21

22
5 -3-2

5 20.6
'3-97

13-8/
4 39- 2

4 28.8
;

IO.25

,
IO.O9

3 44-7

4 5-8
21.

r

21.2

5.16

4.98
2 3 5 2 7-5 -3-79 8 4 '7-9

11.5

1 2.

1

12.7

9-93 16 4 27-0
2I -3

21.4

21.3

4.81
l8

24
25

5 33-7

5 39-4
5-7

5..I

'3-7«

13.62 9

9

4 6.4

3 54-3

9-77
9.60

17

16

4 48-3

5 9-7

4.63

4*45
18

18

26
2 7

5 44-5

5 49-°
4-5

3-9

3-4
3-°

13-53

13-44
9
10

3 4i-6

3 2 8-6
13.0

13.6

14.2

14.6

9.44
9.28

16

16

5 3 1 -

5 52-3
21.3

21.4

21.3

2I -3

4-27

4.09
IS

l8
28
29
30

5 5 2 -9

5 56-3

5 59-3

13-34
'3- 24
'3- 4

i"

10

3 -5-°

3 0.8

2 46.2

9.12

8-95

8.78

17
!

6 13.7

6 35.0
- 6 36.3

3-9 1

3-73

3-54

IIS

19



EQUATION.

TABLE

Of Equation of Time to convert apparent into mean Time for 1 8 1 c, with the fecular Variation.

Argument.—Sun's mean Longitude.

"S-

1

1

12

'3

H
"5

16

'7

iS

'9
20

21

22

2 3

2 5

26

27
28

3°

Sig. VI.

- 6 56.3

7 il-S

7 3 8 -5

7 59-3
8-00
8 40.0

9 1.0

9 21. 1

9 41.0
10 0.7

10 20.1

lo 39.3
10 58.1

11 16.5

11 34-5
11 52.2

12 9.5

12 26.3

12 42.7
12 58.7

13 14.2

13 29.1

'3 43-5
1 3 57-4
14 10.8

14 23.6

H 35»7
14 47.2

14 58.0

15 8.2

15 I ?
.8

Diff.

21.2

21.0

20.8

20.7

20.6

20.4

20.1

9-9

9-7

9.4

9.2

8.8

8.4
8.0

7-7

7-3

6.S

6.4

6.0

5-5

4.9

4.4

3-9

3-4
2.8

2.1

'•5

o.K

0.2

9.6

Secular

Variation.

+

3-54

3'$6

3-i7

2 -9J
2. So
2.61

2.42

2.23

2. 4
1.85

1.66

1.46

1.26

1.06

c.8 i

0.66

0.46

0.25

0.0,

0.16

o-37

0.58
0.80

1 00
1.23

'•45

167
1.89

2.1

1

2-33

2.56

18

19
18

l 9
9

19

l 9
'9

«9

'9

20

20
23

20
20

20

21

21

20
21

22

2 I

22

22

22

22

22

22

23

Sig. VII.

- I? 17.8

15

>5

26.6

34-7

»5 421
1

5
48.8

»5 54-8

0.0

4.4

16

16

16 ». 1

16 11.o
16 13.0

16

16
16

16
16

14.2

14.7

14.2

12.9

10.8

16 7.8

16 4.0

«5 59-3

»J 53-/

'5 47-3

15 40.0

'5 3<-7

15 22.6

15 12.6

15 1.7

14 50.2

'4 37-5
14 24.1

14 9.9

'3 54-9

Diff.

8.3

8.1

7-4

6-7

6.0

5.2

4-4

3-7

2.9

2.0

0.5

»-3

2.1

3-o

3-8

4-7

5.6

6.4

7-3

8-3

9.1

10.0

ic.9

it. 7

12.5

'3-4

14.2

15.0

Secular

Variation.

2.56

2.79

3 25

3-48

3-7*

3-94
4.18

4.41

4.64

4.89

5- '3

5-37
5.6.

5.8 r

6.09

6-33

6.57
6.81

705
7.29

7-53

7-77
8.01

8.25

8.49

8.72

8.96

9.19

9.42

9.64

23

23

23

23

23

23

24
23

24
24

24

24
24
2 +

24

24

24
24
24

24

24

24
24
24
24

23

24
23

23
22

Sig. VIII.

J 3 54-9
'3 3 -9

13 22.

'3 4-6
J2 ^6.4
12 27.3

12 7.4
12 468
II 25.5
11 3-S
10 40.8

10 17.4

9 53-4
9 28.9

9 3-7
8 37-9

8 11. 5

7 44-6

7 '7-5

6 49.7
6 21.6

5 53-'

5 ? 4-3

4 55- 1

4 25.6

3 55-9

3 25.9
I 55.8
3 25.5
1 55.0
1 24.7

Diff.

lfi.O

16.8

17-5
18.2

19.1

9.9

20.6

21-3

22.0

22.7

23-4

24.0

24.5

25.2

25.8

26.4

26.9
2 7-3

27 6

28.1

28.5

28.8

29.2

29.5

29.7

30.0

30.1

3°-3

3°-5

3°-J

Secular

Variation.

9.64
9>8
10.11

Jo-33

ic.55

ic.77

10.98

1 1.19

1 1.40

11.61

11.81

1 2.0t

12.20
! 2-39
12. 58
12.77

12.95

13.12

13.2V

'3-45

13. 61

- 18

'7

'7

if.

;6

14.44

14.56

14.67

14*78
: 4 .SS

24
23
22

22

22

21

21

21

20

'9

'9

'9

'9

'5

'4

4
'3

12

12

1

1

1

1

10

3D2



EQUATION.

TABLE

Of Equation of Time to convert apparent into mean Time for i S to, with the fecu'ar Variation.

Argument.—Sun's mean Longitude.

Dec IX.

/ II

o — 1 24.7
I o 54.2
2 — o 23-7

3 T O 6.8

4 o 37-2

5 I 7-5

r, I 37-6
2 7 5

8 2 37-2

9 3 6-5

10 3 36.0

1

1

4 4.9
12 4 33 ;

I
; 5 1. <

)
| 5 29.6

l 5 5 56.9

rfj 6 2 3-7

T" 6 50.0

18 7 15.9

19 7 41.0
20 8 5.8

2 t 8 29.9
22 8 53-3
2 3 9 16.

1

2 4 9 38.2

»5 9 59-7

:6 IO 20.6
2

"J 10 40.8

28 ii 0.1

2Q ii 18.6

P 4- II 36-3

DifF.

30-5

3°-J
3o-5

30-4

3°-3

30.1

29.9

29.7

29.5

29-3

28.9

28.6

28.3

27.8

27-3

26.*

26.3

25.9
2 5-3

24.6

24.1

23-4
22.8

22.1

21.5

20.9

20.2

19-3

1S.5

17.7

S scalar

Vaiition.

14.88

14-98

15.07

15.15

15-23

t5-3°

•5-3 6

15.41

15.46

15.51

'5-55

15.58
15.60'

15 61

15.62

15.62

1 15.62

1 15.61

!

''5-59

I '5-57

I

'5-54

^.50
'5-45

15.41

"5-35

15.29

15.22

15.14

15.06

14.98

1 4. 89

10

9
8

8

7

Sig. X.

+ 11 3
r)
-i

"53-3
12 9.-

12 24.8

12 39 3
12 53.1

13 6.1

13 18.2

13 29.4

'3 39-«

'3 49-3

>3 58.0

»4 5-9

'4 12.9

'4 19.0

14 24.2

'4 28.6

14 32-3

'4 35- l

14 37-i

H 38.2

'4 $8.5

H 3"-9

J 4 36.6

14 34.6

•4 37-9

'4 28.3

'4 23-9
] 4 18.9

14 13 3

4- 14 6.9

Diff.

17.0

16.2

'5-3

14.5

13-8

13.0

12. 1

11.

2

10.4

9-5

8.7

7-9

7 o
6.1

5- 2

4.4

3-7
2.8

2.0

1.1

°-3

0.6

i-3

2.0

2.7

3-6

4-4

5.0

5.5

6.4

Secular

Variation.

14.89

'4-79
14.68

H-57
ij.46

'4-34

14.2 r

14.08

13 94
13.80

*3- 65

1 3- 5°
3-35
'3-'9

'3-°3
12.86

12 69
12 •52

!

1 2 .u
12 .16

1 I 97 1

II 78
j

II 59
11 JO
'I .20

' I I CO

10.79

10.59
10.3S

10.17

9.96

10
II

1

1

1

1

12

— 2 3

13

H
14
'5

15

•5
16

16

17

17

17
18

18

19

- 19

'V
19
20
20

- 21

20

21

21

21

XI.

1 11

i
4- H 6.9

13 59-9

13 52.1

13 43- 6

13 34-5

'3
1

24.9

'3 14.7

1.3 4.0

12 52-4-

12 40.4
12 27.9

12 14.9
12 I.5

II 47.5
•i 33-i

11 18.3

11 3.2

10 47.6
10 31.6

10 15.3

9 58.6

9 4 1 - 6

9 24-4

9 7-o

8 49-3
8 31.4

8 '3-3

7 55' °

7 j6-5

7 17-9

+ 6 59-2

Diff.

7.0

7.8

8.5

9.1

9.6

10.2

10.7

1.6

2.0

2.5

3-o

3-4

4.0

4.4

4.8

5-'

5.6

6.0

6-3

6.7

7.0

7.2

7-4

7-7

7-9

S.i

8-3

8.5

8.6

8,7

Secular

Variation.

11

9.96

9-74

9.52

9-3"

9.c8

8.86

8.63

8.41

8.18

!'/'

7-73

7-49
7.26
7-o3

6.-.,

6.55

6.32

6.09

5*5
5.6.

5-37

5-i3

4.90
4.66

4.42
4.18

394
3-74

3-45
3.21

2.97

22

22

22

22

22

2 3

22

23
22

2 3

24

2 3

23

24
24

23

23

24
24
2 4

23

24

24
2 4

24

= 4
2>

24
2 4



E QJJ
Equation, lunar and folar, in Chronology

Mr rSM r rosis.

EQUATOR, or ./Equator, in Aftronomy and Geo-

. a great circle of the fphere, equally diftant from

poles of the world, or having the lame poles with

i{ the world.

Such is the circle D A {Plate XII. A/Iron, fig. 109.)
its poles being p and (,). It is called the equator, becaufc

when the lun is in it the days and nights are equal ; whence
alio it is called the eqmnofti.il ; and when drawn on maps and

planifpheres, the equinoctial lint) or fimply the /;/:;•. Every
point of the equator is a quadrant's dillance from the poles

ol the world ; whence it follows, that the equator divides

the tphere into two hemifnheres, in one of which is the
northern, and in the other the fouthern pole.

By the pillages or tranlits of arcs of the equator over

the meridian, equal or mean time is eflimatcd ; hence we
have frequent occaiion for the converfion of degrees of the

equator into time ; and again, for the re-converlion of parts

ot time into degrees or parts of the equator.

1'or the performance whereof, we iubjoin the following

1
' je ; wherein are exhibited the arcs of the equator, which

pafs the meridian ui the feveral hours, minutes, ccc. of

equated or mean time.

ConverfioB of the Parts of the Equator into Time, and

vice •octfa.

See 25 min. 17 fee. and 9 thirds. Againil 21'' in the fburth

Deg. ui
Hours. Min. Hours.

De-.oi Hour. Deg. of ,

Eq^at. tquat. Min. Zquat.

Min. Min. Sec. Min. ' Min.' Sec. Min. ' /'

Sec.

Third.

Sec. Third

Fourth.

Sec. " Sec. " Third.

Fourth.

Sec. " //'

Third. Th. n
' Th. '" Th. '"

t
1

4 1 15 I [15

2 8 2 30 2 i3-

3 12 3 45 3 45
4 16 4 60 4 1

5 20 5 75 5 1 15
10 40 6 90 6 1 30
'5 1 ° 9 »35 1 :> 2 1°

30 2 j 2 180 20 5
60 4 >5 22; 30 7 30
90 6 18 2-;0 JO 10
180 12 2r 3IJ 50 12 3°
36c ?4 H 360 60 •5

The confirmation of this table is very eafy ; for the equa-

tor being divided into 360 degrees, and revolving always in

24. hours, any point of it moves through 15
J

in one hour,

and in one minute through the 6ct]i part of 15 , or 15'cfa
degree, and in one fecond through 15' of a degree, &c.
and therefor- nothing more is ncceffary belides fimple addi-

lion, in order to have the number of degrees, minutes, and
fcconds, which it defci ibes in any given time.

The nfe of the tabid is obvious; fuppofe, e.gr. it were
required to turn 19 ' 13' 7" cf the equator into time : againil

1 j deg. in the full column we have 1
' o' 00''

; againil 4.

. we have 16' o"; againft jo minutes, 40"; againil 3
minute, 12" o" ; ag :. i(t J fcconds, we have ^' Z'J" \ and
againil 2 fcconds, H 1 '; which, added together, give l

h 16'

52" 28'".

Again, fuppofe it were required to Pnd how many de-

. &c. of the •

,

infwer to 2j 1

column of the table, you have 315 ; and againft 2 hours,

30; againil 20', 5'; againil 5', 1 1^'; againft jo fee.

a'jo"; againft y fee. i' 15" o"'; againil 2 fee. 30" c'" ;

againft 6 thirds, 1'' 30"'; and againft. 3 thirds, 45'";

eh, added together, give 3 j l
' 19' 17" 15". See

Equinoctial.
Equator, elevation or altitude of the. See Eleva-

tion of the equator.

Equator of the Sun, or Solar Equator. The fnn re-

volves from eall to well on an axis inclined to the ecliptic,

and the plane, paffing t! rough the centre of the fun perpen-

dicular to this axis, is 1 ilkd the plane of the fun's equator.

It cuts the plane of the ecliptic in a ftraight line, called

the line of the nodes of this equator ; and the nodes theni-

felves are the points where this line, produced each way,

meets the celeilia] fphere.

To determine the pofjtton of the axis of rotation in

fpace, it is neeeffary to determine the inclination of the

folar equator to the ecliptic, and the angle which the line

of nodes makes with fome fixed line in the plane of the

ecliptic, for example, with the line of the equinoxes. Thi*

angle is called the longitude of the nodes of the ioiar equa-

tor, and is thus determined : when the polition of a fpot on

the dife of the fun has been obferved, and its latitude and

longitude determined, the direc ti J'i of the vifual raysdrawn to

the fpot at the moment of obfervation is known. The lon-

gitude of the fun at the fame inftant is likewife known, its

dillance from the earth, and its apparent diameter.

The iutetfection, therefore, of its furface with this ray, is

found by a fimple geometrical procefs. Three fimilar ol>-

fervations of the fame fpot determine three points upon the

furface of the fun, and. thefe three fpots are lituated on the

fame circumference of tome circle parallel to the folar equa-

tor, and the polition of a plane is known when it paffes

through three given points. The plane of this circle de-

fcribed by the fpot will, therefore, be known by thefe oblerva-

tions, by which the polition of the folar equator may be

determined.

To determine the fucceffive pofitions of the fpots Ort

the furface of the fun, I'uppofed fpherieal, we may imagine

the three reclangular co-ordinates or axes paffing througli

the centre of the fun, and continuing parallel to each.other

during the whole annual revolution. The firil of thefe axes

is perpendicular to the ecliptic, the two others are fituated

in this plane, one patallel to the line of the equinoxes, the

other perpendicular to it. Latitudes and longitudes,

reckoned relative to thefe axes from the centre of the fun,

are called heliocentric, and they may evidently be found

by trigonometric methods, if wc can determine their ana-

logous longitudes and latitudes roeafured in the fame manner

from the centre of the eaith, and which are called geo-
e -.."lie.

By methods of this kind it has been found that the folar

equator i» i- clined to the ecliptic about 7 . It continues

conftanfly parallel to it (elf, the points of this equator, as
they arc railed by the rotatory motion of the fun above the

]
lane of the ecliptic, traverfe this plane in a poir.f which,

hen from the centre of the fun, was, in 1750, H5 '. This
was then the heliocentric longitude of the folar equator.
Since that time it has undergo) no variation except what
ajrifes from the motion of the equinoctial p i:it».

EQUATOR I.A 1. 1 .. • . i 1 wknt, is 111 iniirumrnt made
ufe 01 in PpaSical Aftronomy. When a Gmple telefc

mounted on a (land, i-. elevated to view any heavenly body
at t

;
. of its meVidiai ohfervea body

3pp.< I SOI '. ill] at tOl . ihe o. Id ot view, b»t ir*

1
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any other filiation to the eafl or weft of the meridian, the
apparent paffi-.ge of any heavenly body through the field of
view, is in an oblique direction, and the more fo, the greater

the declination towards the vifiblc pole, and alfo the greater

the diltar.o from the meridian line. Hence the motion of
the fimple telefcope, which moves in a parallel of altitude,

or circle parallel to the horizon, when tinned round in a

ftate of elevation on its vertical axis, will never coincide
with the rnotion of a heavenly body, that moves either in

the equator, or in a circle parallel to it ; unlefs indeed the
obfervcr could ftand at one of the poles, in which cafe the
equator would become the horizon, and circles of altitude

would be alfo circles of declination. But no obferver can
be fo cirenmftanced. He may, however, incline the axis of
motion of his telefcope, fo as to be placed in the meridian,
and exactly parallel to the earth's axis, and then, when the
field of view is directed to take in any heavenly body, the
motion of fuch inclined axis, or the motion of the tele-

fcope round fr.ch axis, fuppofing the axis to be fixed, will

attend the flidbody during the remainder of its path above
tha horizon. Accordingly we find Chriitopher Schtiner
ufing a telefcope mounted on a polar axis in the year 1620,
which time was foon after Galileo had invented the fimple
dioptric telefcope, and though John Muller, or Regiomon-
tanus, had contrived and defcribed his torquet, a kind of
portable equatorial, in the year 1544, and alfo Tyeho
Brahe had given the name of equatcri* to. fome of his in-

ftruments about thirty years afterwards, yet the idea of
Scheiner's polar axis no doubt fnggefted to the modern in-

ftrumenc-makers the beft principle on which an equatorial

inftrument, as well as equatorial fector, and equatorial

ftands, ought to be conftructed. Scheiner's contrivance was
competent to the following of a ftaror other heavenly body
through its diurnal arc, but had no appendages by which to

afcertain the place of the obferved body, as to right afcen-

fion, declination, diftance from the meridian, &c. neither

would the telefcope be directed to a body invifible to the
naked eye for want of fuch appendages.

Mr. Henry Hindley, an eminent clock-rraker at York,
was probably the firft man who contrived and attached the
different adjuftable circles as companions to tte telefcope.

Mr. Smeaton, in hi; paper on the " Graduation of Aftrono-
mical Inftrument s," read before the Royal Society of
London, on November 17, 1785, has informed lis, that

Hindley contrived an inftrument of the equatorial kind fo

early as the year 1741, which was fent up to London to be
fold in the year 1748. This inftrument had the equatorial

plate, quadrant of latitude, and declination femi-circle in-

vested at the circumference, and moved by wormfcrews,
containing fifteen threads each, all in action together, which
fcrews at the fame time meafured as micrometer fcrews, the

angular motions, and, as it feer.is, without other graduations.

The telefcope was of the refracting kind, and inverted the

object viewed. " It (laid with me," fays Mr. Smeaton,
" two years, in which time I (hewed it to all my mechanical

and pkilofophical friends, amongft whom was Mr. Short,

who afterwards publifhed, in the Philofophical Tranfac-
tions, an account of a portable obfervatory, but without
claiming any particular merit from the contrivance. How-
ever, the model of it differs from Kindley's equatorial only

in the following articles : he added an azimuth circle and
compafs at the bottom ; he omitted the endlefs fcrews,

placing verniers in their ftead, and at the top a reflecting

telefcope inftead of a refractor. This inftrument of Hind-
ley's being afterwards returned to him unfold, I pointed

out the principal deficiencies that I found therein ; was. that

in putting the inftrument into different pofitions, the fpring-

ing of the materials was fuch, as in fome poGtions to amount
to coofiderable errors. This remained with him in the
fame ftate till the year of the firft tranfit of Venus in 176 1,

when it was fold to Conftable, efq. of Burton Con-
ftable in Holdernefs. Mr. Hir.dley, to remedy the evil

above-mentioned, applied balances to the different move-
ments. He foon after completed one, tfe novo, upon this

improved plan, for his Grace the late duke of Norfolk."
The next, in point of time, to Mr. Hindley, was Mr.
Short, who placed his reflecting telefcope over a fyftem of
graduated circles, and who has generally been confidered

as the (irit contriver of the equatorial inftrument, though it

appears evident from Mr. Smeaton's account, that Hind-
ley's inftrument was prior to his. Mr. Short publifhed hit

account in the Traufaclions of the Royal Society, not in

the year j 789, as dated by a typographical error under
our article Circle, but in 1749, n vo'* x ^ v ' - N" 473.
About the year 1770 a rage for making equatorial inftru-

ments generally prevailed, and numberlefs were the modifica-

tions that makers of every defcription produced, but the chief

improversof tlieinftrument at that period were Nairne, Ramf-
den, and Dollond, who married Ramfden's filter, ail of
whom, foon after the year juft fpecified, improved on the

original portable inftrument, chiefly by introducing the

improved dioptric in place of the heavy catoptric telefcopes,.

and by ufing the beft divided circles, together with the

mod accurate adjuftments, balancing of the parts, and
nicely divided verniers. Mr. Ramfden, to fecure the
advantages of his (hare of the improvements, took out a.

patent for his inftrument, including the refraction appa-
ratus, and hanging level ia the year J 775.

Still, however, the equatorial inftrument had its fcale of
magnitude adapted only for portability, and its circles con-

fenuently were not capable of meafuring with that degree

of accuracy that celeftial obfervations demand, to be of
real ufe in the prefent improved ftate of aftronomy; and it

remained for Mr. Edward Troughton to conflruct an
equatorial inftrument fufficiently large to be placed in aa
obfervatory, for the purpofe of making ufeful obfervations.

This ingenious artift contrived many commodious mouir.ca-

tions of the inftrument under our prefent confederation, but
we mean to confine our notice to two of the principal of
them, both worthy of future imitation ; one as a moveable*

theugh not very portable inftrument, and the other as a
fixed one. The firft was made to go to Coimbra, in Por-
tugal, where it has had the ill fate to be (hut up in the dark»
though it was finifhred fo long ago as the year 178S; the
latter is now in ufe under the direction of Dr. Hamilton, at

Armagh, in Ireland, and is that with which the Arc.agh.
obfervations were made; of thefe Mr. Pond, the lecturer on
aftronomy at the Royal Inftitution, availed himfelf when
he compofed his famous catalogue of declinations of fome of
the principal ftars, which we noticed under our article

Circle, and which is inferted in the article Declination.
This inftrument was made in the year 1796 ; about three

years after fir George Shuckburgh's large eqi.atorial in-

ftrument was defcribed in the Philofophical Tranfactions of
London, as an inftrument on a large fcale, carefully made
under Mr. Ramfden's direction by Mr. Berge, who has fince

become his fuccetfor. The principal modern authors who
have defcribed the different equatorial inftruments, are Mr.
Short, Mr. Benjamin Martin, Mr. Nairne, Mr. Dollond,
the Hon. Stuart M'Kenzie, profeiTor Vince, and fir George
Shuckburgh ; at one time it was our intention to defcribe

one or two only of the different conftnictions of this inftru-

ment, and to have noticed the differences of the others

;

but to do juftice to the fubjeft, and to (how more clearly the

progrefiive
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progrerfive improvements in the art of conftrudting astrono-

mical inllruments ot this dcfcription, we have determined to

give drawings and correfponding defcriptions, in fuceeffion,

of each instrument that appears to pofTcfs any claim to ori-

ginality. Of courfe we mult avail ourfelves of the refpec\ive

defcriptions that have been publifhed of the various instru-

ments that have been before defcribed, but our detail will

be a condeuied one, and interfperfed with original remarks,

tending to afiiil the reader in forming his opinion of their

refpeftive merits ; and where no dcfcription has been pre-

viously given, as is the cafe with Mr. Troughton's instru-

ments, and a neat portable one by his nephew, Mr. Farer,

we (hall fupply the accounts from original and authentic

fources, preferring, as we proceed, that order of time in

which the feveral instruments were constructed, except in

the instance of Mr. Farer's, which being portable, we have

thought it better to place immediately after the portable

ones of older date, by way of contrail, than to give it a place

after the larger and more complete inllruments.

Portable Equatorial Injlrument by Mr. James Short.

—We have already faid that Mr. Short's equatorial inltru-

ment, called by him the equatorial telefcope, or portable

obfervatory, was the firft instrument probably made in

England that could be considered as a well arranged aSTem-

blage of graduated circles for afcertaining the various data

of a heavenly body's place, out of the meridian, by a fingle

obfervation. Mr. Ben. Martin has given a'brief defaription of

this inftrument, together with its ufes, in appendix II. of his

Philofophia Brittannica, the ftibftanceof which, not being in

every one's hands, we think may be acceptable to our readers,

particularly as its perufal will afford the bed means of con-

trailing the more improved inllruments with the original

model, and, confequently, of tracing the progrefs that the

art of making inllruments of this kind has made within the

period of our own recollection. Fig. I. of Plate XI. of

jiflronom'tcal Inftruments, exhibits a perfpective view of all

the effential parts of Mr. Short's inftrument, which is

compoted of four graduated circles, two of them entire, and
two of them about three-fourths of a circle, together with a

four-footed Hand, a variety ot fupporting pillars, levels,

wheels, and endlefs fcrews, axes of motion, and a reflecting te-

lefcope furmounted over the whole. A, A, are two horizon-

tal plates one over the other, and reprefenting the horizon of

the place of obfervation ; thefe plates rell on four pillars of

the pedefta', that contains a magnetic box and needle, and

that isfnpported by the four adjuflment fcrews B, B, B, B,

the lower plate being fall to the pillars, and the upper one,

that carries two fpirit levels on its plane at right angles to

each other, being moveable .by a rod or handle C, the fcrew

on which takes into the teetM cut on the edge of this upper

horizontal plate. This moveable plate is divided into 360°,

and a vernier borne by the under plate reads to the accuracy

of every three minutes. Another let of four pillars, infertcd

into the moveable horizontal plate, fupports the vertical

circle D D, or rather portion of a circle, which is divided

into twice 90°, and fomewhat more at each fide, and is called

the meridian circle ; its vernier, placed on the upper horizon-

tal circle, reads alfo every three minutes of fpace. The
handle or rod E moves this circle in like manner as the

rod C moves the horizontal circle defcribed. On the upper
or mutilated part of the meridian circle U D, arc placed

two other plates, the upper one moveable on the under

one, like the horizontal plates, and the vernier carried by
the under one. It docs not appear from the drawing »r

account whether the aMS of motion rotates or is fixed.

The upper or moveable plate, marked F F, is dirided into

hourj and ten-minute '/paces, and thefe again arc fubdivided

by the vernier into fingle minutes of time. This plate,

which is called the equatorial plate, has a third fct of pillar?

infertcd into it, and is moveable by the rod G, like the other

moveable plates ; the pillars fupport a fourtli circle, or

rather mutilated circle H H, on the upper part of which

the telefcope L L is mounted, as feen in the drawing.

This uppermoft circle is called the circle of declination ot

horary circle, and is divided into twice 90 ; it is alfo move-

able by the rod or handle K, like the rell of the move-

able circles ; and has every three minutes of fpace, by its

vernier, placed on the plane of the equatorial circl;. "at

telefcope is of the Gregorian construction, with a great

fpeculum of iS inches focal length. In making the adjust-

ments of this instrument for obfervation, the horizontal

plates A , A, are firft levelled by the joint aid of the two levels

and fcrews of adjuflment that bear the whole fabrick ; I

adjuflment is not perfect till the bubbler, of the levels will

remain Stationary, in the middle of their tube, while the

upper plate is carried quite round the fubjacent one. In

the next place the meridian circle D D is turned by its

handle E, till the equatorial plates are parallel to the

equator ; that is, till they are railed equal to the comple-

ment of the latitude of the place of obfervation, and the

instrument is faid to be fit for making oblervatiens ; of

courfe the placing of the circles relatively to each other,

in regard to perpendicularity, and of the line of collimatiou

of the telefcope in regard to the points zero in the declina-

tion circle, are fuppofed to be immoveably adjufted by the

maker, fo as to require no future rectification. As it will be

of fome importance to the developement of the progreffive

improvements of the different equatorial instruments, to co*.

fine ourfelves to the ufes that this inftrument by Mr. Short

was applied to, we cannot do better than confine ourfelves to

the words of one of the early defcriptions of its practical

application.

" To find the Hour ofthe Day, ana' Meridian of the Place;

—Firft, find, from astronomical tables, the fun's declina-

tion for the day, and for that particular time of the day ; then

fet the declination-femicircle to the declination of the fun,

taking particular notice whether it is north or fouth, and

fet the declination-femicircle accordingly.

" You then turn about the horizontal handle, and the

equatorial handle, both at the fame time, till you find the

fun precifely concentrical with the field of the telefcope.

If you have a clock or watch at hand, mark the inftant of

time ; and by looking upon the equatorial plate and vernier,

you will find the hour and minute of the day, which com-
paring with the time Shewn by the clock or watch, (hews

how much either of them differs from the fun. In this

manner you find the hour of the day.
" Now, in order to find the meridian of the place, and, con-

fcquently, to have a mark by which you may always know
your meridian again, you firft move the equatorial plate, by-

means of the equatorial handle, till the meridian of the

plate or hour-line of 12 is in the middle of the vernier ; and
then, by turning about tie declination-handle till the tele-

fcope comes down to the horizon, you obferve the place

or point which is then in the middle of the field of the tele-

fcope; and a fuppofed line, drawn from the centre of this

field to that point in the horizon, is your meridian line.

The belt time of the day f«r making this obfervation for

finding your meridian is about three hours before noon,

or as much after noon. The meridian of the place may be
found by this method fo exact, that it will not differ at any-

time from the true meridian above 10" off time, and if a

proper allowance be made for the refraction at the time

of observation, it may be found much moie exadl. This

i. line
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line thus found will be of life to fave trouble afterward:. ;

and is, indeed, the foundation of all athonomical obferva-

tions.

" Tofind a Star or Plane: in the Day-Time, even at Noon'
D.;y.—The inftrument remaining as rectified in the lall expe.

riment, you fet the declii I
.^icircle to ihe declia

of the Car or planet you want to fee ; and then you fet the

equatorial plate to I , ftar or planet

at that time, and, looking through the telefcope, you will

fee the ftar or pi n ou have once got it ir.to

the field, you cannot fofe it : for, as the diurnal motion of a

ftar is parallel to the equator, by your moving the equatorial

handle fo as to follow it, you will at any time, while it is

above the horizon, recover it, if it be gone out of the field.

" The eafieft method for feeing a ftar or planet in the

day-time is this; your inftrument being adjufted as before

directed, you bring the telefcope down to a: to look direfctly

at your meridian mark ; and then you let it to the declina-

tion, and right afcenfion, as beiore-mentioned.
" By this inftrument moft of the liars of the fi.ft and

fecond magnitude have bec.i feen even at mid-day, and the

fun fhining bright ; as alio Mercury, Venus, and Jupiter :

Saturn, and Mars are not fo eafy to be feen, upon account

of the faintnefs of their light, except indeed when the fun

is but a few hours above the horizon.
" And in the fame manner in the r.ight-time, when you

can fee a ftar, planet, or any new phenomenon, fuch as

a comet, you may find its declination and right afcenfion

immediately, by turning about the equatorial handle, and
declination handle, till you lee the ftar, planet, or phenome-
non ; and then looking upon the equatorial plate, you find

its right afcenfion in time ; and you find upon the declina-

tion-femicircle its declination in degrees and minutes.
'* In order to have the other ufes of this inftrument, you

muft. make the equatorial plates become parallel to the

horizontal plates ; and then this inftrument becomes an

equal altitude inftrument, a tranfit inftrument, a theodolite,

a' quadrant, an azimuth inftrument, and a level. The man-
ner of applying it to thefe different purpofes is too obvious

to need any explanation.

"As there is alfo a box with a magnetic needle faftened in

the lower plate of this inftrument, by it you may adjuft the

inftrument nearly in the meridian ; and by it likewife you
may find the variation of the needle; if you fet the horizontal

meridian, and the equatorial meridian, in the middle of their

verniers, and direct your telefcope to your meridian mark,
you obferve how many degrees from the meridian of the box
the needle points at: and this diftance or difference is the

variation of the needle."

Thefe are the ufes to which Mr. Short's inftrument, be-

fore us, was principally applied, and had the circles been di-

vided with verniers fubdividing the divifions more minutely,

:t would have been fometbing more than an atlronomical

play-thing, to which it cannot he confidered as any thing

luperiof, when it comes to be contrallcd with one of the

moft. improved kind, even of thefe that are equally portable.

We cannot difmifs our notice, however, of the prefent in-

ftrument, without remarking further, that the manner in

which the two pairs of platesA A, and F F, move over each
other reflectively, is by no means calculated to preferve a

ileady undeviating motion, for want of a fufheient length

in the axis of motion. This is the principal objection we
expreffed to Dr. Wollafton's circle made by Mr. Cary, and
if the doctor borrowed his notion of fuch a petition of his

circles from Mr. Short, he copied cue of the worft proper-

ties that this artiil's inftrument pofTefles.

This equatorial inftrument has obtained the name of

uftiverfal, from the circiimflance of its being applicable to

in any latitude ; which name is equally due to its fuc-

ceffois,
/

'
.hi- Equatorial Inftrument by Mr. F.d. Nalrne.—The

imperfections of the preceding inftrument were attempted
to b I Ly Mr. Nairne, whofc conftrudrion intro-

duced a lung axis of motion for the horizontal circle, there-

by c !i cl ;.j
;
a fteadinel i ;.i its performance, and placed the

telefcope on the axis of the declination femicircle to obtain

encumbered elevation of the telefcope; but flill the
circles were not graduated fo minutely as to render them of
real life in practical aftronoroy. A brief account of this

inftrument is contained in vol. lxi. part i. of the Philofo-

phical Tranfactions of London, and was read before the
Society on Feb. 7, 1771. Its fuhftance is this :—
The inftrumenr coulifta of the following parts, Plate

XI I.fig. 1. of jijtroiwmical In/It'uments, a mahogany trian-

gular it and A A A, and three adjufting fcrews B, B, B, a
moveable azimuth circle C, which is divided into degrees,

and by a vernier index into every fix minutes ; above this

azimuth circle is the horizontal plate D, to the under part

of which is faftened the vertical conical axis E ; on the

middle of the upper furface of the horizontal plate is placed

a ground glafs level F, by which the plate 1) is fet paral-

lel, and the pillar E perpendicular to the horizon ; from
this plate rile perpendicularly two quadrants G, G, one of
which is divided for the latitude into half degrees, and has

a vernier index to three minutes ; the equatorial plate H,
with its hour circle, is fupported by the two quadrants

G, G, its axis of motion, which is placed near the hours

XII, XII, paffes through the centres of the quadrants, and
carries the index I, pointing to the divided quadrant ;

the equatorial plate is divided into half degrees, and has

a vernier index (hewing every three minutes of riijht afcen-

fion, or 12 leconds of time : it is figured to (hew both de-

grees and time. To prevent miiapprehenfion it may be
right to remark that the hours XII, XII, ought properly

to have been placed according to the meridian line ; but
they are here placed otherwiie for the convenience of better

feeing the meridian diftance fhewn by the vernier. On the

upper part of the equatorial plate is the plate K; upon this

plate K are fixed the two fupporters M, M, which fupport

the axis N, under which is faftened the femicircle of declina-

tion O, divided into half degrees with a vernier fubdividing

it into every three minutes. On the upper part of this axis

is fixed an achromatic telefcope P, which magnifies about

50 times ; to the eye-end of this telefcope is applied a lmail

reflecting fpeculum, making an angle of 45- with the axis

of the telefcope, whereby objects that are in the zenith or

in any other altitude may be obferved without putting the

body in an inconvenient polition. To the under part of
the axij N is faftened a brafs arm carrying the weight C^,

which counterbalances the telefcope, and brafs-work an-

nexed to it ; whilft the weights R, R, counterbalance i:i

like manner the whole of the inftrument that is moveable
on the equatorial axis, fo that whatever pofition the inftru-

ment is put in it will there remain, being perfectly balanced.

The four motions of this inftrument may, when required,

be moved extremely (lowly, by means of the indented

edges of the circles and femicircles, and the fcrews cr

worms of the handles S, T, V, and W, for the horizontal

circle, the motion for latitude, the equatorial and declina-

tion motions refpedtively. The adjuftments and ufes of

this inftrument are fo fimilar to thofe of its predeceffor,

both in kind and extent, that it would be fuperfluous to

particularize them again. In this account it is not dated

whether the axis of motion of the equatorial circle is pro-

longed,
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longed, bal ;n the lioighi to which it is elevated above the

ins to admit of it, and as the a::i.i of this is

, Ion /. d, we are difpofed to believe that a Similar advantage

belonged to tlie former ; otherwife it would not have that

liability that is nccoflary in this part of the inftrument for

making the in al motion Heady enough to be de-

pended on. How far the mahi ; were firm and fteady

enough for the purpofe of affording a motionlefs pedeftal is

not laid ; but the want of accuracy, or rather the want of

minutenefs in the divifions and fubdivifions of the graduated

circles, quadrant, and femicircle, made this conlideration of

lefs importance than it would have been in an inftrument

poffefling greater powers. We have been informed, from

credible authority, that Mr. W. Ludlam, of St. John's

college, Cambridge, was the principal contriver of Mr.
Nairne's conftruction.

(den's portable equatorial tnflrument.—The prin-

cipal parts of this inftrument, fays profeffor Vince, (Treatife

en Prac. Allr. ) arc, the azimuth circle G H, the equato-

rial, or hour circle E F, and the declination circle C D ;

(fee Plate YLl.jig. 2. of AJlronomieal fojlruments,} to this

latter there is fixed a telefcope A B, having under it a rod

m >t, pafTing through two pieces t, p, in one oi which, as -,

are two fcrews acting on the rod againft each other, in or-

der to adjuft the rod perpendicular to the axis on which the

declination circle turns. The azimuth circle G H lies on

a brafs plate / u, fupported by three feet, rolling on the

fcrews X, Y, Z, and on this plate it turns about an axis

T, by means of a fcrew .S ; upon tliis circle are placed two
fpirit levels c d, a b, at right angles to each other, fupport-

ed at each end by a fcrew, by which they may be adjufted ;

the circle is divided into twice 180°, and has a vernier V
fixed on the plate t ti, by which the degrees are fubdivided

into minutes or half minutes, according to the lize of the in-

ftrument ; and by means of the fcrew 'I the circle may be
fixed to the plate/ v. K K is a polar axis moveable about

a centre J,, fullained by two fupporters y, i, reding on two
pieces W, V, firmly connected to the plane of the circle

GH ; the lower end of this axis has an are lixed to it, which
runs againft an arc ay, attached to G H, and to which it

may be fixed by a key at e; and in this lunation, if you
apply the- key to (\ it gives a motion to the axis, by which
you 1 tccuratrly adjuft the telefcope to an object. To

entre L., .
I ndicularto the polar axis, are fixed

two ftrong pieces of brafs, one of which is here reprefented

by x, and the other is on the other tide of the axis ; thefe

fitpport a circl • ; on the top of the polar axis, and
!

-) it, i ; placed a brafs plate, moveable about a

^ivot on the top of the axis j to this ari piei

t . . of which are reprefented byf,g ; thefe are connected to

tl hour circle E F, lying on a (3*
t

J, and carry it about
;

upon x 5 -.., at W, is fixed a vernier to the circle E F,
which circle is divided into twice twelve hours. The de-

clination ejrele C D is fupported by its centre, on an axis

ng on two fupporters h, k, on one fide, and two others

of tli.• hi: ' on the other; thefe rell upon the brafs

,
piece on tlv top of the polar axis, and may be adjufted

pair of fcrews al tie two fupp irl . , to let

die plane ofthe d clination circle perpendicular to the '

circle, which, by the maker, is pi 11 ndicular to the

r axis. This circle is divided from zero both way, to

a little more than 90 , and a verni d at R to fub-

divide, at at V. A finall quadranl to the eye-p
ofthe telefcope, which turns round upon the piece,

two win to each other, for the para!'

1 nation and hour circle. The eve-piece carries two 1

Vol. XIII.

wires to reprefent the circle of altitude and a parallt 1 to the

horizon. The quadrant has two radii /, >,, perpendicular
to each other, and move together j the former has a round
or circular fpirit level upon it, fo that by turning about the
eyc-glalsand the quadrant till the bubble relUin the mid
the plane of the quadrant becomes

p ilar to the ho-
rizon ; and the vernier on the latter (hews the altitude to
which the telefcopeais directed, and the correfpouding re-

traction
; and in this pofition the circle of altitude is per-

pendicular to. the horizon. At Pis a finall micrometer cir-

cle, called the refraction circle, (with a fixed index,) move-
able by a linger fcrew ; this circle is divided into half mi-
nutes, and one revolution is equal to 3' 18" ; when moved it

railes or depreffes the centre ofthe crofs wires in a circle of
altitude.

After this general defcription of the parts of the inftru-

ment, let us confider what motions it is capable of, and what
the circles may be made to reprefent, before we p-oceed to

itsadjuftments. And full, the azimuth circle G H, being
fet parallel to the horizon, will reprefent the horizon ; ie-

condly, if the polar axis K K be inclined to the horizon
at an angle equal to the latitude of the place, the equatorial

circle E H will be inclined to the horizon in an angle equal
to the inclination ofthe equator to the horizon ; therefore,

ii we turn about the azimuth circle, and confequently the
equatorial circle, the latter may be made to coincide with
the equator; thirdly, if the declination circle be fet perpen-
dicular to the equatorial, then the confequences muft be,
that if the line of collimation be adjufted parallel to the plane
of the declination circle, or perpendicular to its axis, and
alfo parallel to the equatorial circle E F, when zero on the
declination circle coincides with zero on the vernier R,
then the telefcope is directed to the equator in the heavens,

and by turning about the declination circle the line of col-

limation will defcribe a fecondary to the equator; and by
fetting the declination circle to the declination of any body
in the heavens, if we turn about the circle E F, and confe-

quently the circle C D with the telefcope, on the brafs

plate, on the top of the polar axis (which is kept fixed,)

the equatorial circle, moving in its qwn plane perpendicular
to the polar axis, muft continue to coincide with the equa-
tor, and, confequently, the telefcope will defcribe a paral-

lel to the equator, and therefore mull bring the body into

the field of view. Thefe being the motions of the parts of
the inftrument, we may now proceed to defcribe the neceffa-

ry adjuftments for them.

Adjujlments.— 1. To adjujl the azimuth circle parallel

to the horizon.—Turn it till one of its levels becomcs-paral-
lel to a line joining two of the fcrews at the feet, as X, Z,
and then adjuft that level with one of them ; turn the circle

half round, and if the bubble be not in the middle, adjuft it

halfway, by one of the above-mentioned fcrews, and half

way by the fere nd of the level ; repeat this 0]

tiontill the bubble Hands right in both thefe pofitions ; then
turn the circle at right angles to thefe pofitions, and, if

neceffary, fet the bubble right by the other fcrew Y at the
foot, and the adiuftment is made. If you prerioufiy adjufl

the other level by one of the fcrews at the end, then the
circle may be adjufted horizontal bv them, without turning
it.

2. To adjufl the level r s parallel to the rod m 11.— Set the
polar axis, as neartasyou can, perpendicular to the hori

and turn about tne declination circl Db] n pinion
that purpofe, until the bubble of the level**/ (lands in th*
middle ; reverfe the level, and if the bubble do not 1!

iii the middle, adjuft it half way bj the fcrew at B,

one
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one end of the level, and halfway by turning the declination

circle; and repeat the opcratian till the bubble ilands in the

middle in both pofitions.

3. To adju/l the rod m n perpendicular to the axis on which

the da/i'iatkn circle turns-—Set the polar axis as near as

you cao parallel and confequently the equatorial circle

perpendicular lo the horizon ; fet the declination circle to

zero, and turn the hour circle till the bubble Hands right;

then fet the declination circle to 90', and adjuft the bubble

b) the polar axis: then turn the declination circle to the

oppollte 50", and if the level be not right, correct half the

error by the polar axis, and the other haif by the two

fcrews in the piece v, relealing one and fcrewing up the

other ; repeat this operation till the bubble Hands right in

both politions, aud the adjuftment is mad?. For the ie two

adjustments tend, the former to fet the axi r
> of the declina-

tion circle, on the axis about which the rod revolves, per-

pendicular to the horizon : and the other to fet the rod in n

parallel to the horizon, and confequently perpendicular

to that axis; when, therefore, the bubblethuscontinues right,

both circumftauccs muft have taken place.

4. To fet the axis of the declination r.rc/e perpendicular to

the polar axis. —The initrument remaining as in the lad ad-

juftment, that is, the declination circle at 90 and the bub.-

ble right, turn the equatorial circle half round, and if

the bubble be not right, correct half the error by the polar

axis, and the other half by the two pair of fcrews at the feet

of ihe two fuppoiters/j, i; and repeat this operation till the

bubble is right in both politions, and the adjuftment is com-

pleted. For the former adjuftment tends to fet the axis of

the declination circle perpendicular to the horizon, and the

latter to fet it parallel to the equatorial circle, or perpen-

dicular to the polar axis ; confequently, when the bubble

is right in both the above pofitions both circumftances mult

take place, that is, the polar axis muft be parallel to the

horizon, and the axis of the declination circle perpendicular

to it. And as this adjustment is made by the level, which

is horizontal when the axis of the declination circle is thus

adjuftcd perpendicular to the horizon, and which is pre-

vioufly adjufted parallel to the rod, they muft both be per-

pendicular to the axis, about which they turn ; and, conse-

quently, they move in a plane palling through the polar

axis, or perpendicular to the equatorial circle. Hence, alfo,

the declination circle, being perpendicular to its own axis,

becomes perpendicular to the equatorial circle.

5. Tq male the centre of the crofs "wires cut thefame ol-

jeil ivhiljl you turn round the eye-glafs by the pinion of the

refraHion apparatus ciet the index on the refraction cir-

cle to the beginning of the divifions, and turn round the

eye-glafs, and if the centre of the wires dc/ not continue to

cut the fame object, correct it by four fmall fcrews (which

you will find by unferewing the neareit end of the eye-tube

which contains the firft eye-glafs), the two oppofite at a

time, and repeat the correction tiil the centre continues to

cut the fame object.

6. To male the line of collimation defcribe a great circle per-

f i.licular to the equatorial circle.—Set the declination circle

to 93°, and the equ .torial circle to VI, and bring the bub-

ble to the middle by th polar axis. Then note fome ob-

ject covered by the centre of the crofs wires, reprcfenting

the parallel of declination and hour circle, and turn the

equatorial circle half n und, and if the fame object be not

bow sovered by the centre of the wires, move, if neeeflary,

the declination circle in its own plane, until it is in the fame

vertical circle with the object, and then bring the centre

half way to it by the upper and lower of the tour fmall

fcrews which move thefe wire?, and turn the declination

circle back through half the fpace it was moved, and you get
a new obje£t,now covered by the centre of the wires ; repeat

this operation till the fame object be covered in both thefe

pofitions ; then fet the hour circle to XII, and bring the
bubble to the middle by the declination circle, and if the

centre do not now cover the fame object, bring it to the ob-
ject by the other two fcrews, and the line of collimation is

adjuftcd parallel to the level, or to the rod m n, and, con-

fequently, it muft be perpendicular to the axis of the decli-

nation circle. Hence as that circle is turned about in its own
place, the line of collimation muft defcribe a fecondary to the
equator. The line of collimation for the centre of the crof}

wires being thus adjuftcd, it i:., at the fame time, in the centre

of motion, on which the wires parallel and perpendicular to

the horizon turn; hence, when the index of the refradtio".

circle is fet to the beginning of the divifions, the intcrfec-

tions of the two lets of wires coincide. The adjuftment of
the wire parallel to the equatorial circle may be examined-

by the pafTage of a ftar through the telefcope, (all the other
adjuftments being previoufly made, and the equatorial cir-

cle adjufted to coincide with the equator in the heavens, and
the declination circle fet to the liar's declination ;) for if the
liar do not run upon the wire, it muft be adjufted till it does:.

or it may be done thus. Set the equatorial circle to XII,
and having directed the line of collimation to fome fmall well

defined object, turn the declination circle in its own plane,

and obferve whether the perpendicular wire continue to cut

the fame object as it paiTes through the field of view ; it

not, adjuft till it docts.

7. To adjufl the verniers of the equatorial and dec!:

circles.—Elevate the equatorial circle to an angle of about

45 , as molt proper for this purpole, and fet the declina-

tion circle to zero, and turn the equatorial circle in us own
plane till the bubble (lands right ; then turn the equa-

torial circle half round, and if the bubble do not fland right,

adjuft half by moving the equatorial, and half by moving
the declination circle ; and repeat this operation till the bub-
ble (lands right in bo\h politions, then, by moving the

verniers, fet zero on the vernier belonging to the equatorial

circle to VT, and zero on the vernier belonging to the de-

cimation circle to zero, and the verniers are adjufted.

Thus the initrument is ready for oblervatioa, except that

the azimuth circle is not adjufted to fnew azimuths, which,

will be done when we come to (hew the methods of making
obfervations.

The method here ufed arifes out of the two diflin-

guifhing features of the initrument under our confideration ;

namely, the polition of the level near the telefcope, and

the want of graduations on the latitude arch, or arch for

giving the polar axis its due inclination.

But the Hon. Mr. M'Kenzie's method appears to us

more limple, as well as more intelligible, for elevating the

equatorial circle to the co-latitude of the place, thus ;

" lower the telefcope as many degrees, minutes, and fe-

conds below zero, on the declination-femicircle, as ti:e

complement of your latitude is ; then elevate the polar

axis till the bubble be horizontal, and the equatorial cir-

cle will be elevated to the co-latitude of the place, as

required ; after which the level may be made to ftand true

in oppofite pofitions, and the verniers be placed to zero, as

above directed.

Mr. Atwood, in his Syllabus, has given archer method
of making this adjuftment, which profeflor v ince acknow-
ledges to have the advantage over his in point of both eafe

and accuracy, the fubftance of which is as follows :

6 HaviBg
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Having fet tlie declination circle to 90' in cither quadrant,

direct tlic point of intcrfcction of the croft-wires to coin-

cide with fome diftant object as a mark ; turn the equatorial

circle in its own plane i8o
J
, and if the intersection does not

now coincide with the diftant mark, correct half the error

in declination by moving the declination circle in its own
plane, and half the error in right afceniion by the feet

Fcrews of the fupporters that adjull the axis of the declina-

tion circle; now if thefe adjullments be accurately made,

the interfection will coincide with any diftant mark,

chofen anew, when the equatorial circle has been turned

I 80 '
; but if the coincidence is not perfect, the fame adjuft-

ments 11111ft be repeated till the condition is fulfilled. The
line of collimation being now directed to coincide with the

diftant mark, fet the vernier of the declination circle to 90 ',

and turn this circle iSo'in its own plane, turn alio the azi-

muth circle, fo that the line of collimation may be agai'i

directed to the faid diftant mark, then turn the equatorial

circle about in its own plane 1S0 , and if the diftant mark

be not now covered by the interfection, the quantity of de-

viation (hews double the total error of dividing the two

femi-circlcB of the declination circle, and alfo its eccentri-

city, which errors cannot be allowed for by adjuttment.

The error in right afcenfion, now difcovered, muft arile

from the plane of the declination circle not being quite per-

pendicular to the equatorial, and alfo from the line of col-

limation not being exactly parallel to the plane of the de-

clination circle ; therefore correct ^th of the error by the

fcrews of the declination axis, and ith by moving the line of

collimation perpendicular to the plane of the declination

circle : if the firft trial of thefe adjuftments be not attend-

ed with complete fuccefs, when the diftant mark is again

examined in reverfed pofitions they muft be repeated till

thev are correct. Hence it is manifeft, when the above

adiullments are properly made, ift, that the line of collima-

tion is parallel to the plane of the declination circle; zdly,

that the plane of the declination circle is perpendicular to

the plane of the equatorial ;
3dly, that the errors of divi-

fion are at the oppolite points 9 , if any are difcovered in the

declination circle, and, Athly, that when the declination

circle is fet to 90 , the line of collimation is perpendicular

to the plane of the equatorial circle, or, when it is fet to

zero, it is parallel to it.

The azimuth circle being adjufted horizontal, and the

declination circle put to 90', make the vertical wire parallel

to it, turning the equatorial and azimuth circles in their

refpective planes; direct the point of interfection to a dif-

tant mark near the horizon, and move the azimuth and de-

clination circles each in their own planes to 18c/, fo that the

faid mark may appear fomewhere in the vertical wire, and

if there is an error in altitude, let the line of collimation

bifect it, by moving the polar axis, and it will then be hori-

zontal. Let this new bilectcd point or mark in the horizon

be noted ; then the declination circle being put to zero,

turn the azimuth circle 90 , fo as to bring the new mark
upon the ciofs wire, and direct the interfection to it by
turning the equatorial circle in its own plane, and the decli-

nation is in that fituation parallel to the horizon. The
inltrumcnt remaining as before, turn the equatorial and

azimuth circles in their refpedtivc planes 180 , and if each

circle be accurately divided, the- telefcope mull evidently

be brought into apofition exactly parallel to its former a

hcrefore the interfection 01 the wires will again coin-

aide with the r.ew mark in the horizon. Otherwife the

quantity each of thofe circles muft be moved further or

. , will ftitw their refpective errors of eccentricity and

alio of divifion. Laflly, the declination circle being at zero,

and the line of collimation or interfeftidn made to coincide
with the horizontal mark, by moving the equatorial arid
azimuth circles, fet the equatorial vernier to VI, and the
adjuftment is fwifhed

; for the line of collimation bein«-
parallel to the horizon and to the plane of the declination
circle when the vernier Hands at VI, that plane, by revolv-
ing about the polar axis, muft be perpendicular to the hori-
zon when the vernier Hands at XII, which is the thinj
required.

Methods of making Obfervations.

}'Toti 'tifude of a body above the horizon. Set
XII on the equatorial circle to zero on its vernier, and the
plane of the declination circle is then perpendicular to the
horizon

; make, therefore, the line of collimation horizontal,
by bringing the bubble to the middle of the level in the
telefcope, and obferve what point of the declination circle
ftands againft.zero in its vernier, and' then by moving the
decimation and azimuth circles in their own planes, bring
the body to the centre of the crofs wires, and obferve again
what point of the declination circle ftands againft zero, and
'the arc intercepted between thefe two points gives the ap-
parent altitude. If the declination circle had been fet to
zero, and the line of collimation been adjufted horizontal
by moving the polar axis, then, when the body had been
brought to the centre of the crofs wires, the declination
circle would have fhewn its altitude at once. For Mr. At-
wood's indirect methods of taking an altitude, fee pages
163, 164, and 165 of Vince's "Treatife on Practical
Aftronomy."

_
2. To meafure veryfmall •vertical angles.—Let the eleva-

tion of the equatorial circle be a, the polar diftance of the
telefcope (either more or lefs than 90 ) be b, and fet XII
(correfponding to noon; on the equatorial circle to zero

;
then if that circle defcribes an angle whofe verfed fine is v,
and the line of collimation be brought (by moving the
azimuth circle) back to the fame vertical, it will
have been depreffed through a vertical arc equal to
•v x si . a x si . b

.

> radius being unity. Or, if b = 90",
si . b — a

the depreffion = v x tan. a. Hence if, for example, it

fliould be required to find the angle which the horizontal
wire of the telefcope fubtends, felect fome well defined diftant
object, fet the declination circle to zero, and XII on the
equatorial to zero, and elevate the equatorial fo as to bring
the object into the field of view, and make the upper edge
of the wire coincide with it, then move the equatorial and
azimuth circles in their own planes till the lower edge coin- /

cide with it, and read off the equatorial arc. Ex. If th •

elevation of the equatorial be 41 ' 3', and the arc denoti d
by the equatorial vernier lie 57', the angle required = vec.
fin. 57' x tan. 41° 3' = 24" 6'". Hence alfo the diameter
of a planet may be meafured. When the planet comes to
the meridian (the two circle! being fixed as before) alter
the elevation of the equatorial circle, and bring the upper
edge of the horizontal wire to be a tangent to the upper
limb of the planet (or the apparent lower limb), and then
by turning the azimuth and equatorial circles in their own

'

planes, bring the lower edge of the wire to be a tangent to
the lower limb of the planet [or the apparent upper limb),
and the rule gives the fum of the diameters of the planet
and wire, from which fubtrajft the diameter of the wire,
and you get the diameter of the planet.

3. To find the latitude cf a place,—Tlkz the altitude of
the Inn's upper or lower limb a little before noon, and con-
tinue your obfervation till he riles no longer, and you gel

3 E 2
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his apparent meridian altitude ; with which and his declina-

tion you may find the latitude hy the common rule.

4. To incline the equatorial lirele fo as to make any angle

;. on.— Set the declination-circle (in the fouthern

drant) to the given angle, and XII on the equatorial

le i" 2 m on its vernier; then bring the line of colli-

mation horizontal by moving the polar axis till the bubble in

the level on the telefcope Hand* in the middle, and the

i circle (lands at the proper angle.

5. To determine the pqj, j the meridian.—Elevate by
ticle the equatorial circle, to make an angle with

the horizon equal to the co-latitude of the place, and fct

the declination-circle to the declination of any known flar,

then turn the equatorial and azimuth-circles in their own
planes till the liar is brought to the centre of the crols

wires, and correct the pofition of thefe circles on account of

1: fraction, by the fmall quadrant and apparatus at the eye-

piece of the telefcope, and the equatorial circle will then

coincide with the equator in the heavens, and the vernier

will fhew how far, in time, the liar is from the meridian ;

and hence, if we turn the equatorial circle till XII Hands

at zero on the vernier, the plane of the declination-circle

will coincide witli the meridian. Hence, if we direct the

telefcope to the horizon, the point which the centre of the

wires will cut is the fotuli point of the horizon, and may
ftrve for a meridian mark. If the point of the arc of t lie

azimuth-circle lying againll zero on its vernier Le noted,

the error in its polition will be known; and if this be very

fmall, fo that by moving the vernier till zero on it may be

brought to zero on the arc, it may be adjufted to fhew

azimuths. The polition of the vernier of the azimuth-

circle may alio be verified thus. The equatorial-circle being

fet parallel to the horizon, and XII fet to zero on its ver-

rier, turn the azimuth-circle, and by moving the declina-

tion-circle, bring a ilar on the eafl fide of the meridian to

the centre of the crofs wires, and note the azimuth, then

turn the azimuth-circle (the telefcope remaining fixed) and

do the fame when the body comes to the weft fide; and if

the azimuths at both obfervations be the fame, the vernier

is adjufted right ; if not, half their difference is the error.

The instrument being fet upon a moveable plane, if the

points on which the three fcrews at the feet reft be marked,

it will then always be eafy to fet the azimuth -circle very

nearly in its proper pofition.

6. To determine the apparent time of the day.— Proceed as

in the laft article, only take the fun inftead of a ilar, and

bring its centre to the centre of the crofs wires, and correct

for refraction, and the arc intercepted between XII and

zero on the vernier Ihews the diftance of the fun, in time,

from the meridian, or from apparent noon.

- 7. To find a flar or planet in the day-time.—Elevate the

equatorial-circle to make an angle equal to the co-latitude,

and adjuft it to coincide with the equator in the heavens,

and fet the declination-circle to the declination of the body.

Find by the ufual way the diftance of the flar from the me-

ridian at the time required, and reduce it to fiderial time
;

then turn the equatorial-circle in its own plane, eaft or weft,

as the flar lies, till the arc between XII and zero on the

vernier be equal to that time, and the ftar will be in the field

of view. By this means Jupiter, Venus, and fixed ftars of

the full magnitude, may be obferved in the day-time.

8. To find the right afcenfion and declination of a flar.—
Elevate the equatorial-circle to the co-latitude of the place,

and previously fet it to coincide with the equator in the

heavens,, and fet XII on the equatorial-circle to zero on its

vernier. After this fet the declination-circle to the fun's

declination, and take the time of its tranfit ; then fet the

declination-circle to the Mar's declination and take the time

of its tranfit, and the difference of the times will give the

difference of their right afcenfions

;

ftar'i tr:

being taken at tl m of the win , I

circle (corrected for refraction) will give it

Thus alio you pare two liars, or the moon and a,

ilar. Or it may be done ;;t any time, if you move tin

clination and equatorial-circles in their own planes till the

ftar is brought to the cen d correct

the polition of theft circles on account of refraction, and
the declination-circle will give you the declination required;

and the vernier of the equatorial-circle will give you the

liar's diftance, in time, from the meridian, or your clock

will give you the fun's diftance, the difference of which
times gives the difference of their right aicenlions, and,

therefore, know! ig the fun's right afcenlion, you have the

right afcenlion of the liar.

9. To find the longitude.—The equatorial-circle being fet

to coincide with the equator in the heavens, and XII to

zero on its vernier, take the time of the tranfit of the

moon's limb, and alio of~a proper ftar as near as poffible to

the moon's parallel, and the 1 may be determined

therefrom by the lunar method, 111 the ufual war.

10. To » —Adjufl the equatorial-

circle parallel to the azimuth-circle ; and having directed

the line of collimation to one of the objects, move the equa-

torial-circle in its own plane, and alio the declination-circle,

if ncceffary, and bring the line of collimation to the other,

and the arc through which the equatorial-circle has moved
gives the angle required.

As an appendage to this account, by profeffor Vince, of

Ramfden's ponable equatorial inltrument, we think it may
be acceptable to our readers to have the Hon. S. M'Ktn-
zie's account of Mr. Ramfden's new refraction apparatus

much improved, wdiich was publiflied in his anonymous
pamphlet, (dated in the year 1 791, a year after the pro-

feffor's treatife was publifhed), together with the explica-

tion of the principles on which the apparatus was con-

flructed.—" Kefraction or parallax," fays our author, " by
changing the apparent altitude of a planet, may alfo change

its apparent right afcenlion and declination ; fee fig. 2. of

Plate XII. (of s/fiiou. Infi.) where HO reprelents the

horizon; E Q, part of the equator; P, the pole of the

equator; Z, the zenith; P E H, the meridian ; Z V, as

arc of a vertical drawn through I, the apparent place, and

F, the true place of the planet ; P A, a circle of declination,

or hour-circle, drawn through the true place F; and P B,

a circle of declination or hour-circle drawn through the ap-

parent place I. The error in altitude from F to I alters the

right afcenlion of the planet as much as the arc of the equa-

tor A B, or its parallel F C, amounts to. It alfo alters

its declination from A F to B L, that is, from C to I. If

a planet be in the meridian at L, the error, in declination

from L to K, will be the fame as the error in altitude ; but

there will be no error in right afcenlion, becaufe the fame

circle of declination P E H, (perpendicular to the horizon,)

paffes through the apparent place K, and the true place L.
In like manner, if by the confirmation of an inftrument you
have a vertical circle Z V, perpendicular to the herizon, it

will pafs through the apparent place I and the true place F,

and there will be no error in right afcenfion; and if hy the

fame inftrument the error in altitude from F to I be deter-

mined, the true place F is found, and confequenlly there

will be r.o error in declination. With Mr. Ramfden's new
refraction apparatus you have juft fuch a vertical circle as

will appear from what follows.

In the focus of the telefcope of the equatorial two fixed

2 wires
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Wires are placed at right angles to each other; one, E Q,
(fce/fy. 4.) reprefenta part ol a parallel of the equator; the

other, PA, part of a meridian, or hour-circle. There are

alio two moveable crofs wires at right angles to each other;

. H O, repn fenta a portion of a parallel to the horizon;

i other, Z V, a portion of a vertical circle. Thefe

moveable wires have a motion round tiie axil of the tele-

fcope, by turning a pinion.

A final] quadrant (fee Plate XI. Jig. 2. and alfo Plate

Wl. Jig. 2.) is fixed on the part that carries the moveable

wires, with divifions on each fide; one exprefiing the degree

of altitude of the object viewed, the other expreffing the

minutes and feconds of error occaiioned by refraction, cor-

refponding to that degree of altitude. To the index of
this quadrant is fixed a fmall circular level, which being

adjufted by its own pinion, gives the altitude ; while by
another pinion it alcertains the perpendicularity of one of

the moveable wires, which gives the vertical circle above-

mentioned, whereby the true right afcer.fion may be deter-

mined, free from all error arifing from refraction or parallax.

Hence, in taking the moon's right afcenfion with an equa-

torial inftrument, fitted with this refraction apparatus, hi

order to determine longitudes at land, there is no occafion

td attend to her parallax, as the difference of 'her right

afcenfion, caufed by parallax or refraction, will only deprefs

or elevate her on the fame vertical circle, but will not

change her right afcenfion from one hour-circle to another.

In this refraction apparatus the centre of the fixed wires

always remains in the line of collimation; whereas by the

former conftrudtion, on raifing or depreffing that centre, it

v moved out of that line; and as it was very difficult to

ace it exactly, an error in the obfervation was liable

thereby to be produced. In ail obfervations made with

this refraction apparatus, firll adjuft the circular-level, then

let the centre of the moveable wires, by the micrometer
fcrevv, to the refraction correfponding to the altitude of

the object viewed, as given by the fmall quadrant ; and let

one of the moveable wires b_- fet always perpendicular.

Since copying the preceding extract from Mr. M'Kenzie's
pamphlet, we have been aifured that it was publifhed pre-

viously to profeffor Vince's treatife, and that the date 179

1

is a typographical error for 1771 ; accordingly, we learn

from Mr. Dollond, that Ramfden'sinftrument preceded his,

but our inquiries to obtain the precifc time of its origin have
not been fuccefsful. The two different fizes of Ramfden's
portable inftrument were according to the following table of
dimenfions.

Rad. Limb di- Vernier of Divided Bv ver-

jinln. videdto 3 3 gives to parts nier into

Azim. or ~|
| ,

horizontal > *' '

circle, J
2 '7 •

o° 30" '4.5
k of in.

1' 0" hj-z*
1 ditto

1350"
1262

Equatorial ">

or hour- > J

circle, J
2 ""

15 01 1

30 or 2

30" or 2
l 45"' ditto

1' 01-4 42 J ditto

'35°
1260

Vertical fc-"|

micircle
1

for dccli- V
nation or

J

'

'

'

30

30"
1'

42"* ditto

41 ' ditto

1260

1230

latitude, J

Portable EquatorialJnjlrument by Mejfrs. P. anil J. Dollond.

[r. Dollond informs us that his father contrived the indru-

1 . , which now comes under our notice, in or about the

year 1775, and the rendinefs with which he communicated

all the particulars we wiflied for refpecting it deferves our

grateful acknowledgment. This inftrument, fays the au-

thor, (in liis quarto pamphlet,) which of all others is the

moft amufing to, lovers of aftronomy, is now rendered, by
the following improvements, greatly fuperior to any hitherto

produced. As the whole weight does not exceed thirty

pounds, it may be faid to be truly portable, yet, by the

fteadinefs of all the parts, and the perfection of the achro-

matic telefcopc, the obfervations may be made to a very

great exactnefs. The focal length of the achromatic object-

glafs is about 17 inches ; it is compofed of three glaffes, and

admits of an aperture of two inches. The lube being made
as thin as pofiibie, is eaiily balanced by the weight A,
which is fixed in the femi-circle B B ; (fee^j. 3. of Plate

XL) then again all the parts above the horizontal axis

(the end of which is feen as C) are balanced by the fquare

weight D. By means of thefe balances the centre of gra-

vity is preferved over the centre of the inftrument in every

pofition, and the different parts prevented from being

itrained when the inftrument is put into any oblique pofi-

tion, which may be required in its various ufes. This

alfo tends to keep the telefcope fteady, which is of the

greateft advantage in making an obtervation. Befides

thefe very effential improvements, every part has been re-

duced to the moft fimple flate ; and feveral, which in other

inllrumentsof this kind, were found fuperfluous, have been

entirely rejected.

The inftrument is fupported by three feet E, E, E ; tie

(crews a, a, a, are to raile or deprefs the feet, in order to

bring the plate G G into an horizontal pofition, which is

determined by two fpirit-levels b, b, that are fixed on it at

right angles to one another. If thefe levels are well ad-

jufted, the plate will be horizontal when the air-bubbles

come into the middle of the glafs tubes. As this plate re-

prefents the horizon of the place, it is called the horizontal

plate : it is divided into half-degrees, and by a vernier c

of thirty divifions is fubdivided to every minute. This in-

dex is made to move round the centre of the horizontal

plate in order to fet it to zero, or point o, when that point is

found to be in the plane of the meridian. The plate is

moved round by turning the handle cl. The wcrm-lcrew,

which works in the part e, may be eafily difengaged from

the plate, when any confiderable quantity is required to be
moved at once. Prefs the handle d outwards, and the worm
will be difengaged. The plate F F is called the equato-

rial plate, as it reprefents the plane of the equator ; it turns

on the horizontal axis C, fo that it may be inclined accord-

ing to the latitude of the place, which is fhewn on the la-

titude arch /'/, that paries through the fquare weight D :

this arch is divided into 0.0 , and by the vernier is fubdi-

i into every minute. The tube g is fixed to the hori-

zontal axis, clofe under the centre of the equatorial plate.

An axis is fixed to the middle of the plate, which paffes

through the tube g, into a centre fixed in the fquare weight;

this axis tends greatly to fecure the equatorial plate from
fwingiug, when put into different inclinations, or when the

telefcope is turned into any oblique pofition.

The horizontal axis is made parallel to the horizontal

plate by turning the ftfrew h, which will raife or deprefs

that end of it. When the equatorial plate is inclined nearly

to the latitude of the place, the clamp i may be tightened

by the fcrew at the fide ; then, by turning the finger-lcrew

I, it may be adjuited to the greateft exactnefs : the vernier

/ may be adjufted, (in cafe any error fhould be found,)

by the fmall fcrews at ///.

The equatorial plate is divided into twice XII hours ;

thefe
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-thefe are fubdivided into gvery two minutes of time, and by

the vernier n again fubdivided to every four fecond«.

This plate is moved round by turning the handle O. The
worm-fcrew which works in the edge may be dii

.from the plate, by preiiing the handle O outwards.

Above this plate is the femi-circle B 15, which is called

the declination femi-circle ; this is divided into twice 90 ,

and fubdivided as the other circles art ; it is fixed to the

nxio H, which may be made parallel to the horizontal axis

by the fcrew />, in the fame rranner as the horizontal axis-

is made parallel to the horizontal plate. 0:i this declina-

tion femi-circle the telefcopc I 1 isfupported, and being ba-

lanced by the weight A, is moved with the greateft eafe,

by means of the pinion fixed at q, which is turned with the

fingers at r.

To fet the line of collimation of the telefcope at right

angles to the axis H, the wires in the eye- tube s may be

moved in an horizontal direction by the fcrews, which will

be difcovered when the part of the eye-tube / is taken off ;

this piece carries the eye-glafs, and is made to Aide on the

part that contains the wires, that diftindt virion may be

obtained by eyes of different convexities. There are four

eye-tubes, intended for different purpofes, producing magni-

fying powers from 40 to 6 , and an eye-piece with a

diagonal fpeculum is fometimes added for gaining a con-

venient view of liars near the zenith. There is a combina-

tion ofleufesto the number of four in one of thefe eye-tubes,

and the enlargement of the field of view thereby affords a

pleafing view of the heavens. Beiides thefe, there is a

Hiding piece containing fmoaked glaffes to guard the eyes

of the obferver from the fun's rays, which glaffes are

fmoaked but faintly atone end, and have the (hade of darknefs

gradually increafed towards the other to fuit all ftates of

illumination. There is alfo a fcmi-rir.g fitted by friction to

the tube of the telefcope, near the object end, which bears

an arm holding a fmall diagonal reflector to direct the light

of a lamp or candle into the tube fo as to enlighten the crofs

wires contained in one of the eye-tubes.

The compafs box, placed on one fide of the horizontr.l

plate, is ufeful in afcertaining nearly the meridia.i line,

and alfo in detecting the variation of the magnetic needle

at any time. Theie were the original parts compofing the

inftrument before us ; and the inftrument viewed as a whole

piece of mechanifm prefents a lightly compact figure, but

the circumftance of the declination-femicircle, not allowing

the telefcope to reach as high as the pole, is an objection in

the conftrnction of this inftrument, which, we are obliged to

confefs, renders it of lefs value in our ellimation than it

otherwife would have been. When the inftrument is to be

adjufted for obfervation, the horizontal plate is levelled by

the levels in the firft place, and then the equatorial plate is

made parallel to the equator itfelf, by moving the fquare

weight along the arc// till the vernier / marks the latitude

of the place. The directions given for the ufes of Mr.

Short's inftrument will equally apply here as far as they go,

but as this inftrument profeffes greater accuracy in the

readings than that and Nairne's, it ufes are more exteniive
;

for it will ferve occafionally for an equal altitude inftrument,

a tranfit inftrument, a quadrant or fextant, an azimuth circle,

a theodolite, and a level.

When this inftrument is to be ufed for obferving equal

altitudes, bring zero on the equatorial plate to zero on the

vernier 2, by the handle O, and zero on the vernier / to 90
on the latitude arch, taking care that the clamp i is made

faft by the fcrew at the fide ; adjuft the horizontal plate very

nicely by the two levels and feet fcrews, then by turning the

.handles i/and r bring the telefcope to the fun for the morning

obfervations : in the afternoon fit again the horizontal plate

level, and the declination-femicircle to the degree ar?d minute
fhewn at the correfponding morning obfervation ; then bring
the telefcope t 1 the fun by ' rning the handle <l only. In
this n utitudes may be obf<

on the fame day, and the inftrument ufed in the mean time for

other purpofes. Fur the methods of making equal alti-

tude's fervj the practice of nautical aftronomy, fee

problrms X, XI, XII, and XII), in our article Chp.o-
I'l R..

To convert this equatorial into a tranfit inftrument,

; zero on the vernier / to 90
1
o \ the latitude arch, and

fix the clamp i ; level the horizontal plate, and bring the

telefcope to th'e meridian nark, fuppoled to be afcertaincd,

by turning the handles <l and / : turn now the handle r alone,

and it will raiic the telefcope in the plane of the meridian,

fo that when the fun or ftars are feen to pafs the vertical

wire, thev will then be upon the meridian, and the time magr

be noted accordingly. This application fuppofes of courfe

the axes of the declination-circle perfectly parallel to the

horizon plate, and alfo the line of collimation perfectly

p.iraliel to the fame plate, but at right angles to the former,

when the vernier is at zero. Thefe verifications, however,

we think, demand the levels to be applied nearer to the tele-

fcope than on the horizon plate only.

When the inftrument is in the pofition juft defcribed, let

the moveable vernier c be put to zero on the horizontal plate

and be made faft, then turn the handles a' and /• to bring any
celeftial object into the field of view of the telefcope, and its

azimuth will be (hewn on the horizontal plate, while at the

fame time its altitude will be indicated on the declination

femi-circle.

When ufed as a theodolite, let this inftrument have its hori-

zontal plate levelled as before; then bring zero on the equa-

torial plate to zero on the vernier s, and alfo zero on the

vernier / to 90 on the arc »f latitude, and fix the clamp •'.

Turn the horizontal plate and declination-femicircle, fo as

to gain a view of the object whence the angle is to be mea-

fured ; then bring the telefcope to the fecond object, by
moving the equatorial plate and declination-femicircle with-

out the horizontal plate, and this laft plate will then fhew

the measure of the faid angle ; and if there is any elevation

or depreffion of the latter object compared with the firft,

the declination-femicircle will point it out. The bearings,

alfo, will be (hewn by the compafs, as in the common theo-

dolite.

When zero on the femicircle is brought to zero on the

vernier _y, the inftrument then becomes a level; fo that by
turning the equatorial plate round, an obferver may fee what
objects are level with the telefcope. For this purpofe alfo,

our opinion is, that the level would be much better applied

para'lel to the telefcope, on the declination-femicircle it-

felf.

The late Mr. John Dollond had invented his objedt-glafs

micrometer previoufly to his arrangement of the circles and

other parts of his equatorial inftrument, feeing Dr. Mafke-
lyne gave a paper or. it to the Royal Society, which was read

Dec. 12, 1771, which micrometer was fometimes made an

appendage to his equatorial; but as this addition is not pe-

culiar to the inftrument in queftion, but may be applied to

any other aftronomical inftrument, or even a common tele-

fcope, we will defcribe it hereafter, under our article

Equatorial Micrometer. We muft not, however,

omit a notice of the refraction apparatus belonging to the

equatorial inftrument, as made by the Dollonds, an account

of which was read before the Roval Society on March 4,

1779, asdrawn up by Mr. Peter Dollond, and prefented by
the
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the aftroncmer royal. Ftg. 3. of Plate XII. of sljlronomi-

tal Infirumaits, is a reprefentation of this apparatus, de-

tached from the object end of a telefcope. The account it-

felf, being Ihort, will admit of being tranferibed.

" The refraction of the atmofphere," fays the author,

" occafionr. the ftars or planets to appear higher above the

horizon than they really are ; therefore a correction for this

refraction mould be made in a vertical direction to the hori-

y.oii. The equatorial inftrument is fo conftrucfted, that the

correction cannot be made by the arches or circles which

compofe it, when the ftar, &c. is in any other vertical arch,

except that of the meridian ; becaufe the declination arch

is never in a vertical pofition but when the telefcope is in the

plane of the meridian.

" To correct this error, a method of moving the eye tube,

which contains the wires of the teleicope in a vertical di-

rection to the horizon, has been practiled : but as the eye-

tube is obliged to be turned round, in order to move it in

that direction in the different oblique pofitions of the inftru-

ment, the wires are thereby put out of their proper fitua-

tion in every other pofition of the inftrument, except when
it is in the plane of the meridian ; for the equatorial wire

ihould always be parallel to the equator, that the ftar in

puffing over the field of the telefcope may move along with

it, otherwife we cannot judge whether the telefcope be fet

to the proper declination, except at the inftant the ftar is

brought to the interferon of the wires, which is only a

momentary obfervation-

" The method I have now put in practice for correcting the

refraction of the atmolphere, is, by applying two lenfes be-

fore the object-glafs of the telefcope; one of them convex,

and the other concave ; both ground on fpheres of the fame

radius, which in thofe I have made is thirty feet. The
sonvex lens is round, of the fame diameter as the objecVglafs

of the telefcope, and fixed into a brafs frame, or apparatus,

which fits on to the end of the telefcope. The concave lens

is of the fame width, but nearly two inches longer than i:

is wide, and is fixed in an oblong frame, which is made to

Hide on the frame that the other lens is fixed into, and clofe

to it. Thefe two lenfes being wrought on fpheres of the

fame radius, the refraction of the one will be exactly de-

ftroyed by that of the other, and the focal length of the ob-

ject-glafs will not be altered by their being applied

before it : and if the centres of thefe two lenfes co-

incide with each other, and alio with that of the object-

glafs, the image of any object formed in the telefcope will

not be moved or fuffcr any change in its pofition. But if

one of the lenfes be moved on the other, in the direction of

a vertical arch, fo as to feparate its centre from that of the

other lens, it will occafion a refraction, and the image will

change its altitude in the telefcope. The quantity of the

refraction will be always in proportion to the motion of the

lens, fo that by a fcale of equal parts applied to the brafs

frame, the lens may be fet to occafion a refraction equal to

the refraction of the atmofphere in any altitude. If the

concave lene be moved downwards, that is, towards the

horizon, its refi tion will then be in a contrary direction

to that of the atmofphere, and the ftar will appear in the

telefcope as if io infraction had taken place.

" There is a fmall circular fpirit level fixed on one fide of

the appa itur , which ferves to fet it in fuch a pofition,

that the c otrt 1 of the two ' nfes may be in the plane of a

vertical arch. This evel is ilfo ufed for adjufti finall

drant, which 13 fixed to it, and divided into degrees, to

ftiew lefcope when directed to the

Aar ; then the quantity of refraction anfweri g to that al-

titude may be found by the common tables, and the con-

cave lens fet accordingly, by means of the fcale at the fide,

which is divided into half minutes, and, if required, by ufing'

a vernier, may be divided into feconds.
" It mull be obferved, that whet liar or planet is but a

few degrees above the ho izon, th refraction of the atmo-
fphere occafions it to be confiderably coloured. The re-

fraction of the lens acting in ;i contrary direction would ex-
actly corr. Ct that colour, if the diffipation of the rays of
light were the fame in glafs as in air

,
but as it is greater in

glafs than in air, the colours occafioned by th refraction of
the atmofphere will be rather more than corrected by thofe
occafioned by the refraction of the lens. We may conclude
this defcription with the fubjoined references to fig, 1. of

Plate XII. which is a view of this apparatus :

" A A, the circular brafs tube which fits on to the end of
the telefcope.

" B B, the oblong concave lens, in its frame, which Hides
over the fixed convex lens.

" C, the circular fpirit level, which fhews when the oblong;
lens is in a vertical arch.

" D, the quadrant to which the fpirit level is fixed, for
(hewing the angular elevation of the telefcope.

" E, the milled head fixed to a pinion, by which the whole
apparatus is turned round on the end of the telefcope, in

order to fet the oblong lens in a vertical arch.
" F, another pinion for fetting the quadrant to the angular

elevation of the telefcope. By means of thefe two pinions

the air bubble mull be brought to the middle of the level.

" a a, is the fcale, with divifions anfwering to minutes and
half minutes of the refraction occafioned by the concave
lens."

The beft portable equatorial inftrurient of the Dollonds, •

with a 17 inches achromatic telefcope, is marked in their

catalogue at 84/. ; and their achromatic object-glafs micro-
meter of the new conftrudfion, at 21/.

Were we to be guided by a fimple comparifon of this in-

ftrument and its refraction apparatus with Ramfden's, and
to infer from thence which of the two was prior in point
of time, we fhould be induced to place this before the other
for obvious reafons, deduced from their comparative con-
ftructions, particularly the fituation of the levels and refrac-

tion apparatus, and total elevation of the telefcope, but,
on minute inquiry, we found that Ramfden's was the firft,

and we can nly account for the preference we are difpofed
to give it, from the circumftance of his having a patent,
that precluded the latter, though his brother-in-law, from
adopting his conftructiou. If there is any real comparative
advantage in Dollond's, now that his achromatic telefcopes
are generally made, it is that which arifes from the gradua-
tion of the latitude quadrant, and the lightneis of the whole
inftrument ; Ramfden's weighing 59 pounds, and Dollond's
only 30.

Portable equatorial injlrumcnt ly Fayrer.—We have al-

ready faid th at Mr.Favrer of White L.on ftrect, Pentonville,
has the poffrfiion of a large engine for cutting clock wheels,
&c. the property of his uncle Troughton, which we have
defcribed under our article CvttltiO-engint as originally
made by Rehe : this artilt, during fome of his hours not oc-
cupied by his engine, makes mathematical and philofophi-
cal in ftrument8, and among others he has lately conftrucicd
a portable equatorial inllnnneiit for Mr. Lowe of IDiii'-ton,

which, «•• think, merits a place in our collection, as being
not only an original one, but as poffeffing advantages likely

to recommend it to public attention. This portable inftru-

ment differs from its predecefiors chiefly in thefe refp-cts ;

it has no azimuth circle fixed in a permanently horizontal
pofition; it has its equatorial circle divided into degrees

and
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and alfo into time, with two verniers reading at oppofite

joints, one vernier reads to the accuracy of 30" of fpace,

and the other to 2'' of time ; this circle has a long axis

paffing through a tuhe, like Troughton's large Coimbra in-

ftrument hereafter defcribed, from which probably this part

of the conftruction was taken ; it may, therefore, be placed

in a horizontal direction by its axis being placed firmly ver-

tical, in which fituation it becomes an azimuth circle ; the

telefcope is fixed on the end of the .?xis of the declination

circle, which idea corresponds with, and mav have been bor-

rowed from, Nairne's conftruction ; this poiition allows any
elevation of the telefcope that may be required, and keeps
the obferver's eye at a diilance from the other parts of

the inftrument, but injun Formityofthe appearance
of the inftrument as a whole ; t!ie levels are applied, one on
the common axis of the telefcope and declination circle, and
the other at right angles thereto, as a chord to the declina-

tion circle ; and laitly, the declination circle is complete,

with oppofite verniers reading, like the other oppofite ver-

niers, to an accuracy of twenty or thirty Seconds, according

to the dimenfionsof the graduated circles, when nicely divid-

ed on Troughton's dividing engine. From fuch conftruc-

tion it is eafy to perceive, that this little inftrument poifeffes

the advantage of having its telefcope reverfed as well as its

circles with refpedt to the oppofite verniers, which pro-

perty greatly enftires the accuracy of the adjuflments.

A/*er thefe previous remarks it will fuffice to give a brief

detail of the parts of this inftrument as reprefented injig. 4.

of Plate X {. of AJtronomtcal Injlrumcnts.

A,A,A,ar* three adjj.iftment fcrews for levelling the cir-

cular Hand to which the i'eetare fattened ; B, B, are a pair of
triangular frames fixed firmly to the faid circular (land, and
fupport'ngthe pivots of the horizontal axis, round which
tube C, attached to the axis, moves ; at thefummit cf the

more visible triangular frame B is an adjuftable or Aiding part

Y, like that of a tranfit inftrument, by which the telefcope

may be adjuded into the meridian, when previoufly placed

nearly fo by the feet. The graduated circle D, which may
be cither an equatorial or azimuth circle, accordingly as its

axis is inclined or vertical, has a fteel axis nicely fitted to

revolve in the tube C, in any poiition of this tube with re-

- to the horizon ; but the double vernier bar is faft to

the inferior end of the tube, as may be feen in the figure : the

pofterior pivot of the horizontal axis, borne by the triangu-

l.i bars B, B, projects, and has firmly attached to it the qua-
drantal piece E, partly hidden from fight in our view of the

inftrument ; this quadrant a! piece is graduated, and reads by
a vernier as minutely as the other circles ; it ferves to fet

the equatorial axis parallel to the earth's axis, in which fitu-

ation it may be clamped faft, as well as in a vertical, or indeed

any other pofition, by a clamping fcrew out of fight in the

, .it poiition applyingto the quadrantal arch ; F F is the

declination circle, with its horizontal axis reding on a pair of

vertical iupports, carried by the upper end of the polar axis,

that pafies through the tube C, fo that, when the telefcope,

attached to the axis of the declination circle, has any horizon-

tal or rather oblique motion, the circle D moves with it, and
indicates the diilance moved along the equator, or in a cir-

cle paiallel to it, when the polar axis. is properly adjusted

and clamped faft. The double vernier bar is on thepoilerior

plane of the declination circle, and may therefore be viewed

after an obfervation without danger of altering the pofition

of the telefcope. The level on the declination axis may be
conveniently adjufled by turning the circle D half round, and

by making the bubble keep the middle of the tube in both
fituations,which maybe done, partly by the fcrews A, A, A,
and partly by the fcrews of rectification of the level itfeli

;

and zero of the declination circle may be put to zero on the

verniers when the circle D is truly placed in an horizontal

pofition, in which fituation alfo zero of the quadrant E
mud coincide with zero on its vernier. Under thefe cir-

cumftances the levels will be competent to effeft all that is

1 d in the heft way ; and the inftrument will pot'-

feisallthe various powers afcribed to a portable equatorial

inftrument when converted into the other inllrumeuts.

uitorial iiijlrumcnt by J\Ir. /.',.
it.

—

The equatorial inftruments we have hitherto defcribed are

all, properly fpeaking, portable, andconfcquently of a fize

not protefling great accuracy in their readings. We now
come to an inftrument of larger dimensions, and one having

its parts fo arranged and adjufted, as to entitle it to rank

among the firft clafs of inftruments employed in modern ob-

fervatories. It is of the univerfal kind, and may be called

moveable (in oppofitton to fixed) rather tiian portable, as

it ftands feven feet high, and is therefore too bulky to be

d by one man. It was hnifhed in the year 1788 for

the late Mr. J. H. Magellan, and fent by him to the universi-

ty of Coimbra in Portugal, where we have faid it has been

Unfortunately fhut up in the dark. Plat: XIV. of /If.'ro-

nomical Iiijlruments, exhibits a perfpeftive drawing, (hewing

all the principal parts of this excellent inftrument in its

equatorial pofition, which we propofe to defcribe in the

order of their afcent from the ground.

It will not be necefTary to give any letters of reference to

this inftrument, as it is prefumed the reader, who has made
himfelfacquainted with the component parts of the preced-

ing inftruments, cannot be at a lofs to accompany us in our

iption of the prefent inftrument without the aid of al-

tieal references. The bails is of mahogany, confiding

; inferior part of a ftrong tripod, and at the fuperior

circular table ; thefe are connected by three pieces di-

the table downwards, and connected by dia-

I croffing bars : this frame work is ftill further united

by three vertical pillars near the centre, one of which is

omitted in the drawing, in order to expofe to view a more
tia] part. Immediately above the tabic, and parallel to

it, is a very ftrong azimuth circle of brafs, 24 inches in di-

ameter; this circle, however, is not in contact with the table,

but reds on its conical axis, that pades through a collar of

brafs, attached to the centre of the table, and is fupportcd

on its conical point on a ftud faft to the centre of the tri-

pod. This length of bearing, like that of Mr. Nairne's de-

fending axis, keeps the azimuth circle fteady in the hori-

zontal line both in motion and at relt, which is a circum-

stance of the utmoft importance. The tripod is fumifhed

with three ftrong feet fcrews for the adjuftment of the

azimuth circle into a true horizontal pofition ; and three

handles, with each a Hook's joint, are attached refpectively

to thofe fcrews, that the adjustments may be made with the

body in an upright pofition. or nearly fo. The apparatus

for quick or flow motion is fcrewed faft to trie table, and

clamps to the azimuth or horizontal circle. Two oppofite

verniers, reading to the accuracy of 10'', are attached to the

edge of the table, but in fuch a way that they are of ready

adjuftment to an exact biiection of the circle, in cafe the

wood work of the table and frame Itiould alter its figure by
warping in the leaft degree ; otherwife the wooden frame,

as a pcdeftal, would have been objectionable. Upon the

plane of the faid azimuth plate are erected two vertical fup-

porters of frame work, fomewhat relembling the appearar.ee

of two chair backs ; which fupporters confequently have a

motion in azimuth whenever the circle is turned round ; they

are 79 inches apart from each other, and an horizontal axis

of this length binds them together at their upper extremities

;

the



bringing the axis perfectly horizontal, which apparatus

is hidden in the drawing behind the faid iupporter. At the

middle of the horizontal axis called alfo the axis of latitude)

is a cubical part fhnilar to that in the axis of a traniit in-

ftrument ; to this the long hrafs fockft or tube, that em-
braces the polar fteel axis, is made faft, and is frt exadly at

right angles thereto by conllrudion. The polar axis, that

paffes down through this focket, has the equatorial or hour
oircle attached firmly to it, at right angles alio by conftruc-

tioi), at its inferior end ; and to its fuperior end above the

axis of latitude, is fixed a fmall platform, of the fhape of a

parallelogram, to fuppoi t the fuperfti udurc not yet defcrib-

ed. Any additional weight may be fixed to the lower end
of the polar axis, that the luperincumbent materials may re-

quire to form an exad equipoife in any pofition ; tlie fiderial

time, depending on the horary angles, is read by oppofite

verniers, fixed to the inferior end of the long polar focket
;

one of which only can be feen in the figure of the inftniment,

as it ftands in the drawing : the equatorial circle is divided,

fo that a fingle fecond of time is diftindly read by the ver-

niers ; and if the application of three verniers had been
thought of when this inftrument was conftruded, the in-

equality of the divifions would have been corrected thereby
ftill more perfectly, as well as the excentricity of the circle,

if any exills ; which obfervation will equally apply to the

azimuth and declination circles. Two quadrants are made
faft to the pivots of the axis of latitude, or horizontal

axis already delcribed, having their pofition juft within the

vertical fupporters of the faid axis, and confequently more
with it, when it has any motion : thefe quadrants are di-

vided, one of them agreeably to the ufual divifions of the

circle, and the other by particular defireinto y6 equal parts

with its fubdiviiions, and the two verniers are refpedively

placed on the contiguous fupporters of the axis ; the ufe of
the quadrants is to fix the elevation or inclination of the
polar axis agreeably to the latitude of the place of obferva-

tion ; that is, parallel to the axis of the earth ; which pofi-

tion requires to be well verified when the inftrument is ufed.

Between the feet of the fupporters, and at right angles

to each other, are placed, on the plane of the azimuth circle,

two nicely ground fpirit levels, one of which is about half

vifible, and the other ftill lefs, which ferve to place this

circle perfectly horizontal in every direction, by the aid of
the feet fcrews : and near the centre of the fame circle may
be feen an apparatus for adjufthig and fixing the polar axis

in any given degree of inclination from a horizontal to a
vertical pofition, which it does with equal convenience,

accuracy, and fteadinefs : the lower end of this apparatus

may be ferewed to any pair of the parallel holes made in

the plate, farther from, or nearer to, the centre, as the

quantity of inclination may require ; while the upper end is

attached to a broad ring embracing the focket of the polar

axis; and about the middle is an adjuftment lcrew, juft

above a Hook's joint, that allows the (crew to ad freely in

any pofition of this apparatus. The ring that embraces
the long focket of the polar axis will fiide along it till the

ftem of the faid apparatus, into which the fcrew ads, ftands

at right angles to the polar axis, in which fituatiou its

pofition will be firm and fteady, as the axis can have no
lateral or vibratory motion, by reafon of its union with the

axis of latitude. From this defcription of the apparatus

in qucftion it is e3fy to perceive that the nearer the pol ir

axis approaches to a vertical fituation, the farther from the

centre of the azimuth plate muft the fixing (crews be in-

fcrtcd, and vice ver/a ; alfo the lower towards the equatorial
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circle muft the Aiding ring he, that embraces the focket;
as well as the ftcadier the axis fo fixed. Again, upon the

platform on the fuperior end of the polar axis, already noticed,

are ereded a fecond pair of fupporters, at the diflance of

15 inches from each other at the bottom, and bound to-

gether at the fame diftancc at top by the axis of the decli-

nation, which confequently is 15 inches long; thefe fup-

porters, which partake of any motion given to the equatorial

circle, bear the declinatio:: or meridian circle, and telefcope

furmounted over all. At the upper end of one of thefe laft

named fupporters is an adjuftment for fetting the declination

axis at right angles to the polar axis, which is a very effen-

tial adjuftment ; the apparatus for producing quick or flow
motion ir, faft to the platform, the milled nuts of which
apparatus may be feen under the declination circle ; alfo

the oppoiite verniers for reading off the angles of declina-

tion are attached to the faid platform, ar;d both faces of
the circle are divided, like the quadrants, o.ie according to

common ufage, and the other into 3 84 divifions with their

iubdivifions, which, at the time of the conftrucliou, were
coniidered by Mr. Magellan as the beft check on the accuracy
of the verniers that read off to 10". The elevated fituation,

of the telefcope, which is 3-i feet long, is fufticiently ex-
plained by the drawing, where iome of the iupporter? are

ieen attached to the declination axis, and fome to the circle

itlelf; this elevation was given, that the eye-tube might
keep clear of the fupporters and other parts of the median-
ifm, when a ftar or planet is followed along the eauator,
or other circle parallel thereto ; and as the declination
circle is complete, the telefcope will rife to any degree
of elevation that may be required, while the circle will

meaiure that elevation. As a tangent to the upper edge
of the circle, and parallel to the line of colliination of
the telefcope, is a very fenfible fpirit level with proper
adjuftment fcrews : and on the upper fide of the tube of
the telefcope are mounted two microfcopes, the ufe of
which is to obferve the coincidence of a fine plumb-line
with points made on the tube, when placed in a vertical

pofition for the purpofe of levelling the declination axis 5

and indeed many of the adjuftments of this inftrument may
be verified both by the plumb-line and levels. There are
various eye-pieces to anfwer different purpofis, both with
and without diagonal refledors for high altitudes, which it

is not neceffiiry to defcribe here minutely, as they form no
diftinguilhing feature of the inftrument. Laftly, the refrac-

tion apparatus placed at the eye end of the telefcope, as

made by Ramfden, was an appendage of this inftrument] and
by moving the adjuftable crofs wire in the focus of the eye
glafs a quantity equal to the refradion or refradion and
parallax taken together, rendered the calculations from the
tables unneceffary, by converting mechanically the apparent
into the true altitude of any obferved body. The reading
of the lubdivifions of a circle by means of a microfeopic
micrometer had not been adopted at the period this beauti-
ful and ufeful inftrument was conftruded, otberwife its

povvers would have been made more extenfive than they now
arc by the verniers alone.

It is hardly neceffary to add, that the powers of this
univerfal inftrument, as far as they go, may be readily and
conveniently applied to almoll all the purpofes of pradical
aftr&norr.y, as well as of Iand-furveying and levelling; fee-
ing it ha-, j1| the properties afenbed to the preceding In-
ftruments, but in a degree approaching nearer to perfection.
1 his is the only inftrument of the conflrudion heie de*
feribed that ever was made on fo large a fcale, but three or
four others of an inferior xtee have line* been made on the

3 I" fame
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fame plan, that, as portable instruments, can hardly be Sur-

paffed unlefs by the adoption of triple verniers, which are

of recent origin.

Adjujlmenls.— I. In the firft place, the tdefcopt tnuft have

its wire-plate turned round into Inch a polition, that the

middle vertical wire will coincide with a dillant mark
throughout the whole field of view, as the telefeope is ele-

vated or deprcfSed, and then the objeet-glafs mufl be did d

in ©r out, till a Star of the fecond magnitude is feen as dis-

tinctly as poffiblc, to prevent parallax at the wires.

2. In the next place, make the azimuth circle horizontal

by means of two levels, adjuftmg one half of the error,

produced by turning the circle half round, by means of the

feet-fcrews, and the other half by the levels, as with the

preceding inftruments.

3. Make the polar axis perpendicular; clamp it nearly So,

and turn the declination circle round till the bubble Hands in

the middle of its level, now turn the upper part half round

on the polar axis, and, if there is an error, correct one-half

of it by the apparatus acting on the polar axis, at the azimuth

plate, and the other half by turning round the declination

axis by the flow motion. When the error has disappeared

by a repetition of this procefs, turn the declination circle

round the polar axis juft fix hours, and bring the bubble to

the middle by the adjuftment at the top of one of the Sup-

porters of the latitude axis : when this is done the azimuth

and equatorial circles will be parallel to each other, and

their axes perpendicular to the horizon ; and, of courfc,

the level near the telefeope will keep its bubble at the

middle, as well as the other levels, while either or both of

thefe circles revolve. Here the verniers of the latitude-

quadrants may be fet to their reSpective zeros.

4. The declination axis muft be fet leva!, or at right an-

gles to the polar axis. In order to do this, fet the tele-

feope perpendicular by fixing the declination circle with its

vernier at 90
', and put on the plumb-line ; by the motion of

one of the points, which is adjujlable, and alfo by the pro-

per motion of the plumb-line ; make the latter biSect both

the points under the microlcopes; reverfe now the telefeope

by turning the declination circle to the oppofite 90 , fuf-

pend the plumb-line from the contrary end of the telefeope,

and by the proper motion of the line make it biSect the

fixed point ; then half the error that appears at the adj u li-

able point muft be corrected by that adjuftment, and the

other half by that at the top of the fupporter of the de-

clination axis.

5. The line of collimation of the telefeope muft next be

adjufted, both as it regards the right atcenlion and declina-

tion. In order to do this, let the upper end of the polar

axis, and the object -end of the telefeope, be pointed to fome

fixed object a little above the horizon, the declination circle

feeing firlt put with 90
v
to the zero of its vernier, the hour

index placed at XII, and the telefeope above the polar

axis ; bring now the centre of the crofs-wirea to the object

fixed on, bv railing or lowering the polar axis in conjunction

with a motion in azimuth, and read off the degrees, minutes,

and feconds (hewn by the verniers of the azimuth circle and

quadrants respectively ; in the next place, let the polar

axis nearly vertical, and place the hour circle at the oppo-

fite XII, and point the polar axis, as before, to the faid

fixed objeft, the telefeope being now below it ; move

the inftrument as before, by a compound motion of the

polar axis and azimuth circle till the interferon of the

middle wires coincides with the object before fixed on

and ufed, and read off, as before, the degrees, minutes, and Se-

cond i both on the azimuth circle and quadrants: in this

Situation of things, fet the azimuth circle to the mean of
the two obferved azimuths by taking half thoir fum, and
aifo the polar axis to the mean of the two obferved alti-

tudes or inclinations of ti.e polar axis; in this pofition

of the inftrument, let the telefeope be carefully moved
by altering the Screws that faften it to the circle, un-
til the vertical central wire coincides with the original

object, and the adjuftment for right afeenlion is finished.

Again, move the telefeope, by altering it in declination,

till the horizontal wire cuts the Same object, and adjull

the verniers of the declination-circle to the points 90°
and 96 parts refpectrvely on its oppofite planes. If, how.
c... the object is not a very diflant one, the above directed

iment in declinat'ou will not be quite concft, beeaufe

the telefeope fta:;J> bilker, when above the pole than it is

; confequently, when this adjuftment is made by
means of a near object, two marks Should be ufed on that

object, the diftance between which muft be double the mea-
ijie from the centre of the declination axis, to the line of

collimation of the tehfeope ; otherwise a Small angle will be
formed at the object, by the two lines of fight, which angle

will be Subtended by the double diftance in queftion ; but

when the object is at an infinite diftance this Small SubtenSe is

reduced in effect to nothing, and the Same mark therefore

will do in both the pofitions of the telefeope.

6. To adjuft the hour index let the point 90° of the azi-

muth circle be turned to an object of fmall altitude ; let the

polar axis be made horizontal ; and the telefeope be fet to o'

of declination : in this pofition the hour circle becomes
vertical, and the altitude of the object may be taken

by it, which mull be read off in time from VI hours : turn

now the inftrument half round in azimuth, and make the

telefeope look towards the object by turning round the

polar axis ; take another altitude in this pofition, and read

off what is indicated from the oppofite VI hours, and the

mean of thefe two altitudes is the exact place where the ad-

juftable index muft have its zero placed to be in its true po-

fition.

The apparatus for correcting the horary angle on ac-

count of refraction confifts of a fmall quadrant and level for

taking altitudes, which are moveable round th^r axis of vi-

rion, and therefore determine very readily the elevation of

the telefeope in any given pofition ; alfo the eye-piece and
wires of the telefeope being moveable by means of a nice

micrometer (crew, may be fet with great accuracy to the

refraction correfponding to the altitude of the obferved

body as determined by the fmall quadrant and level.

The chief advantage? refulting from the construction of

the equatorial inftrument juft deScribed, are, firft, that it

affords a firm Support to a very long, and, therefore, power-
ful telefeope ; and, fecondly, that the great range of polar

diftance beyond 90 of declination renders an obfervation

with the telefeope below the polar axis unneceffary.

As the rules we gave for ufing Ramfden's portable instru-

ment, as extracted from profeffor Vince's treatife, are not

exemplified by actual observations, and as rules, however
plain, are not always underftood without the illuftration of

appropriate examples, we cannot finiSh our account of the

preSent inftrument better than by Subjoining to the rules

given by the Hon. Mr. M'Kenzie his examples given at Snll

length, when adapted to our purpoSe, by which the reader

will be led to have an idea of the practical application of

the obfervations to the various purpofes of aStronomy.

The rules were originally written as directions for the ufe of

Ramfden's inftrument, but after our account of the adjuft-

mer.ts,
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merits, they are equally applicable to the inftrument under

our immediate conlideration.

Obfervation I. Tofind the latitude of the place by the fun,

or any known fixed Jiar.—Tlie inftrument being perfectly

ftdjulted in all its parts according to the directions given,

—

M«ke the polar axis perpendicular to the horizon, and

Wnen the fun approaches his meridian altitude, elevate

the telefcope to that altitude, and adjull the refraction ap-

paratus as above directed : then follow the inn by moving
both the equatorial and declination circles (if neceffaryj,

and keeping the refraction piece always adjnfted till he is

at his greateil altitude ; the vernier"bf the declination circle

will then give you his meridian altitude ; from which fubtract

bis declination, if it be north, or add it if it be fouth, the

remainder if north, and the fum if fouth, is the height of

the equator, that is, the complement of your latitude,

which being fubtradted from 90', gives your latitude.

Example.

Sun's declination fuppofed - - 6 D
57' 37" North.

Meridian altitude of bis centre obferved 45 629
Subtract his declination - 6 57 37

Height of the equator or co-latitude 38 8 52
Which fubtradted from - 90 o o

Gives your latitude - 51 51 8

If inftead of obferving the altitude of the centre, you
obferve that of the upper or lower limb of the fun, you
muft allow for the femi-diameter of the fun, which allow-

ance you find in the Nautical Almanac. Alfo, if the refrac-

tion apparatus were not ufed, the tables for refraction and

parallax in altitude muft be ufed to reduce the' apparent to

the true altitude.

Oifervation 2 . To find the meridian by one oifervation

only.—Elevate the equatorial (or hour) circle to the co-

latitude of the place, fet the declination circle to the fun's

declination for the day and hour required ; and adjuft the

refraction apparatus, then move the azimuth and hour
circles both at the fame time (either in the fame or a con-

trary direction) till you bring the centre of the moveable
wires (the vertical being truly perpendicular) exactly to

cover the apparent centre of the fun ; that done, the centre

ot the fixed wires will be in the true centre of the fun, the

index of the hour circle will then give the apparent or folar

time at the inftant of obfervation. Thus you get the time

though the fun be at a diftance from the meridian. Then
turn the hour circle till the index points precifely at

12 o'clock, and lower the telefcope to the horizon to ob-
ferve fome mark in the centre of the telefcope, and that is

your meridian found by one obfervation only.

The beft time for finding the meridian is, when the fun

is three hours dillant from the meridian on either fide of it.

Obferve, that when you have once a true meridian fixed,

you need make no ufc of the refraction apparatus in any ob-
fervation, except to fet one of the moveable wires perpen-
dicular.

The meridian and folar time may be found in like manner
by a fixedftar»whofedeclination and right afcenfion are known.

Oifervation 3. To oiferve a flar or planet in broad day-

light, at any time when it is aiove the horizon.—The tabic

of right afcenfions, declinations, &c. of Dr. Mafkelyne's

36 principal fixed flars, under the articles Chronometer,
ai.d Declination, gives you the times of their tranfits

pver the meridian in fiderial time.

Elevate the equatorial circle to the co-latitude of the
place, and fet the vernier of the declination-circle to the
itar's declination, then adjuft the refraction piece ; look into
the table for the tin.-- of its meridian tranfit or right afcen-
fion ; then take the time of the faid tianfit from the time
of your obfervation as given by the fiderial clock, borrowing
24 hours if neceffary ; this difference is the hour to which
you muil fet the hour index of the equatorial circle, and
the Itar will then appear in the telefcope.

Example I.—Let it be required to place the telefcope of
the equatorial inftrument to obferve Capella on Sept. 301b
1809, exactly at 9' o" o by a fiderial clock well regulated i

Declin. of Capella from Tab. III. under
Chronometer, 1806 - 45 47*5. ''88 North.

3} years of annual variation add from
ditto - . . 00 17.14

True declination 45 47 23.02 North.

Right afcenfion or fiderial time of
tranfit from ditto, 1S06 •

j
h 2™ 22. '62

3 1 years annual variation add - 00 16.55

True time of tranfit - 52 3917
Which fubtract from fiderial time of

obfervation ... 90 00.00

And there remains the interval fince the
tranfit for the index to be put to 357 20.83

Note, if the clock Ihews folar time, it mull be converted
into fiderial time by problem VI. under our article Chro-
nometer, and then the work may be done as here
directed.

Example 2.—Let it be required to find Arcturus on
April lit, l8i», when the fiderial time is io

1
' 30" ?

Declin. of Arcturus 18-6 - 20° n'59."4i North.

4^ years annual variation fubtract o I 19.85

True declination 20 10 39.56 North.

Right afcenfion or fiderial time of
tranfit - - . 14* 6" 48:83

4^- years annual variation add - 00 11.59

True time of tranfit - 147 0.42
Which take from the time of obferva-

tion, borrowing 24* - - 34 30 0.00

The remainder is the place of the index 2022 59.5S

In this obfervation Mr. M'Kenzie ufed a table of meridian
paffnges given 111 folar time, which required the acceleration
of fiderial or folar time to be ufed ; but as the principal
catalogues give the paffages in fiderial time, we have adapt-
ed his rule thereto.

Oifervation 4. To find the right afcenfion and declination

°f. a planet, comet, or fixed flar.—The equatorial circle
being elevated, as before, to the complement of the lati-

tude of the place, move the declination and equatorial
circles till the planet or comet is in, or near the centre of
the field of the telefcope, then adjull the refraction piece,
and bring the centre of the moveable wires to cover the
planet, the vernier of the declination circle will then give
you the declination of the planet, and the* vernier of the

3 T 2 equatorial
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equatorial circle will gWe yon the hour of the planet, Sec;
then you;- regulator or clock will i*ive you the fu:,'s time or
hour of the day. Take the difference between the fun's
time and the plaint's time ; and if the planet's time be lefs

than the fun's time, add that difference to the fun's right
afcenfion at the time of obfervation, (which you find in
the Nautical Almanac,) the fum (rejecting 24 hours, if it ex-
ceeds that number) is the right afcenfion of the pla.iet, &c.
Again, if the planet's time exceeds the fun's time, fubtract
the difference from the fun's right afcenfion ; the remainder
(adding 2+ hours to the fun's right afcenfion, if neceffaiy,)
is the right afcenfion of the planet, &c.

Example 1.

Obferved a ftar whofe time by the
equatorial circle is - - 2* I8

1" 3' P.M.
Sun's time as given by the regulator,

viz. - - . 9 44 40 P.M.

Anclhcr method of making the above obfirvatloti.—T\\e
centre of the moon being obferved in the fame manner^t
fix hours P.M. as before directed, let the inurnment remain
in the feme pofition it was in (only altering the declination)
till a known ftar comes to the vertical wire, which will hap.
pen (fuppofe) in one hour after, viz. at 7 hours, then
fubtract tliat one hour of difference in time of tranfits,

with the addition of 9" 86* ' for the acceleration correfpond-
ing to one hour, that is, fubtract 1

" o' 9'' 86d" from the AR
of the ftar, fuppofed to be 12* 57' 35'', the remainder is

the moon's AR at fix hours P.M. at the place of obferva,
tion.

Star's right afcenfion - - - I2
h
57' 35''

Difference in fiderial time, (fee Chronome-
ter, Tab. I.) -..-io 5.85

20 57 9

28

4

2 3
2 3

46
46

Difference between the two 7 26 37
As the ftar's time is Icfs than the fun's,

add that difference to the fun's rigiit

afcenfion - -

Reject 24 hours from
Right afcenfion of the ftar is

Its declination (by the vernier of the declination circle)

is 16 2' 50" north.

Example 2.

Obferved a ftar whofe time by the equa-
torial circle is 10* A.M. (that is,

aftronomically) ... 22 h om o'

Sun's time as given by the regulator,

vie,. 5 55' 4' A.M. (that is, aftrono-

mically) - . 17 55 4

Difference between the two 4 4 c6
As the ftar's time exceeds the fun's,

fubtraft that difference from the fun's

right afcenfion - - 10 38 58

Remains the right afcenfion of the ftar 6 34 2

Its declination (by the vernier of the declination circle)

is 16° 25' 1" fouth.

Obfervation 4. Tojind the longitude at land by the right

afcenfion of the moon.

Obferved the centre of the moon on the

moveable wire fet vertical, either in or

out of the meridian ; time given by
the equatorial or hour circle, fup-

pofe .... 2
s 28' z"

Sun's apparent time by the regulator 600
Difference between thofe times 3, 31 58

Add that difference to the fun's right

afcenfion at 6 hours (becaufe the

moon's time is lefs than the fun's

time, for had it been greater, the

difference muft have been fubtracted) 8 25 27

And you have the moon's right afcen-

fion at the place of obfervation at 6

kours . «. i- - II.

Moon's right afcenfion at 6 hours P. M. at the

place of obfervation. - - - 1 i 57 2T.t±

Then find, by the Nautical Almanac, at what time at

Greenwich the moon has the fame right afcenfion as that
now obferved.

Moon's right afcenfion at Greenwich at noon is I i
h 43' 20"

Ditto at midnight - - 12 10 36-

Difference in thofe 12 hours O 27 16

Moon's right afcenfion at Greenwich at noon n h
43' 20'

Moon's right afcenfion at 6 hours, at the place

ofobfervation • - - - 11 57 25.

Difference between them o 14 5

57 25

Proportionforfinding the time at Greenwich.

As 27"" 16 : 14™ 5' ; : 12' : 6" 12'° o'

So that the time at Greenwich, when the moon has r 1

"

57' 25'' of right afcenfion, is 6' 12" o,'thati&, 12"' latcrthaa

at the place of obfervation, which is therefore 12"1

of longi.

tude weft from Greenwich.
Sir George Shuckburgh't fixed equatorial inflrument.—*

A B, CD, E F, G II, ( Plate XV. of Ajlronomicat

Inftruments,) are four columns, fays fir George Shuckburgh,
compofed of hollow brafs tubes 3? inches in diameter, and
five feet ten inches long ; thefe, with two others, one of
which, appears in part at I K, and the other partially hidden

behind E F, are firmly fixed, at their upper ends, to a cir-

cle of bell metal BDFH, and, at their lower end, to

an inverted truncated hollow cone, L L L, of brafs, in

height two feet, and in diameter, at the bafe A G, one foot

nine inches. The crofs pieces, or tubes P, P, as likewife

O, O, and O, O, fenre to connect the columns more ftrongly

together, and prevent their bending. Thefe feveral parts

conilitute the principal axis of the inftrument, the lower end.

of which terminates in a fteel point or cone, refting in a

hollow conoid of bell metal, in fuch manner that the apex

of the former does not reach to the bottom of the latter, but

the place of bearing, or of friction, is (it may be) about two
tenths of an inch from the extremity of the cone ; the other

end of this axis finishes in a cylindrical pivot N, of about
1

J

inch long, and one inch in diameter, turning in a Y of bell me-
tal. The entire length of this axis is eight feet four inches, the

lower end being fupported by an iron frame 3, 4, 5, 6, 7, 8,

which is firmly fixed below the floor, into brick-work, and

by means of two iron bars, one of which is feen at 28, and

the other on the oppofite fide, not vifible in the drawing, is

lege.
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kept fecure from any motion, eaftward or weftward t the

lower part of this frame, to about one foot high, is inclol&d

by a mahogany box or cafe 9, 10, the top of which is en-

tirely covered up, and ferves as a die or bafe to this end of

the inftrument. The other extremity of this long axis, viz.

the pivot N, refts upon the ftrong iron fupport 29, 30, 31,
Handing 10 feet above the floor, made of mafiive pieces

of call iron, 2^ inches wide, and 5 an inch thick, and held

firmly by bolts and nuts as in the figure : 32, and 33, are

the places where two iron bars, nearly at right angles to each

other, and at -k right angles to the meridian, are fcrewed, to

connect this upright fupport with the walls of the building,

and going through the bricks, are held fall by iron collars

and nuts on the outfide of the wall ; thefe bars, or braces,

not in the figure, refill any tendency from the weight or

preflure of the inftrument, to pufli the fupporter 29, 30,
and 31, out of its upright pofition ; and being at right an-

gles to each other, ferve to keep it Ready with refpeft to

any lateral force that may accidentally be applied. The
lower part is continued below the floor, and firmly fixed

with mortar and lead into the brick work of an arch. The
bottom is fnut up in a box or plinth of mahogany, 34, 35,
as-has been mentioned in the defcription of the frame fup-

porting the other end of the axis at 9, 10. Near the lower

end of the principal axis L N, are iuferted 10 concentric

brafs cones, or radii, a a, lb, cc, del, e e, carrying on their

extremities a graduated brafs circle, of 49^ inches dimeter,

at right angles to the principal axis already defcribed ; this

circle has twojfets of divifions, one of points, and one of lines,

each into degrees, and every ten minutes, and the interme-

diate minutes and feconds are read off" by the microfcopes

W and X, with a moveable wire, and micrometer fcrew,

frtch as has been defcribed in general Roy's account of his

inftrument for meafuring horizontal angles. (See Philofo-

phical Tranfaftions, vol. lxxx. p. 145) The circle juft

mentioned, is inclofed by a circular frame, or rail of mahoga-
ny, 14, 15, whieh is fupported by ten balufters, 16, 17, 18,

19,20,21, 22, 23, 24, 25, (17 and 24 being concealed)

and fervesto pioteft the brafs circle from any accidental in-

jury in pafTing by it, without depriving it of expofure to the

general temperature of the room. It at the fame time af-

fords means of fupportto a fmall lamp, 13, which, by reflec-

tion from the perforated fpeculum at the bottom of the

microfcopes, to' be feen in that marked X, throws light

upon the divifions by night : 26, 26, and 27, are iron rods

that, by being attached to the wooden cafe, 9, 10, give

ileadinefs to the upright balufters, and the circular frame

that they fupport : 1 and 2 are large flout brafs cones firmly

fixtd into the frame, 3, 4, 5, 6, 7, 8, before mentioned, and
whofe ufe is to carry the microfcopes W, X. Any degree
of pliancy or flexure in thefe cones would be readily difceni-

iblc in the microfcopes, and extremely detrimental to the

obfervations ; they are therefore made as (liff as poffible : 3

is a plane forming the upper fide of the frame, 3, 4, c, 6,

&c. and confiding of three plates, two moveable in grooves;

arid one fixed, furnifhed with fuitable fcrews, one giving

the extremity of the axis a motion upward or downward,
and the other a motion 10 the right or left. This latter is

procured by a rod pairing through the cone 2, one end
fcrewing into the plitc below L, near the centre, and the

other turned by an occafional handle fixed on, near X, the

former motion, <vJz. of elevating or depreffing the axis, is

procured by a handle fixed on to a fcrew near t : Q R is

another circle of the fame dimenfions with the former, gra-

duated in the fame manner, and held together by eight coni-

cal radii, ff, g g, h h, i i, firmly fcrewed to a circular cen-

trc-piecc, which ferves as a bafe to a large conical axis, two

feet three inches long, one fide of which is feed r.t tT, aud its

exterior extremity near V, with its Aiding plate and (crews.

for adjuftment. Clofe behind the graduated circle, and at

right angles to this axis pafling through it, lies the telefcope

T S, 5; feet long. This circle is likewife furnifhed with
two microfcopes and micrometers, as in the equatorial cir-

cle, one of which is feeu at full length at Y, and Z, the
eye-tube being at Y, and the object-glafs, with the perfo-

rated fpeculum, to throw light at Z ; the other microicope,
on the oppolite fide of the circle, is not fo prominent in the

drawing, being fomewhat fore-Aiortened at Z. Near T, «,

a, a, a, a, a, is an hexagonal lozenge, compofed of fix

brafs rulers, firmly fixed to the columns A, B, and E, F,
and fupporting the lower end of the microfcopes, as the
pieces @ (3, @ ft, in like manner fudain the upper end. By
thefe means, the wire in the field of the microfcopes be-

comes a fixed immoveable index, and after proper adjuft-

ment, an exact diameter of the circle, whilft the telefcope,

together with the circle, turns round the conical axis before-

mentioned. At P is a fpirit level, pafling through the cen-
tre plate of the conicahaxis at right angles to the telefcope,

fupported by a cock at each end, one of which appears at

/ ; this cock is placed on the cone U, and by means of a
fmall-toothed wheel and pinion, the level is made to revolve

round its own axis, fo that the fame fide of the level may
readily be brought uppermoft, whatever pofition the circle

be put into ; it is alfo furni/hed with all neceflury adjuftiiKr

fcrews. It will readily be feen, that a telefcope thus fitted

up, will have all the properties of a tranfit inftrument, while
the graduated circle will poflefs thofe of a meridian qua*
drant. For this purpofe / m is a ftout brafs tube, inclofing

a Riff iron rod, turning upon two fine fteel points, adjufled

by proper fcrews, parallel to the line of fight of thetelelcope;

this rod is attached to a fpirit level of great fenfibilky, lving
below it, which, with the rod, turns round upon the fteel

points juft mentioned, and is in fact a hanging level of the
'

beft condruction. At the eye-end of the telefcope S is a.

peculiar apparatus, to correct the effects of refraction and

.

parallax, when an obfervation is made out of the meridian :

it is compofed of two levels, a fmall quadrant of altitude

n o, and a femicircle divided with its vernier to . every c'

on the breech plate of the telefcope, the exterior eye-tube
having a circular motion by a wheel and pinion at 0, inde-

pendent of the tube that carries the crofs' wires ; by this

means the angle of the horary and vertical circles may at
any time be found, together with the altitude of the object,

and then by the refolution of tw«. right-angled triangles the
refraction and parallax in right afcenfion and .declination

will be obtained: t, u, are two handles to a Hook's joint at

x x, which turning an endlefs fcrew at w tv, give a gra-
dual motion to the telefcope in right afcenfion or declina-

tion ; and this motion can at any time be reftrained by a
clamp at q : n, 12, (the latter not feen,) are two fupport-
ers to the clamp and endlefs fcrew. The handles /, «, are.

hung on to any part of the inftrument by means of the line

and wire v, v, and are thus kept within the obferver's reach.
Near r and j are two microfcopes, placed on oppofitc fides

of the circle Q R, and at right angles to the line of fight of
thetelelcope, but are hidden by the columns in our figure

;

they are of ufe only when the plumb-line, fufpend, 1 from the
roof of the obfervatory, is ufed in preference to th level / m
above defcribed, either for adjufting the indrument, or ob-
ferving a meridian altitude, in which cafe the line mud bi-
fect the centres of both microfcopes:^, and z, are thin perfo-
rated brafs plates, attached to the cover that goes on tin- ob-
ject -glafs, and by occafionally turning them over it, change
the aperture to \ or £. Tlit crofr wires, of whicli there are-

three
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three vertical and one horizontal, within the eye-tube S,

have all the requifite adjuftments by fcrews, &c. as in a com-
mon tranfit inftrument, and are enlightened at night by a

lamp fixed near to one end of the declination axis IT, viz.

that oppofite the end V ; but this part of the apparatus is

bidden bchindthc axis and the telefcope, except the weight /,

which is a countcrpoife. This lamp throws a light through

the conical axis, which is perforated at that end on purpofe,

on a fpeculum in the centre of the telefcope, placed at A

right angles to the axis of the objecl-glafs, and from thence

reflected to the crofs wires. This fpeculum, which is an el-

liptical diaphragm, is perforated to permit all the rays from

the objedt-glafs to pafs unobltructed to the eye. The con-

trivance has been mentioned by Mr. Vince (Practical Ailro-

nomy, p. 80.) From what has been already defcribed, it

mull now be evident that if the principal, or polar axis, as it

has been called, L N, be elevated to the latitude, and ad-

jufled to the meridian of the place, if the line of fight of the

telefcope be at right angles to the axis V U, and this lat-

ter at right angles to the polar axis L N, the brafs circle

14 and 15 will coiTefpoud with the equator in the heavens,

and the circle Q R will become an horary circle ; that is,

if the centre of the wires in the field of the telefcope be

directed to any celt-dial object, on Q R will be had its de-

clination, and on 14 and 15 its diftance from the meridian,

from whence, by knowing the hour, the right afcenfion will

be obtained, and confeqnently its true place in the heavens.

Befides the preceding parts of this expenfive initrument,

there are fome neceffary appendages, as a ilool marked 36,

and fome others defcribed in the original account, with

references to the accompanying plates, a minute detail of all

which would lengthen this article too much ; we will there-

fore briefly enumerate them, and refer the more curious

reader to the Tranfactions themfelves for the particulars.

The appendages are, ift, a lamp to illuminate the crofs-

wires ; 2dly, the refraction piece hereafter defcribed ; 3d!y,

the plumb-line
;
4thly, the moveable roof of the obfervatory ;

Jthly, a regulator or fiderial clock which indicates degrees,

minutes, and feconds of fpace on the equator ; and, 6thly,

the meridian mark, confifting of a fmall adjuftablc light-

houfe, placed on a brick pier'at the diftance of 2970 feet,

which can be feen as well by night as day.

After a very rigorous examination of the two divided

circles of this initrument, it feems that the greateft error,

including both the inequalities of the divifions and the excen-

t-rcity, never amounts to more than 2" in either of them,

and the author calculates that an observation of right afcen-

fion, taken out q/"ihe meridian, may be depended on to the

accuracy of 5 ", allowing an error of 2" for counting the beat

cf the clock, 1" for the deviation of the meridian mark,

and i" for the error in reading the microfcope ; but that the

error in polar diftance may amount to 7", including all the

errors of the inftrument, of the adjuftments, and of the

readings. This inftrument, it will have been obferved,

has no azimuth circle, like molt of the portable inftru-

ments, but if its axu were fixed perfectly vertical, its equa-

torial circle would then become an azimuth circle, and the

inftrument allogether would greatly refemble Piazzi's great

circular inftrument mi.de by Ramfden. From what we ap-

prehend alfo from fir George -Shuckburgh's account of the

variablenefs of the errors of adjuftment, in different degrees

of temperature, we are difpofed to attribute much of the

imperfection of this inftrument, in this refpect, to the metal-

lic fupport of the upper pivot of the polar axis, which

fupport mult naturally elongate and contract its dimenlions

alternately, by changes of temperature ; and as ft is com-

pofed of various part-s diffetently placed, it affords no data

for afcertaining by calculation either the q'lantitv or direc.

tion of deviation from the truth. Before we proceed to the
adjuftments of this inftrument, it may be proper to defcribo

the refraction apparatus which is attached to it, and which
is neceffary to be underftood in ufing the appended tallies'.

Fig. 2. of Plate XI. exhibits a perfpc&ive view of this ap-
paratus on a larger fcale than is exhibited inJit. 1. where
" A B is a portion of the telefcope ; C the eye-tube ; a b c

a divided femicircle, d its vernier fixed to A B, (hewing the

angle of the horary and vertical circles ; ca fmall fpirit -level,

attached to the plate on which this femicircle is engraved,

and moving with it by means of the fcrew f, which turns a

pinion, that works in a toothed wheel, that turns the whole
plate, together with the • ve-tube round its centre,

but without moving the t carries the crofs-wires.

From hence it may be underftood, that by turning the fcrew

/ till the level e ftands> true, the index d, which reprefents

a point in the horary circle, will mark how much the divi-

fion zero, which reprefents the vertical, is inclined thereto :

/ i is a Imall quadrant of altitude, that, by means of the

level g, and fcrew and pinion h, turning on a centre at nr,

gives the elevation above the horizon of any object hi the

field of the telefcope : i is a fmall aperture through which a

key is fixed on, to give a lateral motion to the wires to adjult

them ; and near f is another fcrew, to adjult them parallel

to the equator and declination-circle."

This apparatus, it will be feen, has not the refraction-

circle, or micrometer and divided nut, to elevate or deprefs

the horizontal wire, a quantity correfponding to the data

thereby deteru Led, in order to convert the apparent to the

true place of a heavenly body ; it therefore indifpenfably

requires the aid of fuch tables as we have fubjoined to our
prefent article ; but Ramfdei.'s portable inftrument de-

fcribed by the Hon. S. M'Kenzie, and by profefior

Vince, whofe accounts we have adopted, has the addition

of the micrometer feen in miniature at P, in the figure of

that initrument. To that inlirmnent, therefore, as well as

to Dollond's, the tables are otherwife unncceffary, than as

they ferve as a check on the accuracy of the mechanical

contrivances in queftion.

Adjujlments.— The three principal adjuftments, accord-

ing to fir George Shuckburgh's account, are, ift, to adjuft

the level P k parallel to the declination axis U V j 2dly, to

adjult this axis at right angles to the line of collimation of

the telefcope ; and, 3dly, to make this axis at right angles

to the polar axis. The polar axis is placed nearly in the

meridian, by means of a meridian mark previoufly verified,

and elevated pretty nearly to the laiitude of the plate.

This is to be done more accurately afterwards, by the Aiding'

plates and fcrews at the bottom of the polar axis. The axis

of the declination-circle is then brought nearly horizontal,

by its proper level, viz. is turned round about the polar

axis, till the bubble of the level Hands true between the

indexes ; the inftrument is then turned half round about the

polar axis, =180", (hewn by the microfcope W. If the

bubble then (land true it requires no correction, but if it do
not, correct half the error, by moving the equatorial circle

by its handle t, and the other half by the (invifible) cap-

ftan fcrew, which we will call a, or end-fcrew ; then turn

the inftrument back again to its firft pofition, and fee if the

level ftands true ; if not, repeat this operation till it does,

correcting one half of the error by the equatorial handle,

and the other half by the fcrew a. The declination-axis

will then be parallel to the level, and both of them to the

horizon. It muft be remarked that in this operation it will

be neceffary to move the declination-circle round its own
axis a little, in order to bring the fame fide of the level up-

permoft
j

8
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Act-moPi ; but this in no degree affects the rcfult, for the

imaginary line, round which this axis revolves, is what is

meant all -along hy the axis, ami is the line to which the

parallelifm of the level is referred.

The declination axis remaining in an horizontal pofition,

with the level above the axis, as in the /V. turn the declina-

tion-circle I So , viz. till the level become below the axis;

then, bj means of the pinion for this purpofe, reltore the

tube of the level to an upright pofition, and fee if the bub-
ble (land true ; if not, correct \ the error by the fide fcrew,

and the other { by a, the end fcrew. Now turn the decli-

nation-circle 90 each way from its lalt lituation, and repeat

the examination of the bubble, and correct as before, \ by
the fide fcrew, at the oppolite end of the tube, at right

angles to the other fide (crew ; and \ by the end fcrew, near

the fide fcrew in queftion ; and if after all thefe corrections

in every part of an entire revolution of the declination-cir-

cle round its axis, and of the level round its axis, the bub-

ble ftaud true, it follows that the axis of the declination-

circle, and of the level, are in every direction parallel to

each other, both of them to the tangent of curvature, in

the middle of the level, and all three to the horizon.

This adjultment is therefore complete.

It remains to be feen whether the line of fight of the

telefcopc be at right angles to the declination-axis, and the

latter to the polar axis.

Take the error of the collimation of the telefcope in right

afcenfion, by a liar in the equator, viz. let the tranfit of a

flar on the equator over the affumed meridian be obferved

with the declination-circle turned towards the eaft, and alfo

towards the weft. If there be any difference in thefe ob-
fervations, it will denote double the error of collimation in

right afcenfion, and half of it will be the deviation of the

line of fight from a line at right angles, to the axis of the

declination-circle, and is correfpondent to a iimilar adjult-

ment of a tranfit inllrument. The amount of this error

being thus afcertained, let it be corrected by the fcrews, at

the eye-end of the telefcope, that move the wires to the eaft

and weft. The declination-axis, by means of its level being

reltored to an horizontal pofition, let the centre wire of the

telefcope, (by which is always underftood the line of colli-

mation,) be brought to bifect the meridian mark, by means

of the Aiding plate, and adjufting fcrew, below the polar

axis ; the telefcope will then become a complete tranfit in-

ftrument ; for, by the firft operation, the declination axis is

made parallel to the level and its axis, and both to the

horizon ; by the fecond, the line of fight is put at right angles

to this axis ; and, thirdly, it is adjufted to the meridian.

Now, let the error of collimation in right afcenfion in the

fame manner be obferved with any ftar out of the equator,

by a circumpolar ftar, (the nearer the pole the better,) fup-

pofe the pole ftar. If any difference in minutes and

icconds of a great circle, as afcertained by the micrometer,

fhould be noticed in its paffage with the circle eaft or weft,

halve that difference, and it will be equal to the angle that

the plane of the declination circle makes with the polar axis,

if the obferved ftar were actually in the pole ; if not, divide

it by the fine of its declination, and the true angle of the

plane <>f this circle, (or of the line of collimation,) with the

polar axis will be had. Again, if this operation be repeated

with any other ftars , and the error fo found be divided by
the fine of their declination, the error of the plane of the

declination circle at the pole, viz. its greateft error, or

angle with the polar axis, will be had. And note, if thefe

obfervations are made with ftars on each fide of the equator,

thefe quantities will be had in oppofite diredlions. Finally,

the fame may be done by two land obje&9, one to the north,

and the other to the fouth, the north and fouth meridian
marks, for inftancc, proper coniidcration being had to their

declination ; by this means the error will be thrown in con-
trary fenfes or doubled, and from a variety of fuch refults

a very correct mean quantity may ultimately be deduced ;

and when found muft be corrected by tiie fcrews at one end
of the declination axis'.

It has now been feen, that, ift, the level and its axis are

parallel to the axis of the declination circle : 2dly, the line

of fight is at right angles to this axis, and parallel to the
polar axis ; and, coniequeutly, the decimation axis is at right
angles to the polar axis : 3dly, the polar axis parallel to
that of the earth. Thefe are the chief requiiites in the ad-
jultment of this inftrument. Tliofe that remain are fe-

condary, and we (hall take them in the following order: lit,

the adjultment of the crofs wires to the facus of the tele-

fcope : 2dly, the hanging level : 3dly, the line of colli-

mation north and fouth, as well as ealtward and weftward :

4thly, the index wires in the microfcopes : 5thlv, the
refraction apparatus : and, 6thly, the power and fcale of
the microfcopes.

Firft, the crofs wires. Let the eye-tube be adjufted to
diftiact vifion for parallel rays by lome diftant object, fuch
as Jupiter, Saturn, or Venus, by day-light ; that done, ob-
ferve, while one limb of either of thefe planets appears run-
ning along the equatorial wire, whether any motion of the
eye, upwards or downwards before the eye-glafs, alters the
relative place of the image and the wire ; if a motion of the
eye upwards moves the planet in the fame direction, the
wires are too near the eye-glafs, and mult be puihed in;
and vice verfd, till the image becomes fixed upon the ware,
whatever be the motion of the eye. When this point is ob-
tained, the eye flop, with its wires, mull then be fixed,for that
is their true place, viz. the correct focal point of the cbjedt-
glafs ; and whatever indiftinctnefs may be found from the
diveriity of eyes of different obfervers, muft be corrected by
the motion of the eye-glafs only. Another point to be fe-

cured is the permanency, as far as may be, in the pofition of
the object-glafs; for if this be not correctly centered, which
is very rarely the cafe, and, indeed, never to be expected,
that is, if its axis be not concentric with the axis of the cell,

in which it is fixed, any motion of this latter, by fcrewing
or unferewing it, may not only change the place of the
focus to which the wires are adjufted, hut will necefTarily

move the line of collimation both in right afcenfion and
declination. To obviate this, therefore, two correfpondino-
marks fhould be made with a graver, both upon the cell

into which the glafs is burnifhed, and alfo upon the tube of
the telefcope into which the cell is fcrewed, or otherwife
inferted, that in cafe the object-glafs fhould ever be taken
out to clean it, &c. it may be reltored very nearly, if not
exactly, to its former pofition.

The eye-glafs, object-glafs, and wires being thus fettled
in their refpective places to each other, it will not be an
improper time to meafure the interval between the wires,
which cannot be too accurately done, being of fuch con.
ftantufe; this may be either, ill, by obferving the paf-
fage of a ftar in the equator, and making proper al-
lowances for the rate of the clock, or by a ftar out of
the equator, and making proper allowances for the declina-
tion in the proportion of the radius to the cofine, or, 2dly,
by means of the equatorial circle, and a fixed land object

;
and here the quantity mull be diminifhed in the fame ratio as
the radius to the line of the polar diltance. We have made
ufe of both methods as a confirmation of each other, and
find the interval, which is equal in the three wires of my
telefcope, to be 7' 34"-5 = 3Q"-3 hderial time ; and thefe

three
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three wires divide the diameter of the field very nearly into

four equal parts.

Second and third adjuftments : the hanging level. By
gleans of its proper handle u, move the declination circle

about its axis, till the bubble of the hanging level / m refts

true between the indexes ; there fix it by the clamp w,
reverfe the level by taking it out of its pivots, and turning

it end for end ; if the bubble now (land true, the level is ad-

jufted ; if not, correct \ the error by the declination

handle, and the other \ by the fmall (crew at the bottom

of the level; then reverfe the level and repeat this operation

till it does. The level, or rather a tangent to its cur-

vature at its middle, will be parallel to the axis on which

it fwings, and both will be horizontal. At this time look

through the telefcope, and fee what land object is co-

vered by the horizontal wire ; now invert the telefcope

by turning it 180° round the declination axis, and 180"

round the polar, and bringing the level true, it will then

point to nearly the fame place ; and if exactly the fame ob-

ject as before be now covered by the horizontal wire, the

axis of the level is adjufted parallel to the line of collima-

tion in a vertical direction, if not, correct half the error

by the little capflan fcrew at the bottom of the cock, or

arm, that fupports one end of the axis of the level, and the

other half by the declination handle ; invert, the telefcope,

and repeat the operation, till the fame object is covered in

"both pofitions, and the level is found true, then will the level

and its axis be parallel to the line of collimation, and the

object covered by the wire may be concluded to be in the

horizon.

fourth. The index wires of the micro/copes.—The line

of collimation, with refpect to eaft and well, has been al-

ready adjulled as above. Let then the declination axis,

by its level, be reftored to an horizontal poiition ; at this

time adjuft the index wires in the two equatorial micro-

fcopes W, X, to bifect the two oppofitc divifions 360' and

180°, then will thefe wires be rectified to their proper place.

That being done, bring 90, or the divifion that reprefents

the equator on the declination circle, under its respective

microfcope, and turn the whole inltrument one quarter

round on the polar axis, viz. till 90° on the equatorial cir-

cle be bifedled by the micrometer; and, if at this time the

bubble of the hanging level appear true, the index wire of

the declination microfcope is correct ; if not, corredl i the

error by the declination handle u, and \ by the little fcrews

at the fide of the hanging level, then reverfe the telefcope,

vix. turn it till 270 on the equatorial circle come under

the micrometer wire, and if the level then reft true the

adjuftment is complete ; if not, repeat the operation, as

before, till it does; then by its proper fcrew bring the index

wire of the declination micrometers to bifect the points 90

and 90°. The indexes of both circles will be then adjufted,

and the axis of the hanging level brought parallel to the line

of collimation, wkh refpect to eaft and weft, as well as with

rffpect to north or fouth. Note, this parallelifm of the axis

of the level, to the line of collimation in a diredtion eaft and

weft, does not appear to be a very important rectification, but

on fome occafions may have its ufe.

Fifth. The refraction piece.—After what has been done,

this apparatus will be adjufted. Bring the telefcope, by

means of its two levels P I, and / at, to point to the

horizon, and in the meridian ; then by the two points,/, h,

Plate XI. fig. 2, of the refraction piece, bring its two

levels e and g to reft true ; move the nonius d, ot the little

frnuVircle of the horary and vertical angles, a, i, c, to the

middle of the divifions, or o°, o', and alfo that of the little

quadrant of altitude, / i, to o°, o', and this part is adjulled.

O R I A L.

Sixth. The microfcopet.—The magnifying power and
fcali- of the n«icii)fcopes ii all that remains to he confidcred.

The magnifying power of a compound microfcope, as it

well known, depends on the proportion between the dillance

of the object, and of its image from the objedt-glafs, to-

gether with the proportion between the focus ot the eye-

glafs and the ordinary focus of the eye looking at a fmall

object (fuppofe) of T'.th or T i th inch. Thefe t\vo ratios

compounded give the power of the microfcope. The for-

mer is called magnifying by diftance, and is a material part

in the conftrudtion of thefe microfcopes ; the fcale of the

micrometer being regulated by this part o/the magnifying

power. For example, let the diftance of the ohjeft from the

glafs be = I, and the diftance of its image = 4, its power
will be 4 ; and confequently the fcale of the micrometer or

motion of its fcrew, to anhver to 10', (fuppofe) muft be 4
limes as great as the fpace occupied by 10, on the lirr.b of
the circle ; and if the radius of the circle be two feet,

an arc of 10' will be equal to 0.07 inch nearly on the limb,

and = o.:8 inch on the fcale, viz. = to the fame arc on a
circle of 8 ieet radius : and if each revolution of the micro-

meter fcrew be intended to defcribe I ', the fcrew muft con-

tain about 35 threads in an inch. But as it would be
difficult to adjuft the fcrew exactly to the fcale, the

advantage of the conftrudtion of thefe micrometers is, the

fcale may at any time be adjufted to the fcrew ; for let the

interval between any two neareft divifions = 10' on the

limb, be meafured by the fcrew, and, fuppofe, inftead of

being = 10' or 600", it appears only s 570" ; it is evident

that the fcale is bigger than it fhould be, or, which is the

fame thing, that the image is lefs by s
3
3
°
3 or T

'

c . In this

cafe, increafe the diftance between the micrometer wires and
the object-glafs = Js , by unferewiug or drawing out the tube

that carries the micrometer and eye-glaffes, and the fcale is

adjufted. It will, at the fame time, however, be right to re-

adjuft the object-glafs of the microfcope to diftindl vifion,

by the fcrew of the cell that contains it, until the image
and the wires have no relative change of place bv any
motion of the eye. This will again occafion fome fmall

alteration in the fcale, and muft be corrected by repeated

trials, and the fcale adapted to the divifions on the arc; and
if the moveable wire of the microfcope be now brought to

coincide exadlly with the fixed one, and the moveable index

brought to zero on the fcrew-head, the micrometer is com-
pletely adjufted. This having been done with all the

microlcopes, and the oppofite ones being made to agree,

each with the other, in fuch manner, that the fixed wires

may become a correct diameter, the whole inftrument will

have been completely adjufted.

Before taking an obfervation of right afcenfion and declina-

tion, the telefcope muft be adjufted to the meridian mark,
fo as that the centre wire may exactly bifect it, in which
fituation care muft be taken to make the index wires of the
equatorial micrometers bifect the points of 360° and 180 ,

by means of the adjufting fcrew of the polar axis ; and
when an obfervation is made out of the meridian the altitude

and angle of the horary and vertical circles muft be taken by
the refradtion apparatus ; then with thefe arguments, the
refradtion and parallax, in north polar diftance, and in right

afcenfion, may be found by inflection in the fubjoined

tables, by which any obfervation may be readily reduced to

the meridian.

In this account of fir George Shuckburgh, the reader

may have obferved, that the order of the adjuftments pro-

posed is not that which is beft in practice ; as fome of the

leading adjuftments muft neceffarily be deranged by the fub-

fequent ones as he hat defcribed them, and indeed fo as to

7 render
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tender new adjustments neccSTary ; but we were unwilling

to transform the baronet's directions that have met with

the approbation of the Royal Society, though we cannot

difmils the account without this remark for the reader's

conlideration ; viz. the reel: fixation of the telefcope, levels,

&c. ought certainly lo precede the adjustments of the circles,

that depend on their accuracy of pofinon.

The strmagh equatorial injlrument by Mr. Ed. Troughton.—
The inftrument which now claims our attention is repre-

fented in Plate XVI. <-f AJlrononvcal Instruments, ai.d, though

iimilar to its predeceffor fhewn in Plate XV, as to its ufe

and properties, yet forms a ftriking contrail with it, in re-

gard to compactnefs and beauty ; too evident a concraft in-

deed to be overlooked at the firfl glance of comparative in-

fpection. The arrangemert of its principal parts is fo novel,

and at the fame time fo natural, as well as the connection of

its fmaller ones effected with Such Symmetrical precilion,

that the mind is ilruck with the contemplation of it, and

fpontaneoufly confiders it as an inftrument of a fuperior

order, that feems to place at a diftance every other indivi-

dual of its kindred: we therefore feel a peculiar plcafure

in concluding our article with the account of an inftrument,

which, though it comes lad, ought in our eftimation to ftand

firft, as a model for future imitation. As the different

component parts of the equatorial inftrument are now be-

come familiar to the reader, who has perufed the preceding

defcriptions, we fhall fatisfy ourfelves with a brief detail,

unaccompanied by alphabetical references to the drawing,

which prefents a perfpective view of all the leading fea-

tures.

The horary or equatorial circle, without centre or radii,

occupies the middle part of the inftrument ; and is held in

its proper place by eight conical tubes of brafs, four above

and four below, which converge respectively towards the

upper and lower poles, and which ftand at the distance of a

quadrant from each other. A ftrong and light frame is

thus formed of the fhape of two fimilar cones joining

their bafes at the horary circle, and connected near their

fummits by two pieces of metal that terminate each with a

hollow cylinder of about two inches diameter ; this frame

is further braced by crofs connecting tnbes, as well as by
fide braces, or props, in the manner Sufficiently explained

by the figure ; and the whole frame, thus firmly united, fup-

plies the place of a revolving axis, and carries the horary

circle round with it, when it is made to turn on its cylin-

drical pivots. On thefe pivots the horary circle was finally

turned true, after the frame was united and made faft in all

its parts, fo that the excentricity of the circle, if it had

any previoufly, was done away, by being turned on its own
pivots. The inferior end of the polar axis or frame is fup-

ported by a folid ftone, about 30 inches above the floor,

with which it has no connexion to produce unfteadinefs
;

this ftone is capped by an apparatus of ftrong brafs work,

in which is produced the adjuftment for bringing the inftru-

ment into the plane of the meridian, as well as that for

giving the polar axis its proper elevation. This lower end

of the axis terminates in a hemifphcrical button of hardened

and finely polifhed fteel, which preffes e:.dwife againft a

plane of agate, and is kept centrical by two rollers that

form an angle to receive it on the lower part of the appa-

ratus ; all which contrivances may be readily conceived

without more minute defcription. The (upport for the ele-

vated pole confiits principally of a ftone pier, reaching

from the ground to the centre of the inftrument ; but on

it is firmly fixed a ftrong frame of wrought iron, fo con-

ftructcd as to turn its edges t< wards the telefcope hereafter

defcribed, in every direction ; otherwife it would obstruct
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the field of view in elevations below the upper pole. The
upper gudgeon it received between two rollers fimilar to

thofe below, except that thefe arc perforated, as well as

the gudgeons, in order that as little light as poffiblc may be
intern pted when the telefcope is pointed to the pole. At
about lix feet diftance from each other, in theeaft and t

line, upon the fame folid foundation that fupports the I

ing ftone and pier, are firmly fixed two pillars of ftone;

each nearly three feet high ; and on the tops of thefe are

placed faft two ftrong cones of brafs to fupport the micro-
fcopes for reading off the horary anglts. The length
of thefe two cone6 of brafs is fo proportioned as to corre-

ipond to the effective length of one half of the frame, or
polar axis, in its inclined date, in all changes of tempe-
rature, by which means the microfcopes preferve their re-

lative flotations at the horary circle. This circle is divided
into 5' fpaces, or fpaces of 20 feconds of time, upon its

extreme or exterior edge, which was made broad for this

purpofe, and the heads of the equatorial micrometers are to

divided as to fubdivide the faid fpaces into tenths of a
fecond of time. The axes of the microfcopes of courfe are

horizontal. At the tops of the conical parts of the pillars

are adjustments for moving the microfcopes ; one with re-

fpect to perpendicular height, another with refpect to the
diftance of the exterior edges of the horary circle, and a
third along its plane. An apparatus alfo for quick or ilow
motion is attached to each of the cones in qucftion, by-

means of which the inftrument may be fecurelv fixed, either

in the meridian, or in any other given poiition, as it re-

gards the meridian. The declination circle likewife oc-
cupies the middle of the frame, and has its centre pvecifely

in the fame point that is the centre alfo of the horary circle,

thefe two circles being concentric, but having their planes
exactly at right angles to each other, after the manner of
the meridian and equatorial circles of a common ring-dial,

when put into a ftate for ufe. The declination circle is

double, or corrpofed of two complete circles united in

feveral places by connecting pillars, and having each .i^ht

radii alfo connected in the fame manner, afterheing mferfed
into the common axis, which is of the fhape of a double cone.

The telefcope paffes through the bafes of the united cones
of the axis, a.:d has an aperture of z\ inches, confequently
the connecting pillars are long enough to admit fuch a tele-

fcope between the united circles, in which Situation it is not
very eafily diftinguiffiable in the figure. Its eye -piece, how-
ever, is difcernible juft under the declination circle. It is

44 inches long, and revolve: within the horary circle ; con-
fequently requires a diagonal or reflecting eye-piece when
directed to the equator, in which Situation the aperture ad-
mits light enough, notwkhftaridfng the interpofition of the
horary circle. When the elevation is great, the head of
the obferver muft necefTarily be admitted between two out
of the four lower conical pillars of the frame! which cir-

cumftance points out the fcale of magnitude on which an
inftrument of this construction ought to be made, to be
ufeful at all degrees of elevation of the telefcope. The te-

lefcope has various magnifying powers, which may be ufed
according to circumstances. Two oppofite quadrautal arcs

of the horary circle have chord-bars parallel to each other,

at the middle points of both which are Sockets for the gud-
geons of the declination axis to work in as their fupports;
which bearings made the braces of the frame ami horary
circle cSTentially necefTary to give Strength and firmnefs to
the whole. The derlination axis, which is about three

feet long, has an adjuftment at one end for fctting it at

rght angles to the polar axis, and carries alfo a very fen.

fiblc fpirit-lcvcl parallel to itSelf ; with another of which

3 G the
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the telefcope is likeivifc furnidied, which it cannot be nccef-

lary to particularize further, after our former descriptions

of fpirit-levels, except that in thofe the adjuftment fcrew*

had divided heads, whereas in thefe there are divided

fcales of ivory, by moans of which the half differences can

be accurately eftimated to the fraBion of a fecond. The
declination circle is divided into {paces of 5', which are

again fubdivided by the microfcopic micrometers into

minutes and finglc leconds. One of thefe microfcopes is

feen above the horary circle and the other below, but both

are fupported by it, and point horizontally to oppofite

points of the declination circle, as one of the others is feen

at the top of one of the pillars pointing to the exterior

edge of the horary circle. The apparatus for quick or

flow motion, to govern the declination circle, is attached

to the lower part of the frame, or polar axis, as reprefented

in the figure. The excellence ,of this inftrument has been

fully eftabliflied in public eftimation, by the nfe that has

been made by Mr. Pond of the Armagh observations, taken

with it in 1797, when he formed his catalogue of fome of

the principal ilars, as we have already dated ; in which cata-

logue (fee our article Declination,) it will be feen that

the accuracy of its meafures accord very nearly with the

refults derived from an average of the belt modern inilru-

ments : and we may add, that the coincidence would doubl-

lcfs have been ftill more remarkable, had not the divifiong,

which are by dots, been injured by an accident. Anintenfe

frotl, to which the inilrument was expofedat the top of the

maker's houfe, covered it with black fpots, and corroded its

furface fo as almolt to obliterate the dividing points, which

were neceffarily enlarged by hand, and of courfe might be

altered a little by this manual operation, however carefully

performed. The divifiona of the other circle met alio with

an accident at the other fide of the water, which, though

of a different nature, has rendered the diviftons lefs correct

than they were at fir ft. Beiides which, two other circum-

ftances ought alfo to be named as drawbacks in this inftru-

ment, when compared with the circular inilruments with

which it has been contralltd, namely, its verifications were

not made with a plumb-line 1 and its polar pofition may be

-eonfidered as fomewhat unfavourable for taking declinations

with the utmoft nicety ; but notwithstanding all thefe de-

ductions, the accurate performance of the inftrument hat

flood the teft of a rigid comparifon with the inftruments of

three modern obfervatories.

Adjuflments.— I. Turn the wire-plate round, if neceffary,

fo as to make the middle vertical wire continue, through-

-out the whole field of view, on fome diftant and well defined

point, while the telefcopc is elevated or depreffed as it turns

on the axis of the declination circle, to which the wire will

in jhat cafe be perpendicular.

2. Slide the objed-glafs of the telefcope in or ont, while

you view a liar of the fecond magnitude, until the parallax

of the wires is taken off, that is, until the vifion is as diftinct

as poffible.

3. To adrift the level of the declination axis. By the

motion round the polar axis bring the bubble of the level

to the middle of the tube, and in this fituation make its

fcales or indices to coincide with both its ends ; turn the

level, end for end, and if it now (land in the middle, as be-

•fore, the axis is level ; if not, alter one half of the devia-

tion from the truth by a flight motion round the polar axis,

and the other half by the fcrews of the level itfelf ; and re-

peat thefe rectifications till the bubble will Hand always in

the middle of the tube when its ends arereverfed. But the

*bubble of a hanging level may alfo require a lateral adjuft-

• ment ; to examine it in tlii* refpect, turn it round on its

own axis a little, and if the bubble has. a tendency to go to

either end of the tube it irmft be rectified by the fide fcrews

till this tendency is removed, and then if the bubble will

yet bear reverting, the level is properly adjufled.

4. To adjull the pivot holes of the level parallel to the

axis ofthe 'declination-circle, and the axis horizontal; bring

the bubble of the level t>> the indices on the tube, with the

level above the axis, by coving the inftrument round the

polar axis; then turn the dcclii.ation-circle half round till

the level is under its axis, ;.nd if the bubble now fettles to

the middle, as pointed out by the indices, the level is right;

if not, alter one half of the 'rror by turning the polar axis

round, anJ the other half by the two fcrews that govern
the pivot-hole; in the next place turn the telefcope go3

round the declination-axis, and by the fcrews that govern
the other pivot-hoie, brink the bubble to the indices, and
the axis will be horizontal, as well as the pivot-holes parallel

to it in all directions.; for when the level itfelf is adjusted,

as above directed, it is evident that if the bubble keeps its

place at flie indices during :i revolution of the declination-

circle, the axis itfelf muff neceffarily be horizontal.

c. To fet the declination-axis at right angles to the polar

axis, t? may ufe the level itlelf inftead of the declination-

axis, after it has been fet parallel thereto as juil directed;

for this purpofe, bring the bubble to the indices by moving
round the polar axis, and bifect oppofite points of the

equatorial circle by the two wires of the microfcopes ; turn

the inilrument exactly half round by the help of the micro-

fcopes fo adjufted, and if the bubble now fettles to the in-

dices, the two axes are at right angles to each other ; if

not, alter one half of the error by the flow motion of the

polar axis, effected by the equatorial tangent fcrew, and
the other half by the two fcrews at one end of the declina-

tion-axis adapted for this purpofe.

6. To fet the line of collimation true in right afcenfion^

let the bubble be brought to the middle of the tube, or to

the indices as in the lall adjuflment, and look at any well-

defined fmall object near the horizon, as bifeited by the

middle vertical wire ; then having noted this mark, turn

the inftrument half round the polar axis, as indicated either

by the level or equatorial microfcopes, which are now ad-

jufled to do the fame thing ; and when the telefcope is

turned back round the declination-axis, note if the fame
object or mark be interfered as before, if not, alter 0110

half of the deviation by the equatorial tangent fcrew, and
the other half by moving the wires of the eye-piece in the

telefcope; thus when the fame mark is bifected bv the

middle vertical wire, in reverted pofitions of the telefcope,

the line of collimation will be right with refpect to right

afcenfion.

7, To place the indices of the declination-circle to read

polar dijlanccs truly. Before we defcribe this adjuflment,

it may be proper to remark, that the microfcopes themfclres

of this circle have each three feparate adjuflments, the firll,

that which alters the power by altering the diflance of the

object lens, fo as to make one minute on the circle equal to

a revolution of the micrometer fcrew ; the fecond, that which
produces diftinct vifion by varying the diflance of the en-

tire microfcope from the divifions of the circle ; and the

third, that which places zero on the fcale of minutes to

agree with zero on the declination-circle, and alfo zero on tha

fcale of leconds, to agree with zero on the fcale of minutes,

as effected by the head of the micrometer being made to turn

independently of the fcrew. Thefe minor adjuilments being

underllood, point the telefcope to any diftant land object, and
let the middle horizontal wire bifect it, and read off the polar

diflances fhewn by the indices, and take half their fum; make
I the
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the fame obfcrvation when the inftrument is turned half

round the polnr axis, and take another mean of the angles

row (hewn by the oppoflte indices ; fubtrarft the former

mean from i8o'\ and add the difference' to the latter mean,

and half of thisfum is the angular diltancc from the pob of

the inftrument, to which quantity the indices nuiit be put

within the exa&nefs of a minute or lo, as this procefs mult

hitherto be conlidcred as an approximation only; repeat

the operation we have delcribed of obtaining two means of

polar diftances more accurately by ufmg the fcalcs of mi-

nutes and feconds; thus, read off by the indices the quan-
tity to the divifion next below the fub-divifions to be mea-
fured by the fcales; then turn the micrometer head till the

wire of themicrofcope bilecls the next followingpoint, taking

care to count the notches paffed over as minutes, and the

feconds ai.d parts on the micrometer fcale to be added to

the quantity given by the indices alone ; and the fupplement

of the mean of the two meafures by the microfcopes, added
to the mean read off in the fame way, when turned half round

the polar axis, being divided by two, will give the true

angle from the pole of the inftrumeni ; and the fcale of mi-

nutes, as well as fcale of feconds on the micrometer head,

mult be finally adjufted thereto.

8. To place the declination-level paralieflo the lint of col-

limation of the telufcope, bring the declination-axis level,

or nearly fo, and let the bubble of the declination-level be

brought to the middle of its tube, by the motion round the

polar axis, and let the kndices be put to its ends; turn the
level a fmall quantity round its own axis, and try if the

bubble lias any tendency to either end; if it has, adjuft it

laterally by the fcrews that move one of its pivots fideways,

till it is right iii tliio refpeft; now reverie the level, afyl if

the bubble docs not Hand in the middle, alter one half the

error by moving the telefcope in declination, by mea^is of

its ferew for How motion, and the other half by the £cjews

that govern the pivots of the level, and the level it fell will

then be adiullcd. In this iituation of things look for fome
object in the centre of the field of the telefcope, and note

it ; turn the inftrument half round the polar axis, and as

much round the declination axis as to bring the telefcope

exactly to the fame objett again ; if the bubble now (lands

in the middle, the adjuttment is right, bin if otherwife, one

half of the error mult be altered by the motion of the tele-

fcope in declination, and the other half by altering the pivot-

hole of the level. Laltly, turn the inftrument the fpace of

fix hours round the polar axis, and adjuft. the other pivot hole

till the bubble (tands in the middle of its tube, and the ad-

juilments are all complete, provided the polar axis of the in-

ternment be exactly parallel to the axis of the earth, which
we have all along taken for granted, and which may be ef-

fected by its own adjustments as pointed out by an obfeiva-

tion of a circum-polar itar, agreeably to our directions givesr.

under our article Equatorial StSor,

JO*
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N° I. TABLE of the EffeA of Refraftion in North Polar Didance.
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N* I. TABLE of the Efftd of Rcfraaion in North Polar JMtWt—emiUteJ.
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N° I. TABLE of the EfFeft of Refra&ion in North Polar Diftance—continued.

This correction is always 4-

A'. )r

of the
Jegrses of Altitude. ,

Angle

of the

*

Vertici

1 (oran 62 H* 1
66" 08- 7^

J

/
2 74° 76= 78° 8o° 82° 84° 86° 88 J

|9°
c

1 Horary

1 Circle.

11 a 11 // 11 II (i 11 II 11 11 II n 11

3Q-S 28.0 25>5 23.2 20.9 .8.7 1 6.5 14.4 12.3 10.2 8.1 6.1 4.0 2.0
I O.O 1 90

2 3 3-5 28.0 2 3-5 23-2 20.9 18.7 16..5 14.4 12.3 10.2 8.1 6.1 4.0 2.0 1 88
4 JO-4 27.9 *5'4 23.I 20.8 18.7 16.5 14.4 12.3 10.2 8.1 6.1 4.0 2.0 86

6 3°-3 27.8 25-4 23.0 20.8 18.6 16.4 14-3 12.2 10.

1

8.1 6.i 4.0 2.0

"

84
8 30.2 27.7 25.2 23.O 20.7 18.5 16.3 '4-3 12.2 10.

1

8.0 6.0 4.0 2.0 82
10 30.0 27.6 25.1 22.8 20.6 18.4 16.2 14.2 12.

1

10.0 8.0 6.0 3-9 2.0 80

12 29.8 27-4 24.9 22.7 20.4 1S.3 16.1 14.1 12.0 10. 7-9 6.0 -,') 2.0 76
76

14 29.6 27.2 24.7 22.J 20.3 1S.1 16.0 14.0 1 1.9 9.9 7-9 J-9 3-9 1.9
16 29-3 26.9 24.5 22.3 20.1 18.0 15.9 13-8 tub 9.5 7.8 5-9 3-8 I.9 74

i8 19.0 26.6 24.2 22.1 '9-9 17.8 '5-7 l 3-7 n.

7

9-7 7.6 5-8 1 .9
io 28.7 26.3 24.0 21.8 .9.5 .7.6 *5-5 »3-5 1 1.6 9.6 7.6 5-7 3-8 l.y 7°
22 28.3 26.0 23.6 "•5 19.4 '7-3 '5-3 !3-3 1 1.4 9-5 7-5 5-7 3-7 i.8

1.8

68

24 27.8 2J-6 2J-3 21.2 19.0 17.1 15.1 '3-i 1 1.2 9-3 7-4 5-6 3-6 66
26 2/-4 2J.2 22.9 20.8 18.8 16.8 14.8 12.9 11. 1 9.2 7-3 5-5 3-6- 1.8 ^4
28 26.9 24.7 22.5 20.5 1S.4 .6.5 14.6 12.7- 10.9 9.0 7-< 5-4 0*J 1.8 62

3° 26.4 24.2 22.1 20.1 iS.i 16.2
1

'4-3 '2.,^ 10.6 8.8 7.0 J-3 3-3 '•7 6o
& 25.8 *3-7 21.6 19.7 '7-7 15.9 14.0 12.2 10.4 8.6 6.9 5-2 3-4 »•/ i 8
34 15-3 23.2 21.

1

I9.2 17-3 i5-5 '3-7

'3-3

II.9

1 1.6

10.2 8-5 6.7 5-i 3-3 W 56

36 24.7 22.6 20.6 18.S ,6.9 15.1 9.9 8.2 6-5 4.9 3-2 1.6 54
=* 24.0 22.1 20.I 18.3 16.C >-4-7 13.0 "•3 9-7 8.0 6.4 4.8 3-' 1.6

5 2

40 2 3-4 21.4 '9-5 17.8 16.0 '4-3 12.6 11. 9.4 7-8 0.2 4-7 3-i '•J 5°

42 22.7 20-8 18.9 17.2 *5-S J3-9 12.3 10.7 9.1 7.6 6.0 4- 5 3-o

-

'•5

~~~"

48
44 22.0 20.1 1S.3 16.7 15.0 »3-4 11.9 10.4 8.3 7-3 5.8 4-4 2-9 1.4 46
46 21.

1

19.4 '7-7 16.1 14.5 13.0 11. 5 10.0 8-5 7-' 5-6, 4.2 2.8

2-7

1.4

i-3

44

43 20.4 18.7 1 7.

1

*5-S 14/3 12.5 11.0 9.6 8.2 6.8 5-4 4.1 42
5 = 19.6 18.0 16.4 14.9 »3-4 12.0 10.6 9-3 7-9 6.6 5-2 3-9 2.6 i-3 40
52 18.8 17.2 '5-7 H-3 12.9 11.4 10.2

9-7

8.9 7.0 6.3 5.0 3-8 2-5 1.2 38

54 17.9 16.5 15.0 13.6 2-3 11. 8.5 7.2 6.0 4.8 3-6 2-3 1.2 36
5°~ 17.1 '5-7 •4-3 13.0 11. 7 10.5 9.2 S.o 6.9 5-7 4-3 3-4 2.2 1.1 34
58 1(5.2 14.8 13-5 12-3 1 1.1

IC.4

9.9

9-3

8.7 ;.6 6-5

Cj.i

5-4

S- 1

4-3 3-2 2.1 1.1

1.0

32

60 15.2 14.0 12.7 1 1.6 8.2 7-2 4.0 3-o 2.0 30
62 H-3 1 J-

1

12.0 10.9 9.8 8.8 7-7 6.8 5-8 4.8 3-8 2.9 ..9 0.9 28
64 J j -4 «-3 11.

2

10.2 9.2 8.2 7-2 6*3 5-4 4-3 3-5 2-7 l -J 0.9 26

66 12.4 ir.4 IC.4 9-4 8.5 7.6 6.
7 5-9 5.0 4.1 3-3 2-5 1.6 0.8 24

68 II.4 *°-5 9-5 8.7 7-8 7.0 6.2 5-4 4.6 3.8 3-° 2-3 *•$ 0.7 22
70 IO.5

9*4

9.6 «-7 7-9 7*i

5
6.4 5-<> 4.9 4.2 3-5 2.8 2.1 I.4 0.7 20

72 8.6 7-9 7.2 5-6 5- 1 4-4 3-8 3-i 2 -J I.9 1.2 0.6 18

74 8.4 7-7 7.0 6.4 5.8 5- 1 4-5 4.0 3-4 2.8 2.2 W 1.1 o.c 16
;6 7- + 6.8 6.2 5.6 5- 1 4-5 4.0 3-5 3-° 1 c* 2.0 '•5

i-3

I.O o-j '4

78 6.3 5-3 4.8 4-3 3-9 3-4 3-o 2.6 2.1 i-7 o.S 0.4 12
80 5-3 4.9 4-4 4.0 3-0 3-2 2.9 2-5 2.1 1.8 1.4 1.1 0.7 o-3 IO
82 4-

J

3-9 3-5 3-2 2.9 1 2.6 2.3 2.0 >-7 1.4 !•! o.S

0.6

0.0

0.4

c-3. 8

84 3-2 2.9 2-7 2-4 2.2 1.9 !-7 l -S
i-3 1.1 0.8 C.2 6

86 2.2 1.9 1.8 1,6 '•5 1-3 1.1 1.0 0.9 c -7 0.6 0.4 °-3 O. I 4
88 1.1 1.0 0.9 0.8 0.7 o.O 0.6 c-j 0.4 0.4 o-3 0.2 C.I O.I 2

1 9» 0.0 0.0 0.0 0.0
j

0.0 0.0 0.0
!
CO 0.0 c.o 0.0 0.0

!

0.0 0.0 1

1



. E QU A T O R I A I,

N° II. TABLE of the E fife ft of Parallax in North Polar DilU.iee and Right Ar«nfion.

The horizontal Paralhx = 8".6 This correction in always —
\:>»K of

the twti

ft] «nd
lior.irv.

o
O
10

20

Degrees of Altitude

lAugle oi

hli vrni-

fcal 1 nd
<h r, y.

B.60

8.08

JO

U

B.47

8-34

7.96

209

11

8.08

7.96
7.60

3°°

n

7-45

7'34
7.00

40
J

11

6«S9
6.49
0.19

5°'"

11

553
5-45
5.20

4-3°
4.23

4.04

70"

11

2.94
2.90

2-77

8o°

11

J. 49
'•47

1.40

9°°

11

0.0

CO
0.0

90
80

70

30
40
5°

7-45

6.59

5-5 3

7-34
6.4V

5-44

6.99
6.18

5- '9

6-45
5-7°

4-79

5 7i

5.05

4- J S

4-70
4--;

3-55

3-72

3-29
2.76

2-55
2.26

1.89

1.29

1. .5
0.96

_____
0.0

0.0

o-o

Co

5°
40

60

70
.
So

4-.3°

2.94
I. +Q

4- -3

2.90

'•47

4.04
2 -77

1.40

3-72
2 -55
7 . 29

3 -3°

. 2.26

F.14

2.76
..39
0.95

*-*5

1.47
o-75

.

'•47

1.01

o.t;o

o-74

C..5I

0.26

0.0 <A>

0.0 20
0.0 1/ 10

Parallax in Right Alcenliou, x Sec. of Declination.

TJiis correction is + on the Eaft, aad — on the Weft fide of the Meridian.

N° HE TABLE of the EfTea of Parallax in North Polar D :ftance and Ri jht Af enfion

Tlie horizontal Parallax being = io". Trus correction fs always

An^lc of

the verti-

cal and

'lorarv.

Degrees of Altitude.

Ant;le ol

che vc-Tti

<.a. and

horarv.

O
10

20

o°

11

10.00

9-8.5

9.40

10°

//

9.70

9.25

2
a

II

9.4O

9 .6

8.83

3°
J

s'.66

8-53
8.14

40
J

M

7.66

7-54
7.20

50

11

6-43

6-33

6.04

11

5 00

4.92

4.70

7oa

11

342
3-37

3-*'

8o°

«•

'•73

1.70

1.63

90°

1
c.o 90
0.0 80 fc

0.0 1 70

30
40
5°

S.66

7.66

6.43

8.5;

7-54
6-33

8.14
7.20

6.04

7-5'

6.63

664
5-87

4.92

J-57
4-93

4-U

4-33

3-y3
3- 21

2.96

2.62

2.21

1.50

1-32

I.I 1

c.o

CO
0.0

to

5°
40

60

70
80

00

42

73

4.92

3-37
1.71

4.70

1.63

4-33
2.96

1.50

3-«3

2.62

1 -33

3.21

2.20

4.1 r

2.50

1.71

0.S7

1. 71

1. 17
0.59

0.86

0.59
0.30

CO
•CO
0.0

3°
SO
10 1

Parallax 1- Right Al ccniioi), x 6cc. ot J Jccluiation a

This correction is + on the Eaft, and — 011 the Well fide of the Meridian.

N« IV- TABLE of Natiiral Secant? .

Deg. Nat. Sec. Deg. 1 Nat. See. Deg. Nat. Sec. Deg. Nat. Sec. Deg. Nat. Sec. Deg.
1 Nat. Sec.

1

2

3

4

5

1002

1006

1014
1024
1038

id

J7

18

19
20

1040;

'°457
i°5 J

.S

10576
10642

3'

32

33

.54

3.?

»666
1.792

11924
12062
1 -208

46

47
48
49
5°

5«
52

.53

54
5.3

'4.396

14663

'4945
I5243
'5557

61
61

63

64
65

20627
21301
22027
22812

23662

76

77
/8

79
80

4'536

44454
48097
52408
57588

6

7
8

9
10

ico -5

10075
10098
J '-1-4

'^'54

2

1

22

*3

? 5

10711

10785
10864
10946
11034

,?6

37
38

39
40

12361

12521
I -690
11868

13054

15890
16243
16626
'7o'3

17434

66

67
68

69
7o

24586

25593
26695

27904
292.J8

8i

82

»3
84

«5

63925
7 '«53
82055
95668
"4737

1

1

12

'3

H
'5

10187
loaij

(0263
IO396

«3«3

26

2K

19

3°

1 1 126
1 1223
j 1 3 .

6

1 '4.34

"547

4'

42

43

44
45

1,3250

'34-tf

13673
13902
14142 (

5<S

57
58

59
60

17883
i8j6i

18871

19416
20000

7'

72

73

74
75

30716
3*3°"'

34 2 °3

36280

38637

86

»7
88

89
90

'453 5^

'9'o-5

286537
5729*7
fnriniti

.



EQUATORIAL.
M" V. TABLF. of the Correction of the Time (hewn by an Equatorial on account of Refraction, when the luftrument is

not previoufly adjulted to the true Meridian.

Allele

of tlie

Vtrtjcal

with ilie
Degrees of Altitude.

Horary

Citcjc.

f 1

10° *5° 20" *5° 30° if 40" 45° 5°° 60' 70° 8o°

Sec. 1 Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec.

5 ,n8i 24 1. 161.3 1 1 8.9 94.2 74-9 62.O 5'-7 43-7 36.8 »5«3 16.1 8.0

10 169. I20. 80.7 59-4 47.0 37-4 31.O 2j-9 21.9 1S.4 12.6 8.1 4- 3

*5 114I 8l. 54-3 40.0 31.8 25.2 20.9 17.4 14-7 12.4 «-5 5-4 2.7

20 86. 6l. 41.0 3°-4 24.1 19.

1

15.8 *!•- 11.

2

9.4 0.5 4-1 2.1

25 70. 50. 3.3-4 24.6 19.5 J5-5 12.8 10.7 9.1 7-i 5-2 3-3 '•7

.
3° 59'* 42. 28.2 20.6 16.+ 13.0 10.8 9.0 7.6 6.4 4.4 2.8 i-4

35
40

5 l -

46;

36.

33-

'•H-4

21.8

18.0

16.0
1 4-3 11.4 9.4

8.4

7.8 6.6 5-6 3-8 2-4 1.2

12.7 1 0.1 7.0 5-9 3-4 2.2 I.I

45 41. 3°- 19.9 14.6 1 1.8 9.2 7.6 6-3 ' 5-4 4-5 3- 1 2.0 1.0

5° 3«. 27. .8.3 13-4 10.7 8-5 7- 1 5-9 5.0 4.2 2.9 1.8 0.0

55 ,& 26. i/-i 12.6 10.

1

7-9 6.6 5-5 4.6 3-9 2-7 i-7 0.9

6c 34- 24. 16.2 11.

9

9-5 7-5 6-3 5- 2 4-4 3-7 2.5 1.6 0.8

65 r- 2 3- J5-5 1 1.4 9.1 7.2 6.0 4.9 4.2 3-5 2-4 !-5 o.S

. 7° 31- 22. 14.9 11.0 8.8 6.9 5-« 4.8 4.0 3-4 2-3 i-5 c-7

80 3°- 21. 14.2 10.5 8-3 6.6 5-5 4.6 3-9 3- 2 2.2 1.4 c-7

90 29. 21. 14.0 10.5 8.2 6.S 5-4 4-5 J.8 3- 2 2.2 1.4 0.7

N°

X Secant of Declination.

This Equation is — on the Eaft, and + on the Weft fide of the Meridian.

VI. TABLE (hewing the Correftion of the Meridian Line found by an Equatorial, ariGng from the Effect of
Refraction, in Minutes and Decimals.

Angle of

he Ver-

tical with

the Ho-
rary eli-

de.

5
10

IS
20

Degrees of Altitude.

25

3°

35
40

45
5°

55
60

65
70
80

90

84-5

41.7

27-3
20.1

15.8

12.7

10.2

S-7

7-3
6.1

5-i

4.2

10"

i

60.3

29.7

-9-5

14.4

11.

4

9.1

7-5
6.2

5-a

44
3-7

3-°

40.0

19.S

9.6

7.6

6.1

4.2

3^4
2.7

i-3

0.0

2-4

1.9

0.9

0.0

3-5

2.9

2.4

2.0

1.6

i-3

0.6

0.0

20"

2 9'. 8

14.8

9'7

7.2

5-6

4-5

3-7
3-«

25"

21.9

11.4

7-5

5-5

2.6

2.2

1.8

i-5

1.2

0.9
o-5

0.0

4-3

3-4
2.8

2.4

2.0

'•7

1.4

1.1

0.9

0.7

0.4

0.0

30° 3S°

18.3 -5-5

9.1 7-7

5-9 5-°

4.4 3-7

3-4 2.9

2.8 2-3

2-3 1.9

1.9 1.6

1.6 i-3

i-3 1.1

l.i 0.9

0.9 0.8

0.8 0.8

0.6 °-5

o-3 0.2

CO 0.0

40"

I

12.6

6.2

4.1

3-o

2.4

1.9

1.6

J -3

I.I

0.9

0.8

0.6

c.4

0.2

CO

45"

10.9

-5-4

3-5
2.6

2.0

1.6

'•3

1.1

0.9

o.8

0.7

°-5

0.4
o-3

0.2

CO

50° 6o°
|

7°
e

9.2
1

6-3
1

4.0

4-5 3-1 2.0

3-° 2.0 i-3

2.2 •5 1.0

i-7 1.2 0.8

1-4 0.9 0.6

1.1 0.8 °-5

0.9 0.6 °-4

0.8 °-5 0-3

0.6 0.4 o-3

o-5 0.4 0.2

0.4 0.3

0.2

0.2

°-3 0.2

°-3 0.2 0.1

0.1 0.1 0.1

0.0 0.0 0.0

8o°

1

2-3

I.I

c-7

°-5

0.4

°-3

C.2

C.2

O.l

O.I

C.I

O.I

O.O

O.O

Note.

X Secant of the Altitude.

If the obfemtion is on the -f
ea

n \ fide of the Meridian, then is thetrue Meridian fo many minutes to the { " „ >

of that found by the lftkrameat.



EQUATORIAL.
N* VI L TABLE of the Effect of Refraftion in Right Afcenfion in Time, when the Equatorial is adjufted to the

Meridian.

\n£lt» of

ilie ver-

tical willl

tlie lio-

r;irv (ii-

c!c.

Degrees of Altitude.

3
U 5° r I0a

J 5° 20° 2 5° 3°° 35° 4°° 45° 5°° (Jo 7°
J 80°

Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. See.

s 5-' 3-5 2 -5 1.8 1.2 0.9 0.7 0.6 °-5 0.4 °-3 °-3 0.2 O.I 0.

1

IO 1 0.1 6.9 5 l 3-7 ) i* r.8 i-4 i.t 0.9 c.8 0.7 0.5 0.4 O.j 0.1

>5 Ij.O 'O.J 7-6 5-4 3-6 2.7 2.1 i-7 14 1.2 1.0 0.8 0.6 0.4 0.2

20 19.9 '3-5 10.0
/ '

' 4.8 3-5 2.8 2.2 1.9 1.4 1.2

1.6

1.1 0.7 °-5 0.2

o-32 S 2 4-5 i<S.<5 12 -3 S.8 5-9 4-3 34 2.7 2.3 1.9 1-3 0.9 C.6

3° 29.0 1-9.7 14.6 to.-; 7.0 5-2 4-i 3-3 2.7 2-3 1.9 *-7 I.I 0.7 o-3

85 33-4 22.7 16.8 1 2.0 8.0 5-9 4-7 3-7 3-i 2.6 2.2 1.8 '•3 c.8 0.4

40

4.)

374 254 18.6 ] 3-5 9.0 6.7 r 2 4-2 34 2.9 24 2.1

2-3

'3 0.9 0.4

4..

3

28.0 ,0.7 14.9 9.9 7-3 5-7 4.6 3-9 3-2 2-7 ••5 1.0 o-5

5° 44-7 3°-3 1 ~*
• s 16.1 10.7 7-9 6.2 5- 3 4.1 3-5 2.9 2-5 i-7 1.1 °-5

55 47-7 3 24 24.0 17.2 "'5 *•!> 0.7 5-3 44 3-7 J- 1 2.7 1.8 1.1 °-5

no 5°-3 34-2 2 5-3 18.

t

12. 1 8.9 7.0

74

5-7 4-7 i-9

4.2

3-3 2.8 1.8 1.2

••3

0.6

65 54-8 35-9 26.5 19.0 12.S 9-3 5-9 4-9 3-5 2.9 2.0 0.6

70 54.6 .5 7-° ^7-5 19.7 i.9-i 9-7 7-7 6.1 y-» 4-3 3-S 3-° 2.1 '•3 0.6

80 57-6 .59-' 28.

9

20.7 13.8 10.

1

S.o 6-5 5-3 4-5 3-2 2.2 1.4 0.7

90 58.4 39-6 29-3 2 1.0 14.0 io-3 8.2 ^•5 54 4-5 3-S 3-2 2.2 1.4 °-7

X Secant of Declination.

This Correction is — on the Eaft, and 4- on the Weft fide of the Meridian.

N' VIII. TABLE of the Eff.-cl cf Refraftion in Declination when the Equatorial is a.
4 jufted to the Meridian.

\ns;le of

he ver-

ir;il uith

the ho-
Degrees of Altitude.

rary Cir-

cle.

1°
i

5' J ..0 10- i5
u 20° *? 3°

J
35

J 40- 45
J 5°" Oo" 70^ 8o J

'

'ic
/ 11 1 11 1 /1 1 i/ 1 11 1 11 1 ii 1 11 1 11 » // 1/ a 11

O 14 ;6 9 54 7 20 5 '5 3 3o 2 35 2 2 1 38 1 21 1 8 57 48 33 21 10
10 14 24 9 46 7 14 5 11 3 27 2 32 2 O 1 37 1 20 1 7 57 48 3i 21 10
20 J 3 39 9 16 6 52 4 5 6 3 17 2 26 1 55 1 3 2 1 16 1 4 53 +5 3' 20
2J 13 12 « 59 6 3« 4 45 3 i° 2 20 1 5° 1 29 1 14 1 2 5 2 44 30
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Explication and Ufe of the Tables.

The three firit tables are particularly calculated for the

ufe of a large equatorial inftrument, for the purpofc of

clearing obfervatioiis made with it from the effects of re-

fraction and parallax, when neither Dollonu'i refraction ap-

paratus is ufed, nor the micrometer c?rclc of Ramfdcn's for

adjulling the wire ufed in taking altitudes; but the four

]a<t are adapted more peculiarly for portable infl.rumei.ts.

They are copied from tir George Shuckburgh's account in

the Philofophical Tranfaclions, and, being adapted for all

latitudes, are a fuitable appendage to the descriptions we
have given of the different inftruments.

Table I. gives the correction of the refraction in north

polar diilance, by entering it with the altitude at the tip,

and the angle of the horary and vertical circles on the loft

hand tide ; and in the common point of mceth.g is found a

quantity in feconds and decimal parts, that is in all cafes to

be added to the apparent polar diilance to give the true ; but

if it be entered with the angle of t lie horary and vertical

circle in the right hand column, it will give the re-

fraction in right afcenfion, by multiplying the quantity

here found by the fecant of the declination to be found hi

Tab. IV., which is a readier operation than dividing by the

cofine, and amounts to the fame thing.

Table II. gives the effect of the fun's parallax in right

afcenfion and north polar diilance, and is to be entered with

the fame arguments as Tab. I. ; and the parallax in right

afcenfion is to be multiplied by the fecant of the declination

as before ; the fun's horizontal parallax being alTumed =
8."6.

Table III. is a fimilar table, only calculated to an ho-

rizontal parallax of to" ; fo that whatever be the parallax

of the fun or planets, this correction may readily be found,

almoll by infpection, viz. by multiplying the tabular num-

ber by the exact quantity of paiallax of the body obkrved,

and cutting off the decimal quantity.

Table IV. contains the natural iecants to each degree,

extracted from Sherwin's tables, to be ready for the ope

rations required above.

TaSle V. gives the correction of the time; -viz. of the

fun or liar's diilance from the meridian, as afcertained by a

portable inrtrument not previoufly adjufted to the meridian ;

this -quantity alfo is to be multiplied by the fecant of the

declination.

Table VI. gives the correction of the meridian line in

mh.utes and decimals, which may be near enough for port-

able inltruments ; but the quantity here found mull be mul-

tiplied by the fecant of the altitude.

Table VII. (like Table I.) is adapted to feconds of lime,

and gives the refraction in right afcenfion in terms fuited to

fuch inftruments as have the equatorial circle divided into

hours and minutes.

Table VIII., in like manner, gives the refraction in

declination. The arguments are the fame in all the tables.

Thefe tables were conllructed by fir G. S. in the year 1 774,

for his own ufe, and were founded on the principles explained

by the Hon. S. M'Ker.zie in jig. 4. of PlaleXlll., where

IF is a portion of a vertical circle = the refraction in al.

titude ; C F a parallel to the equator ; I C a portion of an

horary circle := the refraction in declination, found by

Tab. I and Tab. VIII., the angle C I F, the angle of the

horary and vertical circle ; C F the refraction in right af-

cenfion, found by Tab. I. and Tab. VII.; D I (a parallel to

the horizon) the correction of the meridian, found by

Tab. VI. ; and D F the correction of*- the time, found by

Tab. V ; and as I F will hardly ever be found to exceed 3c',

thefe triangles have been eonfidered all as plane ; making due

allowance, in the proportion of the fine to the radius, for

the dilt.uices of the ares D I, F C, and D F, from their

respective poles, which has been noticed at the foot of eacli

table. The refraction in altitude was taken from Mayer'*
Tables, 1770, London ; which ia calculated for a denfity

of the air expreffed by 29.6 inches of the barometer, and

30 of Fahrenheit's thermometer.

Equatorial Micrometer, is an apparatus applied to

a telefcope, that has an equatorial motion, for the pur-

pofc of meafuring fmall differences of right afcenfion and
decimation of any two heavenly bodies, that pafs either

fucceffively, or at the fame time nearly, through the field

of view, lo as to be both vilible at the fame elevation of
the telefcope. This method requires no graduated circles

with verniers or compound microfcopes, and yet is capable

of great accuracy within certain limits of difference between
the relative iimatioi.s of the bodies to be compared together;

and if the right afcenfion and declination of one of the two
obferved bodies be previoufly known with fufficier.t accura-

cy, the place of the other can be determined therefrom by
the obferved differences. The comrron wire micrometer

has been long in ufe as an appendage to the eye-piece of a
telefcope, and was ufed by Dr. Bradley in making agro-

nomical observations, his manner of doing which was com-
municated to the Royal Society in the year 1772 (vol.lxii.)

bv Dr. Mafkelyne ; but as the telefcopes then in ufe were

from ten to fifteen feet long, for want of the achromatic

object -glaffes, an equatorial motion was given, not from one

centre, but by means of fupporters at each end of the

wooden tubes, fo contrived as to be manageable both in

altitude ar.d azimuth ; which apparatus i« it ill preserved ; t

the Royal Cbfervalorv. The wires of the rr.icrorr.i Ur
have been adapted differently by different makers, feme
making only one moveable, and fome more ; but they all

agreed ia placing them in the focus of the eye piece of the

telefcope. It is not, however, our intention to enter into

a detail in this ph.ee of all the different couftructior.s of the

micrometer, as applied to various purpofes, but to confine

ourfelvts to a notice of thofe that have been more particu-

larly applied to telefcopes having an equatorial motion.

For the other couftructior.s, we refer to the article Micro*
meter.

Soon after the difcovery of the properties of the achro-

matic ohject-glafs of a telefcope had reduced the length

of the agronomical teLfcope to a portable fixe, without

diminifbing either its power or fize 01 its field of view, not

only were equatorial inftruments contrived of paribus con-

llructions, as we have already defcribed, but equatorial

Hands for fimple telefcopes were invented, and cor.tinue to

be in ufe with the bell telefcopes to the prefent day. To
thefe telefcopes the micrometers are a very neceffary and
ufeful appendage, inafmuch as they rer.der it capable of
being applied with advantage in afcertaining the right af-

cenfion and declination of a comet, planet, or other body
out of the meridian, when they happen to be near enough
to a known body to admit of being taken into the fame
field of view without altering the elevation. Though the

wire micrometer was firil invented, as applied to the focus

of the eye-piece, and continues to be ufed in many inftru-

ments, yet fince the invention of the achromatic object-glafs,

Dollond's cbject-glafs micrometer has by feme aftronomers

been preferred, or at lead deemed equally ufeful, particu-

larly when the crofs wires are alfo ufed in conjunction, as

defcribed by Dr. Malkelyne in his paper on this fubject read

to the Royal Society of London on Dec. 12, 1771, which
was the year after Smeaton finiihed his wire micrometer,

that had been begun about forty years before. If we give

an
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an account of tlicfc two kinds of micrometers in fticccffion,

the reader will percejve the varieties that may arifc from

them by flight deviations of construction. We will begin

with Smeaton's, as beingcf prior origin.

We are not aware that Mr. Smeaton has left behind Mm
any perfpective drawing of his equatorial micrometer,

though we have heard that there is an undefcribed (ketch of

eftl'e among his papers, at prefent in the poffeffiou of Mr.

Lloyd ; but there is a Section of one accompanying his

paper read to the Royal Society of London on June 7,

1787, which is Sufficient for explaining the principle of

its applical ion. Fig. 3. of Plate X I J I . of AjlronomUal Infiru-

ments, is the faid Section, as viewed from the eye-end of the

telefcope. " This micrometer," fays the author, «< is fur-

uillied with five horary wires, denominated in their order,

a, A, B, C, D, (B being the middle horary wire,) and

the two declination wires are denominated A, B, each

moveable by a feparate and independent micrometer-fcrew,

from the outlide of the field to the centre, and a little be-

yond it ; fo that each wire can be moved into the place of

the other, when at or near the centre." The field of view

was only i° 17', and the magnifying power as low as 20,

with an eve glafs of 1 1 inch focus, and a double object -glafs

1 of 34' focal length ; notwithftanding the author calculates

that a difference of only 2 |" may be read by fuch apparatus,

which he concluded was near enough for any inllrument to

read out of the meridian. In the construction of the Hand

every thing was done to enfure liability of pofition at any-

given elevation, and the fruftura cf an hexagonal ftonc was

tifed as a pedeital, detached from the floor of the obferva-

tory. With an apparatus fo fteady, it was not neceffary to

confine the obfervations to two bodies, to be compared,

whofe difference of right afcenfion was only a few minutes,

but even hours could be admitted of for the interval of the

fucceffive tranfits, provided the difference of the declina-

tions did r.ot exceed the interval between the two adjustable

crofs wires. The difference of the right afcenfions was

eafilv afcertained by a regulator or chronometer, meaSuring

the interval between the tranfits, and the diitance between

the bodies as meafured by the interval between the crofs

wires, gave the difference of the declinations. The
firlt trial of the lleadinefs and accuracy of this apparatus

was made with Saturn and y Capricorni, from which it was

found that the ftar had the fame right afcenfion and decli-

nation, determined on two feparate evenings, at the distance

of 48 hours, though the instrument had not been touched

during the interval. But the principal obfervations noticed

in the memoir, are thofe relating to the elongation of Mer-
cury, as taken from Sep. 23, to Oct. 13, 1786, the refult

of which was, that at 5* 22'° 35' mean time on Sep. 23,

A.M. Mercury's right afcenfion, deduced from a comparison

with a Orionis, was 163 59' 21", and his decimation north

7° 44' 25". For the particulars of the calculations and the

tables of the obfervations, fee the Phil. Tranf. of 1787.

Alfo for the manner in which a fimple telefcope may be

made to move in an equatorial direction, fee our article

Equatorial Staqd of a telefcope.

The object-glaSs micrometer of Dollond, of his mod
improved construction, is repreSented bv jig. 4. of Plate

XII. agreeably to a drawing given in Mr. Dollond's

pamphlet that accompanies his equatorial inftrument.

By the improvement, fays the author, this (nicrometi r has

received, it is rendered capable of being applied to trle-

fcopce of fmall aperture ; the focal length of the objedt-

glafs being considerably increafed, the fcale by which the

angles are meafured ia much enlarged. By this increafp

in the focal length of the ©bjccVglaf. of the micrometer.

the perfection of the telefcope is left injured; but the
greateft advantage that is derived from the improvement,
is the length of the ferments, which admit of the whole
aperture of the telefcope, even in meafuring the largelt

diameters of the fun or moon, and the object retains the
I time brightnefs in meafuring the largeft angles as in mea-
furing the fmalleft.

Notwithftanding thefe Cevera] advantages, the irflru-

Bient is greatly reduced in Size, as will appear by infpeft-
ing the figure reprefenting the micrometer on the end of
the telefcope ; the defcription of which is as follows :—

a and I are two long fegmeuts of an achromatic objeft-
glafs, divided into feparate pieces by a diametrical line,

and fitted into feparate frames, fo that by Aiding one or
both the Segments, they may be made to form in effect:

cither one objeft-glafs or two, it being the property of
half a well ground glafs to give as diitinft an image as
the whole would do; the fegment a is,moved by tinning
the milled head c, and the fegment b is moved by turning
the handle J. When an obfervation is to be made, it is

generally known what number of minutes the angle will
contain nearly ; fupprofe, for example, the diameter of the
fun were to be meafured, which is known to be about 32';
move the fegment a till the index c comes to 32 on the
fcale /]/', then looking through the telefcope, move the feg-
ment b, by turning the handle a till the circumferences of
the two images, formed refpectively by the two fegmeuts,
are brought to touch one another externally, and the quan-
tity that the fegments have moved will be meafured by the
icale g g, and vernier h, by which an inch is divided into
five hundred parts : the greateft cxa&neSs is required in

this fcale, as the angle is absolutely to, be determined by
the meafure taken with it ; the fcale ff bung only of ufe
to fet the fegment a, So that in meafuring the angle by
moving the fegment b, they may be both moved nearly the
fame quantity.

The handle i is to turn the micrometer round, to bring
the line dividing the two fegments of the object-ghus into
the plane paffing through the two objects, whofe diftar.ee

is to be meaSured. It is neceSfary, in making obfervations
with the micrometer, that the telefcope, when the mi-
crometer is on, be adjufted to the mcji ptrfeU vifion of the
object to be obferved, as a fmall error in" this refpeft may
occafion a considerable difference in the obfervation. To
find if there is any error in the adjustment of the micro-
meter fcale gg, turn the handle d, (o as to make the two
images perfectly unite, and the number Shewn by the Scale

and vernier will be the error of adjuftment, if there is

any ; this error may either be allowed for in the obferva-
tions, or be corrected by the vernier fcrews at/. The
object proper to be uSed for adjulting the focus of the
telefcope with the micrometer on, may be any of the ce-
leftial bodies, or Some diitant well defined land objedt ; but
for adjusting the micrometer Scale, the object may be nearer,

fuck U a punted paper at two or three hundred feet dis-

tance, provided the focus be firSt well adjufted to this ob-
ject. A table is ufually given with the micrometer, which
(hews the number of minutes and Seconds aufwering to
the diviftona on the Scale. When the micrometer is on
the end of the tube of the telefcope, it is neceffary that
the Screw at the centre of motion be tight, otherwifc,
which is belter, that there be a counterpoife at the eye-end
to preferve the equilibrium in any elevation. Alfo, a« the
ubject-glais of the micrometer is concave, the common fo-

cus of tlw; object-glafs of the telefcope end of it is length-
ened, which circUmilance requires the tube oi the eyc-gljfs

3 H 2 to
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to he longer than when the telefcopc is ufed without the

mic rometer.

The properties peculiarly aferibable to the two kinds of

micrometers we have defcribed are, that the one at the fo-

cus of the eye-glafs is adapted for nieafuring the differences

of right afeenfious and declinations of two bodies, one of

which has its plane known ; but the OJie placed at the ob-

ject end of the telefcope is calculated, by means of its gra-

duated feale, to meafure abfolute fmall dillances ; and the

accuracy of its fcale may be brought to the teft by a com.
pari foil with a known interval between two liars or other

diftant bodies. Dr. Malkelyne, in the paper we have

already noticed, has however (hewn how, by the addition

uf two crofs-v/ires in the focus, the differences of right

iifions and declinations may alio be rneafmed by Dol-
1 tnd'a micrometer, thus : " Suppofe it be required to mca-
! 1. the difference of right afcenfion and declination of two
ftars, whofe difference of declination does not excred the

extent of the fcale of the micrometer, and the diftance of

the meridians palling through the ftars does not exceed the

femi-diameter of the field of view, turn the wires about ti'l

the weftcrn ftar runs exaftly along the crofs-wire by the

diurnal motion ; then feparate the two fegments of the

divided ob'ject-ghfs to a convenient dillance, and turn the

micrometer about, by means of its proper handle, till the

two images of the fame ftar, formed by the two fegments

of the objeft-glafs, pafs the horary or vertical wire at the

fame inftant. Laflly, partly by the feet-fcrews of the

ftand, and partly by the handle that feparates the fegment,

caufe the fouthermoft image of the northermoft ftar, and

the northermoft image of the fouthermoft ftar to appear

both upon and run along the crols or horizontal wire : the

numbers ftanding upon the fcale of the micrometer will

then fhew the difference of declination of the faid ftars
;

and if the times be noted when they pafs fncceffively the

horary or vertical wire, the difference of the two times

will give the difference of their right afcenfions alfo." (See

Phil. Tranf. vol. lxi. article xlix.) It was one of Dol-
lond's object -glafs micrometers, attached to an 18 inch

reflecting telefcope by Short, and another attached to a

two feet reflector, that lieutenant (afterwards captain) J.

Cook, of the Endeavour, and Mr. Charles Green, for-

merly affiftant at the Royal Obfervatory, ufed in ohferv-

ing the tranfit sf Venus over the fun's difc on June 3,

1769, in King George's ifland, or Otaheite, in the South
fea, as recorded in the fame volume of the Pbilofophical

Tranfailions.

For an account of the hiftory of the micrometer, and

its various conftruciions by different artifts and ingenious

men, fee the article Micrometer.
Equatorial Senior, an inftrument fometimes ufed in

Practical AJlronomy. This inftrument was invented by Mr.
George Graham, F. R. S. for meafuring greater diffeiences

of right afcenfion and declination of a heavenly body, as com-
pared with another body, than the equatorial micrometer

alone will eive, and mav be made of any convenient diroen-

fions. One of thefe inftruments made by Mr. Graham, is

yet preferved at the Royal Obfervatory aft Greenwich,

and is occafionally employed to determine the right afcen-

fions and declinations of a comet or other body out of the

meridian, for doing which it is ftill found to be Serviceable.

Doftor Robert Smith has defcribed the principle a »d con-

struction of Graham's fector, in the year 1738, and Mr. B.

Martin copied the account verbatim in his magazine, from

one or other of which authors the different dicV.onaries

have their defcription tranferibed.

Graham s Equatorial SeSor.— In juftice to the contriver

6

of the equatorial SecW, we propofc to dcScribe it agreeably

to its original continuation ; but as we have caulcd the dif-

ferent parts of the drawings, as given by Dr. Smith, to

be thrown into one perspective iujlrumeiit, it becomes ne-

cefTary to vary the detail accordingly. Fig. 1 . of Plate

XIII. (of sljlron. In/lr.) is a perfpective vi.w of the prin-

cipal parts of the Sector lying in its inclined ftand or bed,

which we have fuppofed to be firmly fixed to a Hoping pe-

dellal, exactly parallel to the earth's axis. This inclined

bed, A B, is a ilrong brazen plate or bar, turned up at the

ends in a perpendicular direction at C and D ; the lower

end C has a fcrew, entering it from below, lining ev.<j

to bear the inferior end of the Sector's axis E F Gj
conical hole made in the end of the latter at E, netting

on the conical point of the former ; the upper end D
has a flit in it, into which the axis is demitted at the

cylindrical part F, below the circular plate H attached

to the axis. The whole length of the axis is 18 inc

of which the fquare part E F is 12. On the poflcrior

part of the bent end 1) of the inclined fupporting plate

A B, is a clamp I, turning on two pivots, fo that it

may be elevated or depreifed without turning round in an

equatorial direction ; this clamp fixes the circular plate H,
in any given place ou its edge from turning round, but
adapts itfclf to the plate, fo as to prefs equally on both fur-

faces, by means of its vertical motion on pivots ; conse-

quently the axis E F G, to which the plate H is attached,

may have a motion like the polar axis of the earth when
wanted, and may be firmly fixed by the clamp acting on its

plate in any given Situation. At the Uiperior end G of the

axis is fixed another circular brazen plate K L on «ue of the

flat fides of the fquared axis, and having a motion round a

pin with fcrews and a tightening collar ; on this plate a
crofs of brafs is fcrewed fail, compofed of four bars at

right angles to each other, two of which bars conftitute

an inverted cock, on the bent parts of this the long

radial bar M N is fixed, which is made ilrong by an edge-
bar on its under fide. Whenever, therefore, the circular plate

K L moves round its central pin at G, the radial bar,

carried by it, partakes of its motion, and vice perfd ; this

plate has alfo a clamp O, fimilar to the clamp I in e

relpeft, by which it may be made fteady in any given

fituation. The length of the radial bar is i\ feet, and its

breadth at M and N 1 \ and 2 inches refpeetively : at N is a

fmall arch of a circle, 6 inches long and \\ broad, gradu-

ated into io°, and Subdivided into quarters, that read and
are figured both ways. Upon this radial bar is mounted
a telefcope P, of zh feet in length, moveable on the point

M, as an axis of motion, near the objecl-end, and haying a

vernier near the eye-end with 1 6 quarters of a degree

divided into fifteen equal parts, fo as to read off exact

minutes. This vernier is moved by the nut of an endlefs

fcrew Q, that is adapted as an apparatus for fail or flow

motion, in the ufual way. The diameters of the two cir-

cular plates are each 5 inches, and the plates are flrong

enough to hold the telefcope in any given polilioa that au

obferved body may require.

The polar axis E F G of this inftrument mult be placed

truly in the meridian and parallel to the earth's axis, which
may be done by bringing the telefcope parallel to the axis

itfelf, and, after fixing it, by following a circumpo'ar ftar

therewith, and noting the apparent path as it refpects the

interfecrion of the crofs-wires of the telelcope : he

ation above or below the crols-wire will point out the error

of elevation of the axis, and the difference in the times of

the ilar's pafiage through the two femicircles, eail and weft

respectively, wili difcover the deviation fiorn the meridian

line j
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line; then half thcfe errors may be corrected by the fcrews

that lix the inclined bar A B to the pedeftal, and the other

half by altering the polition of" the telefcope, till, after

feveral fucceflive trials, the ftar will accompany the iutcr-

fection of the wires through its entire circle. It is nccef-

fary, however, that the polar axis be placed, by means of

a fmall quadrant or other inch contrivance, very nearly in

its proper degree of elevation, as well as nearly in the meri-

dian on the pedeftal previoully to the adjuftment by a cir-

CUmpolar liar. It is alfo necelTary that the line or collima-

tion of the telefcope be parallel to the plane of the fcftor,

as well as the latter at right angles to the circular plate H,
which represents the equator ; the former may have its truth

examined by a diitant plumb-line fufpended in a vertical

pofition ; for if the interaction of the crols-wires of the

telefcope will pafs along this line, when the plane of the

feftor is vertical, and when the telefcope derives its motion

from the fcrew of the vernier alone, it may be concluded

that the line of collimation is parallel to the plane of the

feftor ; but the plane of the fector itfelfmr.il be previoully

fet right, as it regards the equatorial plate H, by the fcrews

that fix it to the inverted cock of the crofs, attached to the

circular plate K L. From a conlideration of this inftru-

ment, as we have defcribed it, it is obvious, that, provided

the telefcope, thus having a polar motion and bearing a

graduated fector, be made perfectly fleady, and placed in

the true direction of an hour circle in the heavens, the dif-

ference of declination of any two bodies in the celeltial

regions, that does not exceed the extent of the fector's

limb, may be meafured to the accuracy of a minute of

fpace, and that whether the two bodies pafs the telefcope

together or fucceffively, provided the elevation of the

telefcope docs not varyr in the mean time ; and alfo the dif-

ference of right afcenfion of any two bodies, limilarly

fituated, may be had by noting the difference of iiderial

time, (by a regulator,) of their pafTages over the horary

wire ;
provided the fituation of the fector itfelf does not

alter while the telefcope is raifed ordeprefled ;" but much of

the accuraryof the refultswill depend on the fteadinefs of the

parts that are clamped. Were the equatorial fector to be

constructed at this time, the reading by a microfcopic micro-

meter would greatly enlarge the powers of this inurnment.

" But however well adapted this inftrument may be to

the purpofes for which it was intended," fays profenbr

Vince (Treatife on Pradt. Allien, p. 141, and fee. 7.)
" vet it will not conveniently admit of a large telefcope ;

Dr. Mafkelyne, therefore, thought of a confirmation which

would admit of one of a larger fize, and which has, be-

fides, feveral other advantages in refpeft to the adjult-

ments, as will be evident when we come to defcribc them.

The inftrument was made by Mr. SilTon, the conltruction

of which we will firft defcribe, and then proceed to its ad-

juftment-;."

Equatorial
'
feSor ly Mr. Jonathan S'iffaii.—A B, mfig. 1.

of Plate XVII. (of SlJIron. InJI.) is a polar axis, H I a

circle fixed upon, and at a fmall diltance from it, on the

centre of which is ar. axis, about which the telefcope G D
turns, carrying the indices a, b, each having a vernier which

fubdivides to minutes, and the circle is graduated to mew
north polar dillances ; this, which is called the crofs axis,

goes through A li into a fixed cafe E on the other fide,

and is moveable by a fcrew g>in order to fix it perpendicular

to the polar axis : L M i^ an arc of 22 ' fixed upon A B,

and concentric with H I; vw is a vernier whole arm K
may be fcrewed to the axis on which the telefcope tun ,

and confequently in that cafe will turn with it, but if the

fcrews be releafed, the telefcope will turn without it.

N O 1' Q is a brafs frame, the two ends o f" which, O N,
PQ, confilt of two pieces, one of which ' 1 ver the arc

L M, and the other under, fo that by men. .. of two fcrews

at v and x to prefs them together, the frame may be fixed

to the arc, in which cafe the fcrew c 1!, paffing through a

llttt at s on the arm K, will move the vernier -v iv ; V is a

brafs circle graduated on the edge, and moveable with the

fcrew c d, againlt which is fixed a piece of brafs r as an in-

dex ; AV is a piece of brafs fixed on an immoveable piece of

wood, on which is another piece not feen to receive the end

of the axis B, and in which it turns, and this piece is move-

able ealt or weft by a fcrew of adjuftment ; the end turns in

a brafs focket e f, moveable by a fcrew T in order to alter

the inclination of the axis A B, and thence adjult it to the

latitude ; R S is an equatorial circle fixed perpendicular to

A B, having a vernier m n; this circle is divided into 24
hours, and each hour into minutes, and the vernier fubdi-

vides into feconds.

The adjuftments are three ; firft, to fet A B parallel

to the earth's axis ; fecondly, to adjult the line of colli-

mation parallel to the circle H I ; thirdly, to adjult the

crofs axis perpendicular to the polar axis. The firft adjuft-

ment coniifts of two parts, to fet the axis at the proper

angle, and to place it in the plane of the meridian. Now
to adjult the axis to an angle equal to the latitude of the

place, the inftrument is fnppofed to be at firft fixed as

nearly as poffible to the true angle, and then the error is

to be corrected by adjuftment ; to do which, turn about the

polar axis until the circle H I becomes perpendicular to the

horizon, and direct the horizontal wire of the telelcope to

the pole ftar, or any other whofe polar diftauce is known,
when it comes above or below the pole; then turn the

axis half round (which is (hewn on the equatorial circle) ;

in which cafe the circle becomes perpendicular to the ho-

rizon again ; then if the axis be at the proper angle, it is

manifeft that the telefcope is now directed to a point as

much below or above the pole as it was above or below be-

fore, that is, to the polar diftance of the ftar increafed

or diminilhed by the refraction of the ftar at the firlt obfer-

vation ; hence, if we turn the telefcope till the ftar be

again obferved at the fame wire, the indices a, b, will have

moved over twice the refraction, fuppofing the ftar to

be fo near to the pole, that the refraction may be confi-

dered the fame both above and below ; for if the ftar be firft

obfcived above, its apparent place is above the true, and

therefore if the telefcope and ftar revolve about the axis

till they come below, the telefcope is now directed to a

point below the true place by the refraction, and as the ap-

parent place is now above the true place by refraction, the

telefcope is directed to a point diitant from the apparent,

place of the ftar bv twice the refraction ; but if it do not

move over twice that diltance, then half the difference is the

error of the angle of the elevation of the axis ; mote the

telefcope therefore through twice the diltance which the

indices a or I will (hew, then turn the telelcope, and bring

it half way to the ftar, and by the fcrew T bring the ftar

to the wire, and the axis is adjulb-d to an angle equal to-

the latitude of the place ; iii the fame manner we deter-

mine whether the axis be in the plane of the meridian, by
obferving 'he liar in the equator, either in the ealt or vn il,

and then turning the axie half round, if tile axis be rightly

adjulled to the meridian, the telefcope mult be moved
l8o° in order to bring the liar to the lame wire ; he ice if

tie- telefcope do defcribe 180' the axis i:i right ; it

half the <! Iterance is the in.., ; nunc, therefore, the tclo-

fcope through 180, and then by turning it bring it half

way to the ftar, and by the knew at tup out of li
'

.:

bring
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bring it the other half, and 1 lie polar axis is truly adjufted.

ciecondly, to adjufl the line of collimation parallel to the

circle II I. Obfervc a liar in the equator, and note the

time of its tranlit over the middle wire of the telefcopc by

a clock, adjuft it to iiderial time, and note alfo the time

(hewn by the vernier m n on the hour circle R S ; turn

the polar axis half way round according to the order of the

figures on the honr circle R S, and the vernier fhews a

difference of 12 hours; now as the 1ms of collimation is

firft directed to the equator, it muil be perpendicular to

the polar axis, and therefore by turning tiie polar axis

about, it mud continue to be directed to the equator,

whether or not it be parallel to the plane of the circle

H I j and if this could be done, and the telefcope turned

about, and the obfervation repeated without lofs of time,

the ftar would appear on the fame wire, provided the line

of collimation were parallel to the plane ot the circle H I,

for then the line of collimation in the fecond obfervation

being parallel to what it was in the firft, it mult be di-

rected to the fame point in the heavens, the telefcope being

turned half round ; but as this operation will take up

fome time, the polar axis mull be turned a little more than

half round in order to bring the ilar to the fame wire, and

the vernier would point out the fame difference ot times as

the clock fhews in the interval of the obfervations ; but if

thefe differences of times (hewn by the clock and the uour

circle be not equal, the line of collimation is not parallel to

the plane of the circle, and half that inequality of times is

the error, which mull be corrected by the adjuftment for that

purpofe. Thirdly, to adjufl the crofs axis perpendicular to

the polar axis, or to t he line of collimation. By the lad adjull-

Bient, the line of collimation was made to move in a plane
;

therefore, if that plane be adjufted to the polar axis, the

line of collimation will defcribe a fecondary to the equator.

On this fuppofition, if we take a Ilar of any declination,

and note the time of its tranfit over the middle wire by the

clock, and alfo the hour on the hour circle ; then turn the

polar axis half round, and obferve again as in the lall pofition,

and the differences of the times of the two obfervations (hewn

by the clock, and on the hour circle dimiuifhed by 1 2, muil be

equal ; but if the line of collimation do not defcribe a fe-

condary, the differences will not be equal. To correct,

therefore, this error, let E Q, fig. 2. Plate XVII. be the

equator, E P Q a great circle paffing through the pole P,

EFQ the great circle defcribed by the line of collimation,

3ud let the telefcope be direfted to a ltar zt b, and let d by

be a portion of its parallel, take a d — ab, and draw the

fecondaries Pirn, P b c. Now it is manifeil, that if we

turn the polar axis half round, the plane E F Q will then

lie as much on the contrary fide of E P Q ; and, therefore,

when the telefcope is directed to the liar's parallel, it will

cut it at d, and half m C, or E c, is the error of right afcen-

fion. Note the time on the hour circle, and continue to

turn (in the prefent inflance) the polar axis until the ftar,

now at x, on account of its motion, be again brought to the

middle wire, and note again the time on the hour circle,

and we have the difference m r fhewn by the hour circle,

from which fubtraft the time c r, (hewn by the clock be-

tween the obfervations, and we have m C, the half of which

is Ec. Now the flar being on the middle wire, move the

polar axis fo as to caufe the hour circle to move through an

arc rt equal to E c , and by the fcrew q,fig. I , alter the pofi-

tion of the crofs axis, and confequentlv of the plane EFQ
till the ftar appears again on the fame wire, moving, if ne-

ceffary, the telefcope on the circle H I to bring the flar into

the field ; and then as y x = a b, the line of collimation

would have been corrected fo as to make it pafs through P,

and the adjuftment would have been truly made, provided

the ftar had not moved in the time of this lall operation.

Correct again, therefore, and you will get the line of coilima-

tion to defcribe a fecondary to the equator, when the tele-

fcope is moved on the circle H I. Thus the iuftrument ii

adjufted for ufe.

Tojintl any objeS in the heavens, luhofe right afcenfinn and
declination arc knoirn.—Find its diftanee, at the time requir-

ed, from the meridian in t! e ufual way, and reduce it to

flderial time, and turn abo: t t le polar axis, that way the

object lies from the meridi. n, until the hour circle points

out that diftanee of the tele co >e from it ; then turn the te-

lefcope till the indices a, b, fliew the polar diltancc, and the

object will be in the field of view. By this means we din et

the telefcope to a comet, or any other body whofe piace is

known, which is invilible to the naked eye.

Tofind the true place of a body, ami trace out its path in

the heavem.—Screw the index K to the crofs axis of the

telefcope; bring the body upon the wire parallel to the

equatoi, and take the timevf its tranlit over the middle wire

perpendicular to it, and note the degrees on the arc L M,
pointed out by the vernier v «• ; then if there be any

known fixed ftar near its parallel, move the telefcope on

the circle H I (the polar axis remaining fixed) to the liar's

parall.-l, wait till the ltar enters the field of view, and make
it run along the fame wire as the body did, and take the

time of its tranlit at the middle wire, and the difference of

thefe times will give the difference of their right afcenlions,

and the difference of the arcs on L M, pointed out by the

vernier v -u.' at the times of the tranfits, gives the difference

of their declinations ; hence the right alcenfion and decli-

nation of the body is known. Continue thefe obfeivat'ons

as long as the body is viable, and you will get its path in

the heavens. The utility and convenience ot this m. thud

is, that we can at any time determine the place of a body
without waiting for its coming to the meridian ; where, be-

tides the inconvenience of waiting, an obfervation might be

hindered by the badnefs of the weather, or the body might

come to the meridian in the day-time, when it could not be

feen.

An inftrument, fomewhat fimilarin conftruftion, but with

confiderable improvements, was begun by Mr. Bird in the

lad vear of his life, or the year preceding, for the obferva-

tory at Oxford, and was iinifhed bv Mr. Troughton (the

fenior) about the year 1773, by order of Mr. Bird's execu-

tors. We regret that we have not had the means, in due

time, of obtaining a perfpeftive drawing of this inllrumeut,

that we might have gratified our readers with a defcriptiou

ofit.

Equatorial Stand of a telelcope is a contrivance for

making a common telefcope follow a celeftial body in its

apparent path along, or parallel to, the equator ; and anfwers

the purpofe of a polar axis of motion, while it adds hut

little to the expence of a fimple (land for horizontal and
vertical motions only. Thse thing required to be done to

a common ftand, was to give the horizontal motion an equa-

torial direction, and then the vertical motion, of itfelf, be-

comes a motion in declination, or in an horary circle, as

well out of, as in the meridian. Various methods have been

devifed of effecting this purpofe in the fimpleft way ; but

the contrivance inve-nted by Mr. Smeaton, ufually called

Smeaton's Block, and which has all the advantages of cheap-

nefs, liability and timplieity, has been preferred to all

others, and in our opinion merits a place, in our collection

of aftronomical inftruments.

Fig. 5. of Pl.ite XIII. of AJlron. Injl. is a reprefentation

of an equatorial ftand of Smeaton's conftruftion, in which
the
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the three legs are of mahogany, well braced together, and

fhortencd at the lower extremities for the purpofe of bring-

ing them vvithui the plate. The part a I, at the top of the

legs, in the fhape of a blunt wedgej is of mahogany, and is

fait to the legs ; the other fimilar part c d, above it, is alfo

mahogany, and Hoped exactly like the part a b ; the two
parts taken together a c called the bloch, the lower half of

which is fixed, and the upper moveable on a ilrong cylindri-

cal piece of brafs fixed to the piece c d, at right angles to

the line of fectian, or plane of contact, and paffing through

the piece a I fo as to be fixed, when necefTary, by a finger

fcrew below the block, and within the junction of the three

legs. The plane of contact of the two halves of the block

is fo floped as to make an angle exactly equal to one half

c\f the co-latitude of the place of obfervation, with a hori-

zontal line, in which the under-face of the block is fup-

pofed to be by its pofition ; but as the upper half of the

block is exactly fimilar to the under one, its face, when in

the prefent equatorial pofition, makes an angle with the ho-

rizon equal to the whole co-latitude of the place ; i. e. when
in the meridian, is coincident with the plane of the equator.

When the part c d is turned hall round, fo that the point

d may coincide with the point a, and the point c with the

point b, the dopes of the two halves of the block are

then reverfed, and the face of c d becomes horizontal :

hence it appears that a motion of the half block c d round

its axis of motion, will carry any telefcope^, or other body,

-placed on it parallel to its face, in the direction of the equa-

tor, provided it be placed in the meridian of the place when
it has the greatetl elevation. Accordingly an axis of motion

of a fmall graduated equatorial circle e is attached perpen-

dicularly to the face of the half block c d, round which the

faid circle is moveable ; and Over this circle is mounted a

graduated lemicircle of declination f, or of altitudes, when
the block is in its horizontal pofition, to which the tele-

fcope is made faft. The circle e is divided into half de-

grees, or two minutes of time, and is fubdivided by a vernier

into y'jth of this quantity, that if, into minutes of fpace, and
four feconds of time ; the declination-femicircle is alfo fub-

divided into minutes of fpace by a vernier; and by enlarg-

ing the radii the fubdivifions might be rendered Hill more
minute ; but the uie of thefe graduations is merely lojind &

ftar or planet, by its right afcenfion and declination, to which

purpofe the inilrument is quite competent. Mr. Trough-
ton informs us, that he has made this (land an uuiverfal one

fometimes, by dividing the block diagonally by an angle of

45 , in which cafe it would take any degree of elevation

from a horizontal to a vertical pofition, and one of the

half blocks, being graduated into 360 , was read by a ver-

nier fixed to the other, fo as to afcertain any given quantity

of elevation ; but a3 the conflruction of the inilrument does

not admit of great accuracy in its adjuflments and motions,

lie cbnfidcred fuch addition rather as curious than really life-

fill in aflror:omy. Still, however, when the telefcope is fit-

ted up with the beft. micrometer for mcafuring the difference

of right afcenfions and declinations, and when the (land i9

made very (leady, the inilrument may be very ferviceable in

an obfervatory, and is often made a part of its furniture.

The Aiding tubes h are fometimes fuperadded to brace the

eye-end of the telefcope, and are found to anfwer a good
purpofe, when well made, and fitted to any pair of the leg*

that may happen to be turned towards this end of the tele-

fcope. Both the equatorial circle e and femicircle f have

the ufual apparatus for quick or flow motion ; and when
the block is in the horizontal pofition the telefcope may
be fixed, by the finger fcrew under the block, to be conve-

niently uftd for viewing teneftrial objects ; in which pofi.

e <\y
tion the inilrument makes no contemptible theodolite, a*

well a.i equal-altitude inilrument, when a level is added.

EQUEA, in Geography, a town of Africa, on the Gold

coall.

EQUERY, or Ectjry, a grand liable or lodge for

horfes, furnifhed with all the conveniences thereof ; as flails.

manger, rack, £tc;

The word is formed from the French, e/curle, which

fignifies the fame thing. Some again derive e/curle from

the Latin, fcuria, which not only denotes a place for beafls

to be put up in, but alio a grange or barn. But a more

probable derivation is frem cqu'ut, a liable for horfes, ot

equus, hone.
Some hold that the word liable, in propriety, relates only

to bullocks, cows, (heep, hogs, &c. :ud equery, to horfes,

mules, &c.

A fimple equery is that provi.lcd for one row of horfes ;

a double equery that provided fur two, with a pafiage in

the middle, or two pnffages ; the horfes being placed head

to head, as in the little (query at Verfailles. *

Under equery are fometimes alfo comprehended the lodg-

ings and apaitments of the cqueries, grooms, pages, &C.

Equery, efcuyer, is alfo an officer who has the care and

management of the horfes of a king or prince.

EQUERIES, or Equerrif s, popularly called querrles,

are particulaily ufed amongft us for offices of the king'!

flables, under the mailer of the horfe, five in number, who,

whe.i his majefly goes abroad, ride in the leading-coach,

are in waiting, one at a time, monthly, and have a table

with the gentlemen-ufiiers during the time, and a fnlary of

300/. a year each: that of the firil equerry and clerk-

martial being 500/.

They ufed to ride on horfehack by the coach fide when
the king travelled : but that being more expenfive to them
than neceflary to the fovereign, it has been discontinued.

Equeriks of the crown Jlable, have that appellation,

as being employed in managing and breaking the faddle-

horfes, and preparing them for the king's riding.

The equerry of the crown liable lias an annual fulary of

200/. and is, or always (hould be, in clofe waiting at court ;

and when his majefly rides holds the flirrup, while the

mailer of the horfe, or one of the equerries in his abfence,

affifls in mounting him ; and whea hfs majelty rides, they

ufually attend him. To the ellablifhment of the queen's

houfhuld belong two equerries with a falary of 220/. each.

There are alfo two belonging to the prince of Wales's

houlhold. Officers under the lame denomination form a

part of the cflablifhed houfholds of the royal dukes, &c.

EQUES AuR.iTUS, is ufed to fignify a knight bachelor*

called auratus, q. d. gilt, becaufe anciently none but knights

might gild or beautify their armour, or other habiliments

of war, with gold.

In law this term is not ufed, but inflead of it miles, and
fometimes chevalier.

EQUESTRIA, among the Romans, a place in the

theatre where the equites or knights fat.

EQUESTRIS, Equestrian, formed of the Latin,

eques, knight, horfeman, of cquus, horfe, a term chiefly ufed

in the phrafeequeflrian llatue, which fignifies a ftatue repre-

fenting a perfon mounted on horfeback.

The Fortuna equellris, in ancient Rome, was a ftatue of
the goddefs on horfeback. We fometimes alfo fay, iquef-

trian column , which fee.

Equestrian cohort, in Antiquity. See Cohors equi-

tala.

Equestrian games, ludi cquejlres, among the Romans,
horfe-races, of which there were five kinds, the prodromus,

or
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or plain horfe-racc, the chariot race, the deeitrfory r?.ce,

about funeral piles, the ludi lcvirales, and the ludi neptu-

nali >.

Equestrian order, among the Romans, fignified the

order of the knights or equites.

EQUI, in Ancient Geography, a fmall town of Africa

Propiia, near a lake in the vicinity of Utica. According
to Diodorus Siculus it was taken by Agathoclcs.

EQUIANGULAR, in Geometry, is applied to figures

whole angles are all equal ; fuch are the fquarc, and ail re-

gular figures.

All equilateral triangles are alfo equiangular.

An equilateral figure inferibed in a circle is always equi-

angular ; but an equiangular figure inferibed in a circle is

not always equilateral, except when it has an odd number
of fides. If the number ot the fides be even, then they may
be either all equal, or elfe half of them will always be equal

to each other, and the other half to each other ; the equals

being placed alternately. See Hutton's Math. Mifc.

p. 272.

Equiangular is alfo applied to any two figures of the

fame kind, when each angle of the one is equal to a corre-

fponding angle in the other, whether each figure, Separately

coiiiidered, be an equiangular figure or not, that is, having

all its angles equal to each other. Thus, two triangles are

equiangular to each other, if, e. g. one angle in each be of

3:, , a fecond angle in each of 50 , and the third angle of

each equal to ico\
Equiangular triangles have not their like fides neceffarily

equal, but proportional to each other; and fuch triangles

are always fimilar to each other.

EQUICRURAL Triangle, is what we more ufually

call an ifolceles triangle.

EQUICULUS, Equuleus, or Equus minor, in Aflro-

nomy, a conftellation of the northern hemifphere. See

E Q u u l E u s

.

EQUIDIFFERENT, in Arithmetic. If in a ferics of

three quantities there be the fame differer.ee between the

firft and fecond as between die fecond and third, they are

faid to be continually equidifferent ; but, if in a feries of

four quantities, there be the fame difference between the

firft and fecond as between the third and fourth, they are

faid to be difcretely equidifferent.

Thus, 3, 6, 7, and 10, are difcretely equidifferent, and

3, 6, and 9, continually equidifferent.

EQUIDISTANT, in Geometry, a term of relation be-

tween two things which are every where at an equal or the

fame diftance from each other. Thus, parallel lines are

faid to be equidiflant, as they neither approach nor recede.

EQUILATERAL, of equus, equal, and latus, fide,

is applied to any figure whole tides are all equal. Thus,

an equilateral triangle is that whole fides are of equal

length. In an equilateral triangle all the angles are like-

wife equal. See Equiangular.
All regular polygons and regular bodies are equilateral.

See Polygon, Regular, &c. '

Equilateral Hyperbola, is that in which the conju-

gate axes, and every pair of conjugate diameters, are equal

to each other. The afymptotes are alfo at right angles to

each other, and each of them forms a right angle with the

axis. Such an hyperbola is alfo equal to its oppoiite hy-

perbola, and likewife to its conjugate hyperbola, fo that all

the four conjugate hyperbolas are mutually equal to each

other.

Hence,, ai the parameter is a third proportional to the
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conjugate axes, they are all mutually equal ; confequei.ilyj

if in the equation for the hyperbola y"_t x tx + x';ot =

— x 1x -f x*, in which t is the tranfverfe axis, e the conju-

gate, p the parameter, x the abfeifs, and v the ordinate,

/, c, and p being made equal, the equation for the equilate-

ral hyperbola becomes jr*=s /»' + *'; differing from that of

the circle merely in the fign of the term x', which in the

circle is — . See Hyperbola.
EQUILl BRIUM, or Equipoise, in Mechanics, means

an equality of forces acting in oppoiite directions, fo that

they mutually balance each other. Thus, the fcales of a

balance are faid to be in equilibrio, when neither of them
preponderates, in confequence of which the beam of the

balance remains perfectly horizontal. But, it mutt not

be imagined, that the equality of weights alone determines

the equilibrium of mechanifms in general ; for that is only

the cafe when the velocities and directions are equal, as in

the above-mentioned cafe of the balance, where the two
arms of the beam being equal, the weights in the fcales

have equal velocities, fuppofn.g that the balance is made to

vibrate, and move in vertical directions. Therefore, it has

been faid above, that the equiliSrium takes place, when the

forces, which act in oppoiite directions, are equal ; for the

forces are estimated from the weight of the bodies, their

velocities, and directions conjointly. Thus, in the common
mechanical powers, the equilibrium takes place, when the

power is to the weight as the velocity of the weight is to

the velocity of the power. The equilibrium of folids forms

a confiderable part of the fcience of ftatics, and the equili-

brium of fluids forms a confiderable part of hydroftaf.es.

Equilibrium is alfo ufed figuratively on other occa-

fiohs. A painter muft take care to obferve the equilibrium

of his figures, ;'. e. difpofe them well on their centre of

gravity, that they may not feem ill-tupportrd, or ready to

tumble. Thus, e. gr. if one arm be moved forward, the

other muft be proportionably backward to poife the figure.

In a picture there fliould always be an equilibrium be-

tween one part and another ; that is, the objects are to be

diftributcd fo as to balance and contrail each other ; and not

too many, e. gr. be crowded on one fide, and the other be

left bare.

EQUIMULTIPLE, in Arithmetic and Geometry, is

applied to iimple magnitudes when multiplied equally, i. e.

by equal quantities or multipliers.

Thus, taking A as many times as B, or multiplying them
equally, there will ftill remain the fame ratio between the

magnitudes thus multiplied, as between the primitive mag- .,

nitudes before multiplication.

Now thofe magnitudes, thus equally multiplied, are

called equimultiples of the original ones A and B ; whence
we lav, that equimultiples have the fame ratio as the Iimple

quantities. In arithmetic, we generally life the term equi-

multiples for numbers which contain equally or an equal

number of times their fnbmultiplcs.

Thus 12 and 6 are equimultiples of their fubmultiplcs 4
and 2, inafmuch as each of them contains its fubmultiple

three times.

EOU1XA SE'Lf.Ai See Sell\.
EQUINOCTIAL, ifl _.-, a great circle of t

fphere, under which the equator moves in its diun.al motion.

The eo*»6o6tial is conceived by fuppofing a femidiami

of the fphere produced through a point of the equator, and

there, by the rotation of the fphere about its axis, defcribing

a circle on the immoveable fm face of the prim urn mobile.

The



The poles of this circle arc the poles of the world. The
fphere is divided by it into two equal parts, the northern and

fotithern. It intcrfe&s the horizon of any place in tin- earl

and well points ; and at the meridian its elevation above the

horizon is equal to the co-latitude of the place.

Whenever the fun, in his progrefs through the ecliptic,

comes to this circle, it makes equal days and nights all

around the globe ; as he then riles due call and fets due

well, which he never does at any other time of the year.

And hence the denomination from <rquus and bo*, night,

quia squat diem notli. All the liars that are under this

circle, or that have no dedication, do alfo rife due eail and

let due weft.

The equinoctial, then, is the circle which the fun de-

fcribes, or appears to defcribe, at the time of the equi-

noxes : that is, when the length of the day is every where

equal to that of night, which happens twice a year. (See

Equinox.) From this circle is the declination in the heavens

or latitude of places on the earth counted in degrees ot the

meridian. Upon this circle is reckoned the longitude, i8o~'

reft and 1 80 ' call, in all 360. Hence, I of long Lude

anfwers to 4' of time ; 15' to 1' of time ; and 1' to 4. fe-

co:hJs of time, &c.
The {hadows of thofe who live under this circle are

eaft. to the fouthward of them for one-half of the year,

and to the northward of them during the other half; and

twice in a year, vit. at the equinoxes, the fun at noon

calls no fhadow, being in their renith.

Equinoctial eclure, is that palling through the equi-

noctial points. See Co lure.
Equinoctial dial, is that whofe plane lies parallel to

the equinoctial. See Dial.
Equinoctial hours, line, orient. See the fubftantives.

Equinoctial points, are the two points wherein the

equator and ecliptic interfect each other : the one, being in

the iirft point of Aries, is called the vernal point, or equi-

nox ; and the other, in the firft point ot Libra, the au-

tumnal point, or equinox.

The equinoftial points, and, indeed, all the other points

of the ecliptic, are found, by obfervation, to be continually-

moving backwards, or in antecedentia, i. e. towards the

weft. This retrograde motion is called the Precejion of the

equinoxes ; which fee.

EQUINOX, in AJIronomy, the time when the fun enters

one of the equinoctial points.

The equinoxes happen when the fun is in the equinoctial

circle, of confequence the days are equal to the nights

throughout the world, which is the cafe twice a year, wss.

about the 2llt of March, and the 22d of September, the

firft of which is the vernal, and the fecond the autumnal

equinox.

As the fun's motion is unequal, that is fomctimes fwifter

and fometimes flower (from the caufes already explained

under the article Equation ), it comes to pafs, that there

are about eight days more from the vernal to the autumnal

equinox than from the autimnal to the vernal, the fun

fpending fo much more time in travelling through the

pu them than the fonthern figns.

According t'i the obfervationa of M. Caflini, the fun is

itiC' 1

14 53' in the northern figns, and only 1 7*lJ 14" 56' in

the fouthern. The difference of which is 7
d 23'' 57'.

The fun, continually advancing forwarfc in the ecliptic

and gaining a degree every day, makes no flay in the equi-

noctial points, but the moment he arrives in them he alio

leaves them.

Of courfe, therefore, though the day the fun enters the

Vol. XIII.
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equinoctial point is called the equinox, as being reputed

equal to the night
;
yet it is not precifcly fo, unlefs the fun

enter the equator at mid-day : for if the fun riling, fhould

enter the vernal equinox at letting, he will have departed

from it, and have got northwards about 12'; conlcqucntly,

that day will be fomewhat longer than 12 hours, and the

night proportionality fhovter.

The time of the equinoxes, i. c. the moment in which

the inn enters the equator, is found by obfervation, the la-

titude; of the place ot the obfervation being given.

Thus, in the equinoctial day, or nce.r it, take the juft

meridian altitude of the fun ; if this be equal to the alti-

tude of the tqitator, or the complement of the latitude, the

fun is that very moment in the equator: if it be not equal,

the difference is the fun's declination. The next day ob-
ferve the meridian altitude as before, and find his declina-

tion ; if the declination be of different kinds, w'z. the one
north and the other fouth, the equinox has happened in the

interval of time between them ; otherwffe, the fun has not

entered the equinoctial, or had paflcd it at firft. From theie

obfervations a trigonometrical calculus gives the time of the
equinox. '

Thus, let D G (!'!,;: -XII. Afiro;w<ny,ftg.\ io.treprefent

the; equator, A C the ecliptic, E the equinoctial point; the

points A, 2, C, the ph.ee; of the fun at the times of ob-
fervation ; the arcs A D, B F, C G, the corresponding
declinations ; in the right-angled fpherical triangles C E G,
B E F, the obliquity of the ecliptic, and the declinations

are known ; whence may eafily be found EC, E B ;

then B C> the fum or difference of EC, EB is the
ecliptic arc defcribed in 24 hours : then fay as B C : BE
:: 24 hours for B C : time for B E ; and this time thews
the diftance of the equinox from the time of the middle ob-
fervation.

EQUINUS Barbatus, a kind of comet. See Hip-
peus.

Equinus cllipticui and quadrangularis. See Hippfus.
Equinus venter. See Venter equi.

EQUIP, To, in Naval Language, a term borrowed from
the French marine, and frequently applied to the bufincfs of
fitting a (hip for fea, or arming her for war. See Fitting-
out.
EQUIPAGE, in Navigation. See Crew and Fit-

ting-out.
Equipage, Camp. Under this term we confiue our-

felves entirely to what relates to the tents generally in ufc ;

remarking, that fuch as fuit admirably for a cold climate,
would be found totally unferviceable in higher latitudes,

where the air, confined in a fmall fpace, under a vertical fun,

while probably not a leaf is in motion, could not fail to be
unlit fur refpiration. Therefore, we (hall give the regula-
tion lizes of tents, both according to the home fervice, and
to what is found neceffary for troops employed in the Eaft
Indies.

Home Service, Laboratory Tint, with mallets, poles, pins,

&c. ihould weigh 3 cwt. 241b. ; and ought to be fuflained
on poles of lAA feet each in length ; the ridge pole ihould
be 18 feet. Some of thefe arc made with half-walls ; that
is, their flies, or canopies, do not come within three feet of
the ground, but are there fattened to a half-wall, or curtain,
which being laced or hooked to the interior of the fly,

hangs perpendicularly to the ground, to which it is fecurcd
by wooden pins, or pegs.

India Service, Laboratory Tent.—This clafs of tents is

nearly fimilar, but they have commonly extra flies, (landing at

about a yard ditlant from the inner llicll, which arc fomctimes

3 I well



1 iotiked In oil, or (lightly with tor, at load fufii

to throw off rain. Thib occafions them to be cxtn
ponderous; th I ome feet longer, arid the fpread

of canvas confiderably greater ; the average weight of a

laboratory tctit may here be taken at nearly half a

Such a weight could only be conveyed on an elephant, or

on a cart, (the latter being far too dilatory for moll f
' i-

ations,) were it Dot that the fly, the fhell, and the walls,

sire all made to feparate. By this means two camels may
conveniently bear i ne of ihefe I

Home Set i . Tent, (hoiud, according to the new
con ftruction, ha i] of 9 feet long, and form a circular

fpread of 14 feet in diameter, fo as to give fiielter to

twelve men. Since it has been found neceJTary to reduce the

ntity of baggage attached to our armies, little or n >

1 ; is made of any tents that are inadequate to the (hi

of a Certain number of perfons ; confequently thofe bell

tents, which were called " Bells of Arms," have in a

manner ceafed to be known in our arfenals, they being

totally incompetent to any eifential fcrvice. The mo.

bell tent is, therefore, to be confideredas a medium between

the bells of arms, and the private tents formerly in ufe ;

they are extremely portable, and, in proportion to thi ir

.it, which ought not to exceed 45lb. are far more

ferviceable ; as they cover twelve men better than the

eommon infantry tents, that weighed 271b., did five. The
facility with which a tent, having only a pole, is raifed, or

ftruck, the great fafety it infures from prefenting no flat

fide to the wind, and the paucity of pins, &c. requifite
' for its ufe, give it a very confiderable claim to preference.

Indian Service, Bell Tents, are made of very ftoul can-

vas, fupported on poles of about 7 feet in length, and

overlapping in their front, for the purpofe cf keeping the

?rms they contain perfectly dry. The muiquets, &c. are

filed round the pole of a bell tent by means of two fticks,

about 18 inches in length, palling at right angles to each

other, and to the pole alfo, through two holes made in the

latter. Thef?, which may be drawn at pleafure, form a

crofs, in the four divifions of which the arms of the com-
pany are filed. Average weight, when dry, 1 cwt. ; when
Wet, 1 cwt. I qr. 141b.

Home Service, Common Infantry (or Private) Tents,

which are now lefs ufed than formerly, require two flandard

poles, each 6 feet in length, and a ridge pole of 7 feet.

They fiiould weigh in toto 271b., and be capable of cover-

ing live men. It is obvious, that a tent of this defcription

muft be lefs fafe, and lefs comfortable to its inhabitants,

than the bell tent now fubftituted

Indian Service, Private Tents, ftand upon two poles,

each 9 feet long, and have a ridge pole of 8 feet. Thefe

tents are made of very ftrong canvas, and are fomctimes

lined feparately ; whereby they are rendered tolerably cool.

They (hould be capable of flickering twelve men commo-
dioufly ; but in hot weather not more than eight ought to

be allotted to one tent. Confiderable relief is afforded by

the walls of thefe tents ; which are generally about 30
inches high. The average weight of one, complete, may

be about 2 cut. 1 qr. when dry; but when wet, it will

perhaps exceed 4 cwt.

Service, Officer's Marquee, (hould have two fland-

ard poles, each 8 feet high,' and a ridge pole of 7 feet : the

total weight about 1 30 lb. This kind of tent has walla

about 4 feet in height, and is generally furnifhed with a

feparate lining throughout.

Indian Service, Marquees, are upon a very different con-

ftru&ion. The proportions. ate as follows} viz.

E QJJ

tain's lmrquee on"]

two poles lined through- (

out with gingham, and f
having walhof 5 ft. 6,1.

)

Subaltern's tent on ; pole

Breadth.
Rid™ SttiubnJ

I'olei.

23 feet.

14 feet.

[5 feet.

14 feet.

10 feet.

1 ! feet.

Thefe proportions may feem very great, but they are found
to be actually neceffary in that . 'he total weight of
a captain's marquee may beeftimated, when dry, at 4 ci ;

. wet, at <..- cwt. A fubaltern's marquee, when dry,
3 A cwt. ; and when wet, 5 cut.

With refpeft to the larger claffes of tents, fuch as are
ufed by our colonels and genera] officers, they approach
fomewhat towards the conftructibn of what, in the Indian
fervice, are called field officers' fleeping tents, which gene-
rally have from 12 to 14 feet between two poles of 14 feet

in height. They are chiefly compofed of ftrong (hell

Ruffia-duck, with flies of canvas, and are ordinarily li -.ed with
perpet. The weight of fuch a tent may be computed at 5 cwt.
when dry ; and when wet at 7 [ cwt. State tents maj
about 18 feet hi the ridge, and have ttandards of full 16 feet

in height. Their poles are generally made in two
|

,

joining in their centres by means of a cylinder of iron ; on
the fame principle as the Aiding ferrils in ladies' parafols.

We have thus given fome infight into the proportions'

between the tents appropriated to the feveral chffes, fo far

as they could tend to inftruct the reader ; who will, of
courfe, underlland, that in proportion as the ftandards of a

tent are lengthened, fo will the feveral Hopes of the fly be
lengthened in a fuitable ratio. The ordinary computation
is, that the direct depth of the Hope ought to be two-thirds
the length of the poles where a full wall is to be attached ;

four-fifths where a half-wall is to be furniftied ; and that the

pole (hould be one-quarter, or even a third, lefs in length

than the direct dope of the fly is deep, if no walls whatever
are to be added. The climate will indicate the neceflity for

more or lefs fteepnefs in the Hope ; for if little rain falls,

lefs declivity will anfvrer ; whereas, if, as in India, the

rains are abundant and heavy, fuch a (lope muft be given as

may infure that the interior (hould remain dry.

It is of the utmoft importance, that all camp equipage
fiiould be made not only conformably to a particular pattern,

thereby to preferve uniformity of appearance ; but, as nearly

as practicable, of the fame kind of materials, and of a given

weight ; fo that a very correct eftimate may be formed
both of the bulk and gravity of the whole, when about
to be conveyed either by land or by water. Befides, it is

expedient, that the camp-colourmen, batmen, &c. (hould

have a perfect underftanding of this branch of military

economy, and have the whole of the tents handed to them,
when about to be laden, or conveyed, packed in a regular

manner ; fo as to occupy as little fpace as poflible ; other-

wife they never can ftow to advantage, fo as to be fafe, and
to afford as much fpace as can be fpared for other articles.

Equipage, in the Military Art, denotes all forts of

utenfils, artillery, &c. neceffary for commencing and pro-

fecuting with eafe and fuccefs any military operations.

EQUIPOLLENCE, in Logic, is when there is an

equivalence between any two or more terms or propofi-

tions ; 1. e. when they fignify one ancV the fame thing,

though they exprefs it differently. Such propositions, &c.

are faid to be equioollent.

EQUIFPE',



ECLU
T'OUIPPIV, iii Heraldry, expreffei a cavalier equipped,

j. c. armed ;it all poiuts.

EQUIRIA, in Antiquity, a Fcftival inftituted by Ro-
il uliis, and celebrated on the 27th oi Februarys in honour
of Mars, at which then wi re horfe-races.

K' i riSELIS, in Natural Hijlory, the name of a large

fly, ot tlfe ii/.e of a hornet, but having only two wings
a:;J no fling : it otherwife much refembles the common
hornet ii (hape. Thii fly is found only in Macedonia,

e have alio in England flies which nearly refemble the

hornet, wafp, and bee, but in their wanting flings and

having only two wings.

Equiseli-s, in Ichthyology, a name ufed by fome authors

for a fea fifh, caught on the Spanifh fhores, and fuppofed

many to be the fame with the Dorado, or Coryphxna,

with the forked tail of Artedi. See Coryphsha.
EQOTSETUM, in Botany, from eqttus. a horfe, and

ftfj, a llrong hair or brittle. Horfetail. Pliii. Hilt. Nat.
lib. 26. cap 13. Linn. Gen. 559. Schreb. 753. Mart.

Mill. Did. v. 2. Sm. Fl. Brif. 1102. Hedwig. Theor.

33. t. 1, 2. Juff. 17. Clafs and order, Cryptogamia

es. Linn. Cryptogamia Mijccllaneae. Sehreb. Nat.

O rd . Filters fpicatdt.

Gen. Ch. Frunifications in an ovate-oblong terminal

catkin, compoied of whorled, (talked fcales. Each fcala

peltate, fomewliat orbicular, but with many fides, bearing

0.1 its under fide from four to feven tubular, angular, obtufe

(heaths, parallel to and furrour.ding the ilalk of two valves,

burfting internally, containing numerous florets. Stam.

IMament.; four, coiled up round the germen, in a fpiral man-
ner, while moift, divaricated when dry ; anthers terminal,

fimple, fpatulate. Pijl. Germen globolc, wrapped up in

the itamens ; llyle none ; ftigma obfolete, acute. Seeds

globofe, deciduous, accompanied by the ftamens.

Eff. Ch. Catkin with peltate fcales, fructifying on their

infide. Partial involucrums tubular, of two valves. Seedj

numerous, naked, furrounded bv four fpiral ftamens.

Many different opinions have exifted concerning the

fructification of this genus, but Hedwig's, as above given,

feems to us the molt fatisfaftory. In the artificial clallifi-

catioB we retain it among the ferns, to which it is clofely

allied in natural affinity, though of itfelf a moil natural

and did inct genus ; nor do we think Schreber's order, en-

titled MifceUanee, leffens in any degree the difficulties re-

fpecting this tnbe.

Seven fpecies of Eqaifetum are found in Britain, and
two or three foreign ones are imperfectly known beiides.

E. fytoaticum, Engl. Bot. t. 1874, known by its com-
pound drooping branches, is one of the prettied. It oc-

curs chiefly 111 mountainous countries, in moift, fhady fpots.

E. h'lemale, Engl. Bot. t. 915, called Shave-grafs or

Dutch rufli, is remarkable for the callous roughnefs of the

ribs of its naked Item, which renders it ufeful in polifliing

wood, ivory, and even brafs. Being rare in England, it

or there purpofes been imported from Holland. Pro-
fcflor Dary has detected a large proportion of flinty earth

in the cuticle, to which its hardnefs and afpenty are

owing.

E. •variegatum, Engl. Bot. t. 1987, found on the

fandy fea-ci .'.It of Scotland, by Mr. (i. Don, and a native

aifo of Sweden, Denmark, Switzerland, &c. is a fmallcr

fpecies, nearly related to the laft, and having a liniilar

I nefs.

Eo.V/13ETUM, in Natural Hijlory, is the name by which
fome writers have denominated certain folTil plants, (phy-

,) which are found bearing fome faint refemblance
.', .,{ plant called horfe-tail. Mr. William Mar-

E f^U
tin, after describing an organic remain of this kind in

his " Petrificata Derbienfia," fays, "there are other plants
witli fteflate leaves, to which it might with as much 1

priety be referred : hippuris, afperiala, and galium, for
iultaiicc," and he continues, " we may here obfetve, that
little has yet been done with refpect to difci ting the
original genera of foffil plants : thoi lied, on which
fuch difcrimination mur ided, are rarely, if ever,
vilible in the petrified ftate. The characteristic diftinttiona
of the fpecies arc frequently attainable, if lludioufly fought
alter, by a diligent and careful companion of various fpe-
cimens ; and the habit or general appearance of the foflil

often leads to the knowledge of the natural clafs and order
of the recent plant : but its genas, for the mod part, re-

mains undetermined or doubtful." The great importance -

of the organic remains or reliquia in tracing and identifying
the ftrata, according to the new difeoveries of Mr. Smith
and his pupils, will, it is hoped, ere long, induce naturalifts

ferioufly to turn their attention to this neglected branch of
fcience.

EQUISONANCE, in Mujic, a name by which the
ancients diftinguifhed octaves from other concords. Octaves
being the only paraphoni, or concords, when doubled
above or below. This is a diftin&ion which would be as
ufeful in modern mufic as in the ancient. All other con-
cords, doubled, become difcords.

EQUITANTIA, Folia, in Botany, is applied to
leaves fo folded at the bafe, as to embrace each other in
two ranks. See Leaf.
EQUTTATA Cohors, in Antiquity. See Coijors

Equitata.

EQUITY, jEquitas, denotes juftice or right, miti-
gated and tempered by the confideration of particular
circuraltances ; or a correction and abatement oi the fo
verity of fome law ; or a temperament, which, without
being unjuft, abates the rigour of fomejuft law.

Equity, as Grotius defines it, is the correction of that,
wherein the law (by reafon of its imiveriViity) is deficient.
For fince in law all cafes cannot be forefeen or exprefl .

it is neceffary, that when the general decrees of the law
come to be applied to particular cafes, there fhould b«
fomewhere a power veiled of defining tbofe circumftances,
which (had they been forefeen) the legiflator himfelf would
have expreffed. And thefe are the cafes which, according
to Grotius, '< lex uon exactc delink, fed arbitrio boni vjri

permiltit."

This is what the Greeks call entuiKx. The utmoft Severity
of a good law is frequently contrary to jultice ; it IhouJd
always have equity for its rule and guide. " Summum
jus, fsepe fUmma injuria."

The foundation of equity is Hot that there is any mif-
take in the law, but that the law was laid dpvi dfy,
becaufe all circumftances could not be coniidered or taken
in under one law.

For an inftance, fuppofe it an exprefs law, that the citj
being now befet with an enemy, the gates be all (hut ; and
fuppofe it fallout that the enemy is then in 'purfuit after
fome of the citizens by whom it is defended, fo that it

would be highly prejudicial thereto not to open for them
.ates

; equity here decrees the gates to be 1

p
contrary to the exprefs words of the law.
As equity depends, efl'eutially, upon the particular cir-

cumftances of each individual cafe, there can be no ella-
bhlhed rules and Iked precepts of equity laid down, wit fl-

out deitroying its vc .
, ing it to a pofiti

law. And, 00 the »ther hand, the liberty of conlidering
all cafes jn an equitable light, mull not be indulged too
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far ; left we thereby dcftroy all law, and leave the decifion

of every queltion entirely in the breaft of the judge. And
law, without equity, though hard arid difagreeable, is

much more dcfirable for the public good, than equity with-

out law ; which would make every judge a legiflator, and

introduce infinite confullon, as there would then be almoll

as many different rules of aftion laid down in our courts,

as there are differences of capacity and fentiment in the

human mind.

Equity is of two kinds, and thofe of contrary effefts ;

the one abridges, and takes from the letter of the law ;

and the other enlarges, and adds to it.

The firll is defined the correftion of a law, made gene-

rally in that part wherein it fails ; a* fuppofe a ilatute made,
" that whofoever does fuch a thing (hall be a felon, or fuf-

fer death :" yet if a mad-man, or an infant, who hath no

difcretion, do the fame, he {hall neither be a felon nor

fuffer death.

The other is defined an extenfion of the words of the

law to cafes which are not exprefled, which yet come under

the fame reafon : fo that when one thing is enaftcd, all

other things which are of the like degree are fo too.

Thus, the Ilatute which ordains, that in aftion of debt

agamft executors, he who appears by diitrefs (hall anfwer,

extends by equity to adminiitrators ; and fuch of them as

fhall appear firft by diftrefs, (hall anfwer by the equity of

the faid aft, " quia funt in requali genere."

Eouity is alio ufed for the virtue of juftice. See

Justice.
Equity, in our Laws, Sec. is alfo frequently ufed for

the Court of Chancery, (which fee,) where controveriles

are fuppofed to be determined according to the exaft rules

of equity and confeience, by mitigating the rigour of the

common law.
" jEquitas fequitur legem," is an old maxim in law ;

but, from the great increafe of fp.its in chancery, fome

have thought fitto give it this conllruftion, that in all cafes

after a man has been at law, he mull go to equity.

Judge Blackftone has given a brief, but comprehenfive

view of the nature of equity, as it is now underllood and

praftifed in our feveral courts of judicature. Equity, he

fays, in its true and genuine meaning, is the loul and fpirit

of all law
; pof.iive law is confined, and rational law is

made by it. In this, equity is fynonymous to juftice : in

that, to the true fenfe and found interpretation of the rule.

But the very terms of a court of equity, and a court of

lain, as cor.trafted to each other, are apt to confound and

miflead us y as if the one judged without eqaity, and the

ether was not bound by any law. Whereas every defini-

tion or illullration to be met with, which now draws a line

between the two jurifdiftions, by fetting law and equity in

oppofition to each other, will be found either totally erro-

neous, or erroneous to a certain degree. Thus, in \\\ifirj}

place, it is faid, that it is the bufiuefs of a court of equity

in England to abate the rigour of the common law ; but

no fuch power is contended for. The learned judge fpeci-

fies various cafes of politive law, in which the court of

equity can give no relief, and in which thefe, as well as the

courts of law, muft fay with Ulpian, " hoc quidem per-

quam durum eft, fed ita lex fcripta eft." Again it is faid,

that a court of equity determines according to the fpirit of

the rule, and not according to the ftrift.iefb of the letter :

but fo alfo does a court of law. Both, for inftance, are

equally bound, and equally profefs, to interpret ftatutes

according to the true intent of the Iegiffature. In general

laws, all cafes cannot be forefeen ; or, if forefeen, cannot

be cxpreffed : fome occur that will fall within the mean-

ing, though not within the words of the legiflator ; and
others, which may fall within the letter, may be contrary
to his meaning, though not exprefsdy excepted. Thefe
cafes, thus out of the letter, are often faid to be within the
equity of an aft of parliament ; and fo cafes within the let-

ter are frequently out of the equity. Here by equity we
mean nothing but the found interpretation of the law ;

though the words of the law itfelf may he too general, too
fpecia!, or otherwife inaccurate or defective. Thefe are

the cafes to which Grotius refers in the paffage cited

above. But there is not a fingl: rule of interpreting

laws, whether equitably or ftriftly, that is not equally ufed

by the judges in the courts botli of law and equity ;

the conttruftion muft in both be the fame, or, if they
differ, it is only as one court of law may alfo happen- to

differ from another, each endeavours to fix avid adopt the

true fenfe of the law in queftion : neither can enlarge, di-

niinifli, or alter that fenfe in a fingie tittle.

It has been further faid, that fraud, accident, and
triifl, are the proper and peculiar objects of a court of
equity. But every kind offraud is equally cognizable, and
equally adverted to, in a court of law. Many accidents are

alfo fupplied in a court of law. And, although a technical

trujl, created by the limitation of a fecond ufe, was forced

into the courts of equity ; and this fpecies of trufts, ex-

tended by inference and conllruftion, has ever fiuce remained

as a kind of peculium in thefe courts
;
yet there are other

trulls which are cognizable in a court of law. Moreover,
it lias been faid that a court of equity is not bound by rules

or precedents, but afts from the opinion of the judge,

founded on the circumftances of every particular cafe.

Whereas the fyftem of our courts of equity is a laboured,

connefted fyftem, governed by eflablifhed rules, and bound
down by precedents, from which they do not depart, al-

though the reafon of fome of them may pjrhaps be liable to

objeftion.

In fhort, if a court of equity in England did really aft,

as many ingenious writers have fuppofed it (from theory)

to do, it would rife above all law, either common or ilatute,

and be a moft arbitrary legiflator in every particular cafe.

Formerly, indeed, our courts of equity arrogated to them-
felves fuch an unlimited authority as hath totally been dif-

claimed by their fucceflbrs for more than a century paft.

But the fyllems of jurifprudence, in our courts, both of law
and equity, are now equally artificial fyflems, founded in

the fame principles ofjuftice vnd pofitive law ; but varied by
different ufages in the forms and mode of their proceedings ;

the one being originally derived (though much reformed

and improved) from the feudal culloms, as they prevailed

in different ages in the Saxon and Norman judicatures ; the

•other (but with equal improvements) from the imperial and
pontifical formularies, introduced by their clerical chan-
cellors.

The fuggeftion indeed o- every bill, to give jurifdiftion

to the courts of equity (copied from thofe early times) is,,

that the complainant hath no remedy at the common law.

But he, who fhould from thence conclude, that no cafe ia

judged of in equity, when the law might have given relief,

and, at the fame time, calls his eye on the extent and va-

riety of the cafes in our equity reports, muft think the law
a dead letter indeed. The rules of property, rules of evi-

dence, and rules of interpretation, in both courts, are, or

fhould be, exactly the fame ; both ought to adopt the beft,

or muft ceafe to be courts of juftice. Neither a court of
equity nor of law can vary men's wills or agreements, or

(in other words) make wills or agreements for them. Both
are to underftand them truly, and therefore both of them

uniformly.
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uniformly. The rules of decision are in both courts equally

appoiite to the fubjeefs of which they take cognizant i .

Such then being the parity of law and reafon which go-

verns both fpecies of courts, it may be afked what consti-

tutes their eflential difference ? It principally confills in the

different modes of adminiftering jufttce in each ; in the mode
of proof, the mode of trial, and the modi; of relief.

Upon thefe, and upon two other accidental grounds of ju-

rifdiction, which were formerly driven into thefe courts by
narrow decilions of the courts of law, via. the true con-

ilructiou offecurities for money lent, and the form and ef-

fect of a trull or fecond ufc; upon thefe main pillars hath

been gradually elected that ftrutture of jurifprudence which
prevails in our courts of equity, and is inwardly bottomed
upon the fame fnbflantial foundations as the whole fyftem

of law. As to the mode of proof, when facts, or their leading

circumftances, reft only in the knowledge of the party, a

court of equity applies itfelf to his confeience, and purges

him upon oath with regard to the truth of the tranfaCtion
;

and, that being once dilcovered, the judgment is the lame iu

equity as it would have been at law. But, for want of this

difeovery at law, the courts of equity have acquired a con-

current jurifdiftion with every other court in all matters of

account. From this compullive difcovery upon oath, the

courts of equity have acquired a jurifdiction over all matters

of fraud. As to the mode of trial, this is by interrogations

ndminiftered to the witneiTes, upon which their depositions

are taken in writing, wdierever they happen to refide. V. uh
refpect to the mode oi relief, the want of a more fpecific

remedy, than can be obtained in the courts of law, gives a

concurrent jurifdiction to a court of equity in a great va-

riety of cafes. Thus it is in executory agreements, and in

various kinds of frauds, &c. The true conllruftion of Se-

curities for money lent is another fountain of jurifdiction in

courts of equity. The form of a truft, or fecond ufe, gives

the courts of equity an exclufive jurifdiftion as to the lub-

ject-matter of all fettleraents and devifes in that form, and
of all the law terms created iu the prefent complicated mode
of conveyancing. This is a very ample fource of jurifdic-

tion. Black 11. Com. vol. iii.

Equity ifredemption, on mortgages, is that right which a

mortgagor has of redeeming his eftate upon payment of the

money borrowed. This enables a mortgagor to ca.I on ihe

mortgagee who has poflcfTi m of his eftate to deliver it back,

and account for the- rents and profits received, on payment
of his whole debt and intereft ; thereby turning the 11191-

tttuni into a kind of mivtim vadium. But on the other hand,

the mortgagee may either compel the fale of the eftate in

order to get the whole of his money immediately, or cile

c;.!l upon the mortgagor to redeem his cltate prefently, or,

in default thereof, to be for ever foreclofed from redeeming

the lame, that is, to lofe his equity of redemption without

poffibility of recall. And alfo iu fome cafes of fraudulent

mortgages, (flat. 4 & 5 W. Sc M. c. 16.) the fraudu-

lent mortgagor forfeits all equity of redemption whutfoever.

This is done by proceedings in the court of chancery. But
the chancery cannot (horten the time of payment of the mort-

gage mon. y, where it is limited by cxprefs covenant, though
it may lengthen It; and then upon non-payment, the prac-

tice is to foreclofe the equity of redemption of the mort-

gagor. 2 Vent. 364.
I'o foreclofe the equity, a bill in chancery is exhibited,

to which an anfwer is put in, and a decree being obtained,

a maucr in chancery is to certify what is due for principal,

intereft, and colls, which are to be prefixed by the decree,

whereupon the premifes are to be re-conveyed to the mort-

gagor; or, in default of payment, the mortgagor in ordei-

ed to bs foreclofed from all equity of redemption, anfl to
convey the premifes abfolutely t'> the mortgagee. Law
ol .Securities, p. 1 29. 133.

By flat. 7 Geo. [I. cap. 20, after payment or tender by
the mortgagor of principal, intereft, and oils, the mort-
gagee can maintain no ejectment, but may be compelled
to re-affign his fecurities.

Equity
,
in Afji^o/o^-y.fometimesconfoundedwith Juftice,

a goddefs among the Greeks and Romans, represented
with a fword in one hand and a balance iu the other.

EQUIVALENT, is underftood of fome.thing that is

equal in value, force, or effce;, to another.

Equivalence is of various kinds, in propolitions, in terms,
and in things.

Equivalent proportions. See Equipollknce.
Equivalent terms, are where feveral words that differ in

found have yet one and the lame fignification ; as " every-

body was there," and " nobody was abfent," nihil non, and
omits.

Equivalent things, are either moral, phyfical, or ftatical.

Moral, as when we lay that the commanding or advifing a-
murder is a guilt equivalent to that of the murderer. Phy-
fical, as v. hen a man who has the ltrength of two men is faid

to be equivalent to two men. Statical, whereby a lefs •

weight becomes of equal force with a greater, by having its

diftance from the centre increafed.

EQUIVOCAL, Equivocum, denotes a word orexpref-
fion that is dubious and ambiguous, or that may have feveral

fenfes, one true and another falfe.

Equivocal terms anfwer to what sre otherwife called

homonyma, or homonymous terms.

Such is the word emperar, which is both the name of a 1

dignity, the proper name of a perfon, and the name of a
plane. So alio the Latin gallus, which ftands indifferently

for a cock and a Frenchman.
In thefe cafes, one word denotes two or more different

ideas, or different forts of objects : whence that commou
definition of equivocals in the ichools, " quorum nomen elt

commune ratio vero effentias fecundum illud nomen diverft."

Philoiophers diftinguiih equivdcals into aftive and paffive ;

or seqtiivoca reqmvocantia, and squivocata.

,/Equivoca Kqnivocantia, or thole that denominate and fig-

-nify things, are words common to feveral things in a very dif-

ferent fignification, i.e.tofeveral things which haveafimilaref-
fence correspondent to the fimilar denominations. E.gr. The
word taurus, which (lands for a fign, a mountain, and an
animal ; and in one fignifies a lowing animal ; in another, a
heap of ftones and earth ; and in the third, a conllellatiou

or lyilem of ftars.

./Equivoca requivocata, or thofethat are called or denomi-
nated, are the tilings fignified by ambiguous names, e. gr.
a fign, a mountain, and an animal ; which lall fpecies of
equivocals alone Ariftotle feems to have had in view in his

definition, which agrees to thefe, and th'-fe only.

Equivocal aBion and caufe. See Action and Cause.
1Lq,VIV0

4
CAI. generation, is a method whereby animals and

plants are fuppofed to be produced, not by the ufual way
of coition between male and female, but by fome fuppofed
plaflic power or virtue in the fun, &c.

Thus, infects, maggots, flies, fpiders, frogs, &c. have
ufually been fuppofed to be produced by the heat of the
fun warming, agitating, and impregnating the dull, earth,

mud, and putrjiied parts of animals.

This method of generation, which \ve alfo call fpontani-
ous, was commonly affei ted and believed among the an-

cient philofophers ; but the moderns, from more and better

obfervations, unanimoufly reject it, and hold that all

annuals,
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lis, nay, and vegetables too, are univocally produced

;

that ft, f imals, and vegetables of the fame

Hon.

1 t were a thing, one would imagine, fnfiicient I

credit the Ariftotelian, or rather the Egyptian do ti

, equivocal . n, to find flies, frogs, lice, &c. to

rdingly to ingender, lay eggs,

&C.
doftrinc of equivocal generation we call an

we, as bavin;;, in all probability, had its rife in

pt, to folve the hypothefis of the origiual production

of men, and . . lis, out of the earth, by the help

of the fun's heat.

To prove which, the Egyptians, as Diodorus Siculus

obferves, produce tliis obfervation, that about Thebes,

ned by the Nile, and afterwards

impregnated by the iutenfe heat of the folar rays, an in-

numerable I \'.irm of mice come forth: whence he in-

fers, that all kinds of animals might equally have arifen

out of the earth at the beginning of things ; and from

billiop Stillingfleet takes the ether writers and ad-

its to the doctrine of equivocal generation, Mela, Pli-

ny, Ovid, &c. to have borrowed the hypothefis without

tiring into its truth. Derham's Phyf. Theol. lib. iv.

cap. 15. See Generation.
EQUIVOCATION, ^Eouivocatio, the ufing a

term or expreffion that has a double fignification.

Equivocations are expedients to fave telling the truth,

and yet without telling a falfity. The fathers are great

patrons of equivocations and mental refervations, hold

that the life of fuch drifts and ambiguities is in many cafes

allowable.

St. Auguftine, particularly, is reproached with endea-

vouring to vindicate Ifaac for faving his wife from a crime

by an equivocation ;
" tacuit aliquid veri, & non dixit ali-

quid falli." To advance a dubious proportion, knowing

it will be underftood in a fenfe different from that you give

it in your mind, is au equivocation, and a breach of good

faith and lincerity.

In moral theology, it is (Irictly undcrftood of a term or

phrafe with two different bonifications, the common and

obvious, the other more unufual and remote ; the latter of

which being underftood by the fpeaker, but the former by
the hearers, they conceive fomething different from one

another.

Of this we have an inftance in St. John, chap. xi. where

our Saviour is reprefented as faying, " Lazarus fleepeth,"

for the difciplcs who took the word fleeping in the uiual

fignification, concluded that Lazarus, whom they had been

told, was fick, began to take reft, and would foon recover;

but Jefus, tiling the word in a lefs direft and ufual Ggnifi-

.cation, meant that Lazarus /vas dead.

When the equivoque confifts of feveral words, it is pro-

perly called an amphibology, (which fee,) of which we have

an inftance in St. .John, chap. ii. " Deftroy this temple,"

fays Jefus, fpeaking to the Jews, " and I will raife it again

in three days."

The lawfulnefs of the ufe of equivocations has been

greatly dif; uted among the modern caiuifls ; many grave

authors deny that it is allowable to ufe them on any occa-

fion whatever. Their reafon is, that an equivoque is to all

intents and purpofes the fame thing with a lie.

EQUIVOQUE, L', in Mufie, is when a (harp, by ex-

traneous modulation, becomes a fat, and i centra. As the

chord of D b becoming the chord of C * with a fharp 3d,

.Sec. See Modulation, and Extraneous.
EQUULEUS, or Eculeus, in Antiquity, a kind of

E Q^U
rack, or engine of torture, ufed for c.-torting the truth ; at

firft i : Haves, but afterwards turned agaiuft the

Chriflians.

The patient's arm* and legs being f I 00 the

eqouleus with cordi , he was hoifted aloft, and extended
in luch manner that all his 1 In

. and

he Was alio goaded . a iron forked inftru-

.1 ungula.

The of wood, and

diftances, with a fere. . criminal was
(Lretched to the third, fomctimes I the

fifth hole : at intt. 1 d again,

by which he had fome refpite ; but then he was tormented

with qneftio

The equuleus in more ancient times was conftructed i:i

the form of a horfe ; the criminal was laid on his back,

and his arms were t ler the bread of the equuleus,

his hands were bound, and his feet (lretched out towards

his tail. A rope {aliened to the feet was made to pafs

over a fmallcr pulley between the hind-legs of the equul

and made to coil over another larger pulley fixed under

the belly by means of a handle, which the executioner

turned round till all the bones, &c. were diflocated.

a learned differtation on the form and ufe of this inftrn-

ment, by Dr. Ward, in the Phil. Tranf. vol. viii. part iv.

p. 3:. &c.
Hieronymus Magius when a prifoner among the Turks,

wrote an exprefs treatife " De Equuleo ;" and another of
Bells, merely as it is faid from his memory, without any
aflillancc of bot)ks. Sigonius had another treatife on the

fame fubjedl.

Equuleus, Equiculus, and Equus minor, equifeSio, the

Ilorfe's Head, in AJlronomy, a conilcllation of the nortl

hemifphere, whofe ilars in Ptolemy's Catalogue are 4, in

Tycho's 4, in Hevelius's 6, and in Mr. Flamfteed's 10.

Sec Constellation.
E lUULfius, in Arts and MariufaBures. S,eeKossr..

EQUUS, in 7. una? order. The
fore-teeth in the upper jaw are fix, erect, and parallel ; the

lower fix, and more prominent; tufks folitary, included, re-

mote j teats two, inguinal.

Species.

Caballus. Tail with long flowing hair. Equus cauda

undique fetofa, Linn. Equus auricu. , ,

juba longa, Brill". 'Isttoj. Ariflot. ./Elian, &c. Equvs,

equa, cquiferus, Pliny. Gefn. Aldr. &c. Cheval, Buff.

Rofs, Gefn. Horfe.

Ferus. a. equus fertts, Haffelq. W'dde Pferde, Gmel.
Pallas. tarfany, Rytfchk. Orenb. V.'dd horfei, Bell.

Domesticus. /3. equus domejlicus. Dome/lie horfe.

This generous animal is cultivated in molt parts of the

earth, and is found in a wild (late in the deferts of Great

Tartary, in the fouthern parts of Siberia, the banks of the

river Don, and other parts of Afia and Africa. See

Horse.
Hemionus. Longitudinal dorfal ftripe without humeral

tranfverfe band ; tail hairy at the tip only. Equus hi

nus, Pallas Nov. Comm. Petrop. v. 19. Gmel. Czigitai,

Buff.

This curious animal, defcribed by Pallas in the Transac-

tions of the Royal Academy of Peterfburgn, is fuppofed by
that naturalill to be the hernionos of Arillotle, and which
appears, if this conjecture be correft, to have remained almoft

unnoticed from the time of Pli&y, who mentions it as a na-

tive of Cappadocia.

The
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The Cuighflh or, as more common]'- called, Dwlggeiei in

the Mongolian language, is a native of the defcit regions

] ween the rivers Onon and Argim
;
in the loulhcrn pints

OJ Siberia, and efpecially thole of Gobi, which extend

even to the confines of China and Thibet. The name

t&Jbiggctei fignifies Great Ears, and is given to this fpe-

cies'oi wild horfe, becaufe its ears exceed in proportion

the fize of thofe of the common kind. They are, neverthe-

lefs, ftraighter and better formed than thole of the mule,

to which the whole col formation of the animal bears much
fimihtude. His ftature is that of a mule of the common

lions : the length being more than five feet, and bis

weight from four to five hundred pounds. Tile head is

large, with an appearance of heavinefs.and the front flattened:

the eyes moderate, with afli -coloured irides. The mouth is

furnimed with thirty-four teeth. The neck is (lender, and

compreffed with a foft, fhort, erett mane, and on the fore-top

a tuft of downy hair about two inches in length. The body-

is rather long ; the breaft large and protuberant ; the back

fomewhat concave or depreffed, with the flanks and pofterior

part thin, as in the mule. The limbs are long and flender,

with an oval callus within the fore legs; the hoofs like

thofe of the afs ; and the tail, which is two feet in length,

correfponding with that of the cow, in being naked for half

its length, and having the tip haiiy.

During fummer the prevailing colour of this animal is yel-

lowifti brown, with the upper part of the head and inner part

of the limbs tawny, and {Sometimes the infide of the hind

thighs and belly are faid to be whitifli. The nofe is white
;

the mane and tail blackifh ; and the back marked with a line

of chefnut or deep black, extending from the mane to the tail.

The dorfal line is rather dilated on the loins, and becomes

narrower towards the tail. The fummer coat is much
fmoother than that which it affumes in winter, for the hair

during the latter fealon is longer, and changes to a deeper

or more ruddy hue, inclining at the tips to grey.

Thefe animals are of a focial difpoiition among themfelves,

living together in troops of twenty or thirty, ©r fometimes

an hundred. They prefer the open plains, abounding in

fait marmes ; and never approach the forefls nor mountainous

fituations. Each of thofe troops is placed under the guidance

of a leader, who is conltantly on the watch while the reft

of the herd is at reft, or feeding ; and who, in cafe of danger,

gives the fignal of alarm, by leaping and looking fteadfaftly

at the object which excites his fears. This vigilant leader

is often killed, becaufe Ve is ftationed at fome diftance from

the herd, and oftentimes approaches ftill nearer to the

hunters, in order to watch them attentively ; and when he

falls the herd does not difperfe till many of them are killed.

When alarmed and put to flight the beft horfes could not

overtake them ; their fwiftnefs furpaffes that even of the

antelopes. They have the fenfes of fight and fmell in exquifite

perfection In their manners they are naturally timid, but
.1 clofely preffed by an enemy are very fierce, and defend

themfelves both with their teeth and feet. Their neigh is

more (brill than that of a horfe. The pregnant fcvmalcs are

with young from Auguft till the following fpring, when
each produces a foal, or rarely two.

The Czigitaia would form an excellent race of fmall horfes,

could they he reduced to a date of domeftication, but fuch

is the untra&ablenefa of their difpofitiou, that the difficulties

of training them for this ptirpofe appear unfurmountable.

people of the vail deferts which they inhabit purfue

them only for the fake of their flefh and (kin, the former of

which th( y efteem a delicacy.

Asinus. Tail brillly at the extremity; a black crofs

on the moulders. Linn. The Afs.

US.

This a ii'ina] is defcribed at length under the article

Asinus.
Zebra. Body

j
with perpendicular fufcous

bands; limbs tranfverfely ftriped with fufcous. Equut
,*

i lor, Linn. Equut indicut, Jorill.

Equut brqfiUenj, . . Ludolf. Afiu debeauti
not. Indianifoh Maulthier, Gefn.

Th.' zebra is one of the moll beautiful quadrupeds
1. lowp ; uniting to the grace of tile horfe, ami fwiftnefs of
the Hag, a peculiar combination of colours, that renders its

appearance admirable. This animal is rather larger tin i

the common afs, and bears fome refemblance to the mule.

The head is of moderate fi/.c, and well formed, the ears

long, the legs delicate, the body graceful, and the beauty
of its fhapfe heightened by the fmoothnefs of the fkin.

The colour is either milk white, or faintly tinged with
brown, or pale ferruginous, and the whole animal adorned
with alternate pale and fufcous bands difpofed witli fuch
amazing regularity as to have rather the appearance of art

than nature. The ftripes run in a tranfverfe direction both
on the body and limbs. The head is ftriped with fine bands
of black and whitifh, forming a centre in the forehead.

The neck is adorned with ftripes of the fame, running in the
fame direftian as thofe on the back, all which point
perpendicularly towards the belly. The thighs and legs

are fafciated tranfverfely with fufcous. The tail is of
moderate length, round, rather flender, marked with blackifh

bands, and terminated by a thick tuft of brownifh hair.

The colours in the male are remarkably vivid, being fome-
times of a fine yellow or yellowifli, with the ftripes nearly

black, the female is almoft white, with the ftripes brown.
Thefe animals are found in the hotter regions of Africa,

from Ethiopia to the Cape of Good Hope ; and are in

particular met with in great plenty in the extenfive folitary

mountainous waftes of the latter traft of country. They live

in large herds, and pofl'efs much of the manners both of the

horfe and the afs, are exceffively fwift and vigilant, and prefer

fublilting on the hard and dry herbage their fterile haunts af-

ford, to deicending into the more fertile and more irequented

plains. The difpofitiou of the zebra is more unmanageable-

than that either of the horfe or afs ; and even fuch as have

been taken when very young have evinced the fame invin-

cible degree of paffion for liberty, when grown up, as thofe

caught at an age of maturity. The Dutch have taken

great pains to train them for domeftic purpofes, but with

little fuccefs, and which is the more to be regretted as the

domeftication of thefe animals would be of elfential utility

to the colony. This is teftified from the aflual obfervations

of many travellers.

The zebra, tranfported into the temperate climates of Eu-
rope, have been known to produce young ; but their off-

fpring degenerates. It has been known to couple with the

Arabian horfe, and to give birth to a fmall mule not very

unlike the hybrid creature formed between the horfe and
afs. According to Sparrmann, the zebra is hunted by the

Hottentots for the fake of its flefh, which they deem excellent;

but, in reality, it is in no refpeifl fuperior to that of the horfe.

Le Vaillant defcribes the manners of thefe animals: the civ

of the zebra, according to this writer, is very lingular.

QuaccA. Above chefnut fafciated with fufcous, fides

fpottcil ; belly, legs, and thighs white. Equus quagga,

Gmel. Opragba, or quagga, of the Hottentots. MaJTon's

Is, Phil. Tranf. .

The quagga approaches fo nearly in refemblance to the

zebra, as to have remained till very lately confounded with it,

and from various circumllances to be confidercd as the fe-

male. This animal is inferior in fize to the zebra, The
prevailing



prevailing colour reddiib brown, and the upper part is

il with baud; of black, but one of the principal dif-

| i onfifts in the belly, legs, and th'ghs being white,

and d dilute of bands, aa are alfo the flanks and buttocks.

V '~ ; an obvious diftiiictitm between the twofexesol
(' animal, the colours of the male being far moie vivid

I he female.

The move Solitary regions in the fouthern part? of Africa

an: the haunl of tnii beautiful animal. Tbey are of a fo-

difpoiition, and u a fl : of wildnefs, herd in troops

t -it li : ot more together; and it is obferved that

though thev inhabit the fame defertsasthe zebra tbey never

affoctate with tlr.U fpecic . Th( quagga, unlike the zebra,

is of a traftable nature : in fi» iffer, but ftronger, and

in proportion morerobuft. Th< attempts of the colonics

of the Cape to reduce this animal to a Hale of iervitude, like

the horfe, has been attended with fome fuccefs ; an inftance

of this is mentioned by Sparrmann. Quagga, opcagha,

and alfo cwah, or htvah, are the names by which the Hot-

tentots diftinguilli this ai imal ; its cry refembles the barking

of a dog, in which found.;, Similar to the latter words, are

frequently repeated, tts flefli, which refembles tlrat ot the

zebra, is eaten by the natives.

Appendix.

Guemul, or Iluemul,Bifulcus. Hoofs cloven. GmeJ
Molina. Kill. Chili.

The cloven-footed, or Chilefe horfe, is an animal of very

ambiguous character, and which, if our fufpicions be well

founded, will be removed from the equus tribe whenever

natnralitls become better acquainted with this fuppofed

fpeciea than they appear to be at prefei.t. The animal

feems to have been unknown till obferved by Wallis in the

(baits of Magellan. Molina, in his " LStoria Naturale del

Chili," defcribes it as a horfe, under the title of Guemul or

Huemul, and, as later writers depend on the authority of

Molina for their description of this anomalous animal, it may
not be amifs to repeat the particular information his ac-

count affords us. The guemul is defcribed by him as

refembling in different refpefts both the horfe and the afs ;

it bears an affinity to both, but cannot appertain to either

;

the divifion of the hoofs alone being fufficient to remove

it from thefe apparently congenerous animals. In point of

flature and appearaace, the texture of the hair, and colour,

the guemul, according to Molina, refembles the afs. The
form and difpofition of the teeth correfpond with thofe of

the horfe. The ears are not long, as in the afs ; they are

ihort, ftraight, and pointed, as in the horfe ; neither is the

back or (houlders of the guemul marked with the black

flripe by which the afs is ufually diftinguifhed. The head

is better formed than that of the afs, the cheft more elegant,

and the tail and buttocks more graceful. The internal

conformation affords the moll obvious diverfity ; and the

voice, dependant, in a mateiial degree, on this interior

organization, rather refembles the neighing of the horfe than

the bray of the afs. Gmelin is not correct in his translation

from Molina, when he defcribes the " ftrucfura interna," &c.

as correfponding with that of the afs ; this point may be

thought material to the developeoieot of the true character

of the animal, and ihould be therefore mentioned ; and the

more efpecially fiuce the lame millake prevails in all the

Englilh defcriptions of this cloven-footed, or Chilele horfe,

that we have feen.

Molina fpeaks of the guemul as an animal of a vicious

nature, wild, and of furprizing velocity. It inhabits the

^eights of the enoft inacceffible mountainous regions of the

ERA
Andes of Chili; and it is faid, btfides, to be four.d in other
Alpine traces of South America.

The information upon which this animal is defcribed

appears to be not fufnciently explicit. We think ths

gii-n.ul ought not to be retained with the horfe or equus tribe.

Perhaps it is of the camclus tribe, or that, with Jt ill rr re

propriety, it ought to be allowed to conflitute a new genus.

An ingenious writer obferves, that "if only a Hi gle Specimen

of this animal had been defcribed, we might have befitated

as to admitting it otherwife than as an accidental variety."

We could have wiflled khe oiler authorities alluded to had
been adduced. The continental naturalifts offer argument
and [peculation dependant on the description given by
Molina only; any farther information would therefore prove

acceptable. In the Gmcliuian " Syftema Nature" this

animal is claffedas a horle. Sonnini conGders it as allied to

the larna, or camelus glama, and camclus vicv.gna. According
to the character " pedes ungula indivifa," el'ablifhed by
Linnayus for the equus genus, nothing can be more abfurcl

than a cloven-footed hoife. Its affinity to the camel ap-

pears rather more evident, or, as before intimated, if it be

not of that tribe, it is not improbable that it may confti-

tiilc- a new genus.

Eovus Marinui, in Ornithology, the Fulmar of Pen-

nant and Latham, and the PROchLt.AR.iA Glacialii of

other writers, which fee.

Eouus Marinut, in Zoology, a name given by fome to

an animal very different from the hippopotamus, or river*

horfe, and more ufually known by the name of the Morfe.

See Trichechus Rofmartu.
ERA, in Chronology. See jEra.

Era, in Geography, a river of Tufcany, which tuns into

the Arno ; 14 miles above Pita.

ER.ABA, a town of Perlia, rituated on the eaftern bank

of the river that anfwers to the Arabius of Alexander

and Nearchu?.

ERACLISSA, in Botany, fo named by Foifkall, from

the Greek village near wdiich he gathered it, is according

to Juflieu, no other than Andrachnt telephioidet of Lin-

naeus. See Forfk. Fl. jEgyptiaco-Arab. 208.

ERACTUM, in Ancient Geography, a town of Euro-

pean Sarmatia, in the country ot the Balfarna?, according

to Ptolemy. It has been thought to be the modern Rotv,

a fmall town of Podolia.

ERADICATIVE, in Median:. See Radical.
ER.'E, in Ancient Geography, a ,'Tiall maritime, fortified

town of Alia Minor, in Ionia, according to Strabo, who
fays that it was either founded or poffeffed by the Teians.

ERAGi', a town of Africa, in the Pentapolis, accord-

ing to Ptolemv.

ERAGISA, Rajik, a town of Syria, in the Cyrrhaf-

tii territory, upon the banks of the Euphrates, according

to Ptolerm , fituated S. S. E. of Hierapolis.

FRAGROSTIS, in Botany, from i
%
?:, love, and «>-{«tu>

graft, the name of an elegant grafs, Poa F.ragrojlis of

LiniT'iis, call! in Latin Gramen Anions, and in French

Amourette/. See Sm. Fl. Graec. Sib. t. 73, where the

Linnsean Bri7.11 Fragrojl'u is given as a fyuonym.

ERANA, in Ancient Geography, a borough of Alia,

in Cilicia ; being the chief place of mount Amanus,
upon which it was ikua'ed, on the lame fide with the altars

of Alexander. Cicero fays it refembled a town rather

than a village.

ERANARCHA, formed of ;
r

"a»°'> alms, contrilut-on,

and afX«> command, a public officer among the ancient

Greeks, whofe bufmefs was to prefide over and direct the

alms given, and provifions made for the poor.

3 The
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The eranai properly th lifl rator or (! i si d

Df I hi : when any perl i wji M a .
: .

1
'

, or had a daughter to ma
i. it ri l" I for w mt of i , &c. this ol

and 1 each, ac-
,

i

a learn from Cornelius Nepos, in

I

'.KG, in ' y, a town of the iilaml of Ce-

ANGELIA, in Botany, (Hjxyyrtw, the herald of
i -u by Renealm in his Specimen

torise I'lar.tarum, 97, to the Snow-drop. See Gala:/-

rap!, f, a town of the Pelo-

, in Triphylia, a province of the Elide. Strabo

calls it Era, a :n Cypariffia and Pylus.

ERANNOBOAS, or Erranoboas, a river of India,

according to Arrian ; fituated within the Ganges, into

ERA
thefe corre&iont wi re ta] a we have no knowled
bably from fome of the plant 1 he fubfequeni -

mm, for he certain!) ,

he originally d
, nor had

l
I l

'
, 1

i IS only is .', i

f E. 1 I to grow in Etl and to 1

the habit of :i Chir nia ; yet he compn
plant nl hie flora Zeyknica, which; as we have faid, i- a

with this laft the lynonyms of Herm .

, Amman and 1 tinly no connection. In
the thirteenth and fourteenth editi ins of the SyftemaV
tabilium .'

. ia of Sp. PI. 1 but I

1 I
its fruit tot afcertained, is called Eramhemum angujli-
..

: while another fpecies, called par-vifolium, is adopted
Bergius, along with a fynonym of Commelin, who

- it with four ftamens and all the afpcft of a Selagc ;

Li mtcus, in his own copy of Bergius, has expveffed
a fufpicion of its being fuch. F../,i' Tenerifre,

1 it difcharged itfelf near the town of Palibothrji. the only ftippofed fpecies befides 1 id in the Sup
»ni • 1". '.i'ii r 1 .; tiii.iii 1 TT ,- . . rr

is river was of the third degree of magniti the

Indian rivers, and inferior to none but the. Ganges and

T idus. Major 1\ •nnell cannot apply th': name Erranoboas

to any particular river. Pliny certainly fays, that the

Jomanes (Jumna'n) entered the Ganges by Palibothr
,

bet' liora and Clifobara (otherwife Caryfobora and

C ifoborea) : but it i; equally true, that in another place

the 1 : of the Ganges and Jomanes, and

in the very next article fays that Pa'iibothra is fituated 425
miles below that very point of coiiflux. Strabo does not

giv 'I : name of the adjoining river. See Palibothra.
: HEMUM, in Botany, from v-, fhe earth, and

1 a ' .roer, according to Linnseus (Phil. Bot. 177.) who
is the author of the name ; but fuch a derivation is, in the

nt inftancc, wholly dei'titute of any appropriate inean-

i ig. We fhould have fuppofed it rather front ejo?, love, 0,1

account of the beauty of the flower, which might well

ify fuch a denomination ; and it is not impofiible that

, lit have had this idea in his mind when he

Flora Zeylanica, but forgot .it when compoli ig

ifophia Bota ilea. Linn. El. Zeyl. 6. D11T. Nov.

1. PI. 1. Am. Acad. v. 1. 384. Gen. PI. ed. 4. 418.

6. 11. Schrcb. 15. Willd. Sp. PI. v. 1. 51. Mart.

. Diet. v. 2. .Tuff. 1 10.

Gen. Cm. Cal. Perianth five-cleft, tubular, very narrow,

it, pointed, permanent. Cor. of one petal, funnel-

fhaped ; tube very mg I; limb deeply

five-cleft, (occafionally four-cleft), fiat, its i jgments obo-

vatc. S.'am. Fi (hurt, in the mouth of the

corolla ; a ivate, comprcfled, proj fting beyond
Germen ovate, minute; ftyle tliread-ihaped,

reaching to the top of the ftamens ; lligma firaple. Peric.

and feeds not known. Linnxus adds, that he had feen

le fpecimen, (which by the mark f, was a dried

one), and therefore he left the genua to the attentive exa-

minat

Eft. Ch. G - [tube thread fliiiped. An-
g beyond the tube. Stigma fimple. Fruit....

. are the characl rs given by Lin;,-" is, and copied

'lit fhe plant whence t!iey were taken being

ar, if not the lame with

,/. j,
, Corom. t. 177, Erantl. 1 1 1 falls to

ndecd, in his own Gen. PI. has

made the mamjfeript corrections: that the two
upper fegments m the cal the (hosteft ; fegments of

the corolla no1 obi >bl »ng, two of them joined

anthers within the mouth of the tube.—Whence
V01 ..

PI. but wholly unknown to us. How far the above, and
other fpiked fpeci^ of SelagOi may conftitute a genus by
themfelves, as Juffieu fufpe&s, we mail have in doubt ; but
if fo, they cannot have any thing to do with the name or
the above generic chara&ers of Eranthemvm. S.

ERANUSA, in /Indent Geography, a frr.ad town of
Italy, placed by Pliny near the promontory of Lavi-
niura.

ERARIUM. See TEr'arium.
ERAS, in indent Geography, a town of Afia Minor,

in Ionia, in the vicinity of Ephefus, according to Thu-
cydides.

ERASED, in Heraldry, exprefTes any thin? that feems
violently torn off from its proper place. It is nied in con-
tradiflinftion to couped, which figniiies a thing clean cut
eff. The family of Card bears ermine, a demy lien ram-
pant erafed, azure, &c.

ERASINUS, in Ancient Geography^ a river of the
l'clopounefus, in Arcadia, according to Strabo, who
fays that this river had its mouth near Bura, in the gulf of
Corinth.—Alfo, a river of Greece, in Eretria. Strabo.

—

Alio, a river of Greece, in Attica, near Brauron. Strabo.—Alfo, a river of Afia Minor, in Lycit.—Alfo, a river

of the Argolide, towards the S. E. of Cenchrea, which
formed a confluence with the Phryxus.
ER ASISTRATUS, in B'wgraphy, a phyficianofgreat re-

putation among the ancients, butof whofepan ntageand birth-

jilace, as well as of the sera in which he ftourifhed, different

accounts have been trar.fmitted to us b 1 writers,

It appears molt probable, however, that he was hi r.i at

.Tubs, in the ille of Cea or Ceos, (and not in Cos, the birth-

place of Hippocrates, as has been afiertcd,) that he was
the moll diftinguifhed pupil of Chryfippus, the did -m phy-
fician, and had attain character in his profeffit 11 in

'

the 123d olympiad. His fame acquired him the notice a. id

efteem of Seleucus Nicanor, king of Syria, at whofe court
he is faid to have evinced his l'agacity i 1 the following
manner. Antioehi'5, the king's Ion, w 1 with a fe-

vere malady, and the moft ingenious phylicians of the til

unable to difcover the caufe of it ; tus,

obierving the prince moll attl ntively, remarked, that when-
ever Stratonicc, his father's fecond wife, entered his apart-

ment, he became conliderably a ;itl . i,
'

led hi.

countenance, his voice grew more Ki
I

: ml his pulfe

quickened :-—whence the phyficlan decidi d that his difordcr

was th "la concealed pailion for I (n or-

der to inform the king of this delicate affair, he Hated that

3 K Antiochus'i
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Antiochus's difeafe was tbe rcfult of a paflion, the more
unfortunate as it could not be gratified. The king, fur-

prifed at the impracticability of gratifying the inclinations

of his fon, demanded eagerly who was the object of his love.

" My wife," replied Eraiiftratus, promptly. Seleucus hav-

ing urged him Strongly not to occalion tlie death of ! < I fon,

by refuting to give up bit wire, Erafiftratus inquired, it he

would give up Stratonice to fave his Ion's life, were the the

objectof his affection; with which the king exprefleU his ready

compliance, and Erafiftratus avowed that this would Ll

only means of preferring the life of Antiochus. Seleucu;

immediately declared bini kingof the provinces in Upper Alia,

and gave him Stratonice in marriage, although ihe had already

had one child.

Tlie great character of Erafiftratus, however, is founded

upon more fond ground than this anecdote difplays. He
may be considered as the father of anatomical Science, at

leaft conjointly with Heropbilus. li feems to be clearly

cftabhfhed, that, before tbe time of thefe phyiicians, no

one had dared to diflect human bodies; anatomical examina-

tioas had been confined exclusively to the bodies of bru

Human bodies had, indeed, been opened for the purpofe ot

embalming, among the Egyptians, but no aaatom:

ry had relulted from that practice. The Ptolemies, efpe-

cially Soter and Philadelphia, being delirous that the arts

fhould be cultivated, and having Surmounted the prejudices

of the age, granted the bodies of malefactors to tbe phyii-

cians for duTectioii, of which opportunity Erafiftratus and

Heropbilus availed themfelvcs largely, and made feveral im-

portant difcovenes. To what extent thefe difcoveries were

carried, it is not eafy to afcertain, fince the works of thefe

phyiicians are loft ; and what we learn respecting them is

chiefly through the medium of Galen, who deeming Era-

fiftratus in fome fort a rival of his idol, Hippocrates, lcldom

quotes him but to confute him. It is afferted by Celfus (De
Medicina, Prxfat.), that the monarchs above-mentioned

took the condemned criminals from prifon, and gave them

up to Erafiftratus and Heropbilus, who diflected them alive,

in order to obtain a more accurate knowledge of the vital

motions. (See Empiric.) It has been doubted, however,

whether they were guilty of this barbarous practice, in con-

fcquence of their adoption of the opinion ol Praxagoras,

that the veins only received blood, and the arteries, and left

ventricle, air ; fi.ice, if they had opened the living body,

they mult have bad ocular demouftration of the exilt-

ence of blood in the latter : and this imputation is fuppofed

to have been thrown upon them in a fabulous age ; juft as

Medea is fud to have boiled living men, becaufe ftie was

the firft who practifed warm bathing. (See Eloy Did. Hill.)

It would appear, however, from the Statement of Galen, that

the evidence of their fenfes, upon this fubject, was contra-

vened by this fort of fubterfuge : " as foon as the left ven-

tricle of the heart is opened," they obferved, " the air is

diffipated, and the ventricle is inftantaneoufly filled with

blood." (Galen, an fanguis fit natura in arteriis.)

Erafiftratus and Herophilus were the firft who diflected

the human brain accurately ; according to the fragments pre-

ferved by Galen, Erafiftratus defcribed the brain minutely,

its convolutions, the divilion of cerebrum and cerebellum,

its cavities or ventricles, with their paffages of communica-

tion, and the origin of the nerves ; and he inferred that the

brain was he common fenforium, or fource ot all the vital

actions and fenfations, which were effected through the me-

dium of the nerves. (Galen, De Hippoc, et Platon. decret.

lib. vii. cap. 3.) He alfo examined minutely the Structure of

the heart and of the great vefTels, and was the firft to point

out the valvular apparatus, and its peculiar form in each of

the cavities of that vifcus. (Loc. cit lib. i. cap. 10. and
lib. vi. cap. 6.) He affirmed that the veins divided in the

liver, for the purpofe of fecrcting the bile ; and knew that

the urine was fecreted by the kidnies.

His phyliology, in general, was not, however, very pro-

found, and his pathology uecellarily imperfect ; although he
attempted to explain the caufes ot dilcafes from his know-
ledge of the ftructure of the body. The function of refpi-

ration ferved, in his opinion, merely to till tl*.- arteries with
air. "The thorax being dilated," he faid, "the lungs expand
at the fame time, and receive air: this air palled to the ex-
ttemities of the divilions of the trachea, and from them into

the extremities of the pulmonary artery, whence it is pumped
into the heart, by the dilatation of that organ, in order to

be diftributed to all parts of the body, by the great artery."

He attributed digestion to attrition produced by the coats

of the ftomach ; but he did not attempt to explain the

particular manner in which the ftomach accomplished fuch
attrition.

The hypothelis, by which Erafiftratus attempted to ex-

plain the origin of inflammation, refembled, in its leading

feature, that modern fuppolition, which, functioned by the

name of Boerhaave, was generally received in the medical

world for a long feries ot years. (Sec Error hit.) He
maintained, as we have already ftated, that the great vein

[vena cava) was the refervoir of blood, and the great ar-

tery (aorta) the refervoir of air. " Thefe refervoirs are di-

vided and Subdivided," he affirmed, " until they arrive at

the furface, where the ramifications become fo minute, that

the blood cannot pafs farther. Here the mouths or extre-

mities of the arteries and veins clofe to each other, but the

blood continues within its proper bounds, and does not en-

ter the arterial or air-veffels, fo that the body continues in

the natural ftate. But when any caufe of violence occurs

to difturb this regularity, the blood is infinuated into ihe

arteries, and hence the origin of difeafes. Among the

caufes of disturbance juft alluded to, too great abundance

of blood is the principal ; for by it the coats of the veins

are preternaturally dilated, and their extremities, which are

ordinarily impervious, open, and admit of the paffage of the

blood into the arteries. This transfufed blood becomes an

impediment to the courfe and motion of the arterial fpirit or

air, which is fent from the heart ; and if the oppofition of

the two matters is direct, or if the blood be arretted near a

vital part, a fever is produced ; but if the* air repel the

blood, fo that it pafs not farther than the extremity of

the artery, inflammation of that part is the confequence."

(Galen, de vena feet, adverf. Erafiftratum.)

The practice of Erafiftratus, like that of his mailer Chry.
fippus, was extremely fimple. He did not employ blood,

letting, nor purgatives ; confidering the former as hazard-

ous in the operation, and debilitating in its effects, and the

latter as not bringing away the proper humours of the body,

but humours in a fort of corrupted ftate. He fomctimes

employed glyfters, but thefe of the mildeft qualities. All
thefe remedies operated, in his opinion, by reducing plethora,

which might be effected more fafely and naturally by falling,

or abftinence in diet, efpecially when aided by exercife. He
advifed his patients, therefore, to ufe fuch articles of diet

as contained little nutriment, as melons, cucumbers, and
vegetables in general. He was exceedingly averfe from the

emoloyment of compound medicines, and efpecially of the

mixture of mineral, vegetable, and animal fubftances ; and

he exclaimed againft the ufe of the antidotes of the phv-

ficians of his day, in which Simplicity was altogether

Shunned.

From the fragments of his writings to be found in Galen

and
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and Crlius Aurelianua, it would appear, that Erafillratus

wrote an accurate treatife on the dropfy, in which he difap-

proves of the operation of tapping; and that he had ! ft

other books on the following fubjefts :

—

viz. on the Dii-

eafes of the Abdomen, on the Prefervation of Health, on

wholefome Things, on Fevers, ami Wounds, on Habit, on

Paliy, and on Gout.

Having lived to extreme old age, and fuffeving f . I"

'

from the pains of an ulcer in the foot, Erafillratus is faid

to have terminated his exiftence by [wallowing the juice of

cicuta, or hemlock. See Le Chic, Hill, de la Medicine,

Eloy, Uitt Hift. Ca;lius Aurel.

ERASMUS, DesiDERIUS, a man of great celebiity

in the republic of letters, was bom at Rotterdam on the

28th of October, 1467. He was the natural ion of Gerard,

a native of Tergou, by Margaret the daughter of a phy-

fician, whom he intended to marry, but being deceived

by a report of her death, he entered into the church, and

on this account Erafmus has been called, by way or reproach,

the Ion of a pried, though his father was not in orders at

the time of his birth. When Erafmus was about nine

years old he was fent to fehool at Dcventer, where he made
very confiderable progrefs in learning, and was particularly

dillinguifhed by the excellence of his memory. His mother,

who followed him to Deventer, to watch over his health, died

of the plague when he was about 13 years of age. He was

now left an orphan, and his guardians, forgetful of the lacred

trull rep< fed in them, forced him into the church with a

view of embezzling his property. Erafmus refilled their

importunity for a confiderable time, but at length, when he

was nineteen years old, he entered among the regular canons

in the monafterv of Stein, near Tergou. He was of a delicate

coufiitution, and his health was not fufficiently robuft for

the life of a monk. His temper and feutiments were like-

wife averfe from the habits of the profefiion ; he accordingly,

with the leave of his fuperiors, accepted, in his 23d year,

an invitation to refide with the archbilhop of Cambray ; but

finding the patronage of that prelate not equal to his expect-

ations, he went to Paris and tludied in the college of Mon-
taigne. Here he iupported himfelf by giving private lectures

to thufe who were lefs advanced in their learning than

himfelf. His nectffities required great exertion, and thus

he acquired habits of induftry which raifed him to the

higheft pitch of literary excelleace. Some of his pupils

at Paris were the fons of Englithmen of confiderable con-

fequence, by whofe liberality and earned, requeft he vifited

their country, and contracted many valuable friendfhips.

This vat in the year 1497; from England he went to

Italy, continued a year or more at Bologna ;
from thence to

Venice, where he publifhed iiis Adagia; afterwards to Padua,

and at iait he vifited the capital, Rome, where hi? reputation

was very high, ai.d where he might have fettled to great

advantage, bad he not determined, at the entreaties of his

friends, and by the cxprefs invitation of Henry VIII. to

return to England. Henry, while prince, had contracted a

fricnddiip and high refpeft for Erafmus, and in a few mo. ths

after he fucceeded to the crown, we find Erafmus at the

court of London high in favour with the monarch, with

Wolfey, with the archbifliop of Canterbury, and with other

tion.

At iirll he lived with fir Thomas More, under whofe

roof he wrote his "Mori* Encomium," or " Praife of Folly,"

a witty and fatirical compolition. He afterwards went to

bridge, and read lectures to the (Indents in Greek and

theolog) . 1 or this he was remunerated with a living and

many valuable prefents, though not of fo fubttantia] a

nature as to fatisfy his expectations. He wifhed for an

independency, and not being able to f.
1 urc that in Engl in I,

he went over to Flanders in 1514, and was Ihortly after creat-

ed nominal counfellor to prince Char!

pend. Soon after this he paid avifit to Bafil, w! 1

an intimacy with fome valuable friends, which induced him to

fpendhis latter days in that place. At Bafil he publilh :d, in

the year 15 16, hi
"'.' W 'I 'eftament, in Greek and Latin,wh 1 b

was received with the utmoft eagernefs by all tbofe whofe
minds were turr.nl to t heological purfuits. It was dedic il id

to Leo X. In the courfe of the 1 ime j ear, Iiis edition of St.

Jerome, a favourite author, made it' appearance, which he

inferibed to his generous patron, archbifliop Warham. Eraf-

mus was ever inimical to that fyftem of war which in his

time, as in ours, was but too much in fafhiuii among the

ambitious rulers of mankind; he publifiied, in 151 7, a work
entitled " Querela Pacis, undique gentium ejeftae profligatse-

que," which is written with much ftrength of reafoning and
true eloquence. By his contemporaries he was chai'j d

with maintaining the unlawfulneis of war on all and every

occafion ; this, however, was a calumny invented by his

enemies, of whom he had many, for, in the work alluded to,

he cxprefsly lays he is fpeaking only of wars undertaken
on trifling and unjuftifiable occafious. " I think," fays he,

" verydifferentlyof wars, which are flriftly and purely defen-

live, fuch as with an honed and affectionate zeal for the
country, repel the violence of invaders, and at the hazard of
life, preferve the public tranquillity." He was aware of the
horrors and atrocities of a ftate of warfare, and thought
almoft any facrifice might be made by wife princes to prevent
it. He undertook to vindicate the caufe of peace, whom
he makes the fpeaker on this occafion. But the arguments
which he puts into her mouth, and the perfuafive eloquence
with which (he addreffes the fovercign princes of thofe dark
times, 33 they are fometimes called, would fcarcely be borne
by the monarchs of Europe in this enlightened age. His de-

fcriptions are vivid, and his reflections but too juft : " Ex-
uruntur vici, vaftantur agri, diripiuntur templa, trucidan-

tur immcriti cives, dum princeps interim otiofus ludit aleam,
dum faltitat, dum delcctat fe morionibns, dumvenatur, dum
amat, dum potat. O Brutorum genusjam olim extinftum !

O fulmen .Tovis aut coecum aut obtufum." To whom this

is particularly applied it docs not appear, but the " Querela
Pacis" was occaiioncd by the following remarkable cir-

cumftance :

It was a favourite project at this period to aflemble a
congrefs of kings at Cambray, confiding of the emperor
of Germany, the kings of France, England,, and the Low
Countries ;

" of which," fays the author, " I am a native.

They were to enter into mutual and indiffoluble engagements
to preferve peace with each other, and throughout Europe.
This momentous btifincfs was very much promoted by Wil-
liam a Ciervia, and by one, who teemed to have been born
to advance the happinefs of his country, and of human na-
ture, John Sylvagius, chancellor of Burgundy. But cer-
tain perfons, who get nothing by peace, and a great deal by
war, threw obftacles in the way which prevented this truly
kingly purpofe from being carried into execution. After
this great reappointment, I fat down and wrote, by defire
of Sylvagius, my Querela Pacis." This work was dedi-

I to Philip of Burgundy, bifhop of Utrecht, who was
likewife a zealous promoter of pc.ee, and who, fo far
from being offended with the free fentiments of the book,
thanked the author, and even preffed him to accept a living,

as a remuneration, which he civilly refilled. Erafmus fought
no preferment, though, fays Ins biographer, he merited the
higheft: he fought the hfeppinefs of his fellow creatures,
and felt himfelf abundantly rewarded by his own conscience,

3 ^ 2 and
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and their approbation. The bifliop, however, in token of
I i, fent hiin a mod beautiful ring, fct witli a

. own brc- in the bi-

>ric, had c , and which he defired -

nv:s to wear for his lake.

T!i i emeat of the reformation, under f.

«".'. a circumfla
: in the life of

Eraftnus. He I i the fup ,

principles and pivc-

ti

'

and hiil done much to undermine the

I
,

I I ms
: by avaricious and

bcentiou . noi prepared to join the re-

I not fufficient to enable him
to c .Ion: lie did not wifli to break openly

a the church, nor was he quite fatisiied with the doc-

formers, and ftifl lefs was he difpofed to co-

-c with t! 1 contempt of polite

iture whi h erized fome of that clafs of people.

1 . has alio been faid that he was very deGrous of being no-

ticed by the great, that he had habituated himfelf to that

ree of indulgence, which would render the profpeet of
poverty and imprisonment abfolutely infupportable to his

flu id. His income likewife arofe almoft entirely from pen-
fions which he received from crowned heads, prelates, and
men of confequeuce belonging to the Catholic perfu

which he would unqueftionably have lolt had lie gone over to

the oppolite fide. Thefe are the reafons which have been
afiigned why Erafmus did not come boldly forward in de-

fence of the reformation ; but with thefe deductions there is

enough in his character to challenge the admiration and gra-

titude of the friends to liberty and the human race. He
was ever the undaunted advocate of fiee enquiry, and per-

petually waged war againft the ignorance and bigotry that

characterized the age in which he lived. On thefe accounts

he was, in the firft years of the reformation, highly regard-
ed by Luther, and it was owing to fome unadvifed, and,

probably, unwarranted attacks made upon Erafmus, about
the year 1520, by the zealous reformers, that he was driven

to enlift among the defenders of the church of Rome.
In the year 1532, he publifhed his " Colloquies," which,

though apparently intended for young perfons, were gene-
rally read, and are fuppofed to have been very efficacious in

pr moting the principles of the reformation. Asfoonas):
tendency W3S difcovered, the clergy attempted to ftop their

fale, but it was then too late ; more than twenty thoufand
copies of them were difpofed of in Paris, befides a number
of editions which were printed and fold in other places.

In 1524, Erafmus publifhed his treatife, " De Libero
Arbitrio," which was an avowed attack upon Luther's
opinion concerning predestination, but the author, in his

zeal, fpoke againft reformers in general ; Luther replied,

and had unqueilionably the beft of the argument : in fome
paffages he ieemed to commiierate the cafe of his antago-
!...':, and to regret the neceffity that he was under of ex-

pofing him. " We faw," fays he, " that the Lord had
not conferred upon you the difcernment, the courage, and
the refolution to join us in oppofmg thofe monfters, and
therefore we dared not to exact from you that which
greatly furpaffes your ftrength and capacity." He then

refers to tht motives of worldly intereft bv which Erafmus
had fuffered himfelf to be fwayed from the path of rectitude.

The controverfy increafed in violence, and much unjuftina-

hie acrimosy proceeded from the pens of the difputants.

Under the article Reformation we ft.;;'! have occafion to

enter more at large into this fubject, and alio into the con-

troverfy between Erafmus and Melanfthon.

Another antagonift with whom or aul I to eon.
tend was Julius Coefar Scaliger, who had put himfelf at the
head of thofe who were fo faftidious in the ufe of pure I

as to reject every word not to be found i.i the works of Ci-

cero, and «ho 0.1 that account had affumed the title of
" Ciceronians." Erafmus, fuperior to this , cm-
ployed new words for new ideas, unci in juftification of bis

i^ed, in 1
j

•• icero-

h with argu-

mcut and ridicule. Scaliger wrote againft him with all the

malignity that human wit and learning could derife, and
he was backed in his fcurrility by others of the Cicero-

nians lefs able in the warfare, but not lefs inveterate than

their mailer. The nature of this cor troverf- ex-

hibited in the notes on the life of Erafmus by Bayle.

Erafmus, wearied, perhaps, by difputation, publilhcd, in

a fhort time after his " Cicerqnianus" had made its apocar-

ar.ee, a treatife of much abilil tied " De
Recta Latin: Grsecique termor is Pronun .'' In the

year 1529, EraCnus left Baii! for Fril urg, in order to (hew

his attachment to the church which had for fome years

been lofing ground in Bafil, and fo completely had the re-

formed religion gained an afcendancy there at this peri

that all the images were taken from the town-houfe

other public places and burnt, which was fuppofed

to hi the means of putting an end to the differences

among the common people. Erafmus wa« now advancing

in life, and feemed, more than ever, fearful of being thought

friendly to the reformation, and to Ihew his zeal for the op-

polite fyftem he wrote and publifhed an epiftle againft fome
" who falicly call themfelves E ," and as they, from

his former works, had produced his authority againft perfe-

cution, he began to maintain that there were certain c

in which they might lawfully be punifhed capitally as blaf-

phemers and feditious perfons. Such were the unworthy
fteps to which he was led by an anxiety to keep on good
terms with his patrons and proteft( -.

In 1535 he returned to Bali!, and fo highly was he
efleemed bv the church of Rome, that there was an i:

tion to give him a place in the college of cardinals ; but it

was too late for him to accept of the high honour. His
health rapidly declined, and on July 12, 1536, he died of

a dyfentery at the age of fixty-nine. He was buried with

great funeral pomp in the cathedral church of Bafil, wl

his tomb ftill remains. By his will he left legacies to feveral

friends, and the relidue of his property he devoted to charit-

able purpofes. In perfon he was below the middle fize, well-

fhaped, of a fair complexion, with a chearful countenance,

a low voice, and agreeable elocution. He had aflumed the

name of Erafmus in conformity with the pedantic tafle then

prevailing among men of letters of taking names of Greek or

Latin etymology ; he trandated his name cf " Gerard,"

fying " Amiable," into the equivalent ones of " Defi-

derius" in Latin, and " Erafmus" in Greek, making ufe

of both, but the latter was his common and perpeti.J

appellation.

Erafmus was a voluminous writer ; and his works were
publifhed in nine volumes folio. They conlift of mime:

tranflations from the Greek ; of grammatical and philol

cal pieces ; of poems, declamations, and orations ; of a e 1-

lectio.i of adages and apophthegms ; of works in divi

on various topic?, moral, didactic, and controversial ; eta
verfion of the New Tcftametit, paraphrafes of the gofpeis

and the epiftles, and commertaries on fome other parrs

of fcripture ; and of apologies, epiftles to correfpondents,

&c. A r.ew and handfome edition of his works t

publifhed in Holland by Le Clerc in eleven volumes folio,

2 170J.



ERA
1703. Dr. Jortin, the biographer of Erafmus, fpeakiug

of his Latin ftyle, fayBj it " is that of a man who had a

ftrong memory, a natural eloquence, a lively fancy, and a

ready invention, who compolcd with great facility and ra-

j idity, and who did not care for the trouble of revifing and

corre&ing ; who had fpent all his days in reading, writing,

and talking i.atiu; for he feems to nave had no turn for

modem languages, and perhaps he had alrroft forgotten his

mother-tongue. His ftyle, therefore, is always unaffected,

eafy, copious, fluent, aud clear ; but not always perfectly

pure and ftrictly claffical."

No one contributed fo much as Erafmus to throw difcrcdit

upon the barbarifm and ignorance of the fchools, or to

make literature agreeable, and connect it with good fenfe

and folid criticifm. He was a great public benefactor ; and

therefore he is juftly regarded as one of the principal glories

of his age and country. His memory is equally honoured at

the place of his birth and of his death. Several of his

relics are preferved at the latter place, and at the former,

the houfe in which he was born, is marked with an inferip-

tion, and his itatue decorates the great fquait. Jortin's

life of Erafmus. Bayle. Complaint of Peace. 1802.

Erasmus, in Geography, a mountain of the ifland of

Ceylon
; 30 miles N.W. of Trincomaly.

ERASTIANS, in Eccltjiqftical Hiftory, a religious Ce&
or faction, which arofe in England during the time of the

civil wars, thus called from their leader, Thomas Eraftus,

a German divine of the lixteenth century, whofe dif-

tinguifhing doctrine was, that the church had no right

to difcipline, that is, no regular power to excommunicate, ex-

clude) cenfure, ablolve, decree, or the like.

According to the founder of this feet, the paftoral office

was only perfuafive, like a profeffor of the fciences over his

ftudents,without any power of thekeysannexed. The Lord's
fupper and other ordinances of the gofpel were to be free and

open to all. The minilter might diffuade the vicious and
unqualified from the communion, but might not refufe it,

or inflict any kind of cenfure ; the punifhment of all offences,

either of a civil or religious nature, being referved to the

magiftnte. The pretended advantage of this fcheme was,

that it avoided erecting imperium in imperio, or two different

powers in the fame civil government ; it effectually de-

itroyed all that fpiritual jurisdiction and coercive power over

the confeiences of men, which had been challenged by
popes, prelates, prefbyteries, &c. and made the govern-

ment of the church " a creature of the date." Molt of

our firft reformers adopted thefe fentiments fo far as to

maintain, that no one form of church government is pre-

ferred in fcripture as a rule for future ages, as Cranmcr,

Rcdmayn, Cox, &c. and archbiihop Whitgift, in his con-

troverfy witli Cartwright, delivers the fame opinion. The
Eraflians formed a party hi the AfTeir.bly of Divines in 1 64-5,

and the chief leaders of it were Dr. Lightfoot, Mr. Col-

man, Mr. Selden, and ck ; and in the houfe of

commons there re, 1 fides S Id and Whitlock, Oli-

ver St. John, efq. fir Thorn li igton, John Crew,
efq., lir John Fliplley, and 1 guiflied rcputa-

tion. I.i tli. aflenib'y, the id not except againft

'political "tion,"

proper to be e(l trate, but they
' dm of 1 right." Accordingly

the houfe of commons.
; ] LP 1. ii

\STUS, Thomas, in 'i hyfician, was

I , in 1523, at /1 1 difli i£t of

I land. He fluditd at Bafil, where

he v.-»3 feized with the plague in 1542, and narrowly clcapcd

r. r a
death. He fu fie red a long and tedious cptv<alefcence»

which, together with his poverty, threw an almoft infur-

mountable impediment in the way of his (Indies; but he

fortunat ly found a generous protector, who opened the

door of the I. ie ices lo him, a id furniflied him with the means

of travelling to Italy. He took up his refidei ce at Bologna,

where his proficiency in the (tudy of philofophy and medi-

cine was Inch, that he obt liaed the honour of the degree of

doctor of thefe two fciences Finding himfelf in a fhort

time holding a diftinguifhed fituation among the men of

learning, he followed the cuftom of the times by changing

his name ; giving a Greek turn to his original name, which
was Lieber, (beloved,) he called himfelf Eraflus. Under
this appellation he became a teacher of medicine at Hei-
delberg, where he obtained coi'.fiderable reputation ; and in

1581 he was called to fill the medical chair in the univer-

fity of Bali!. But this honourable fituation he did not

long enjoy ; he died on the ift of January, 1583.
He left many works behind him, of which fome were

printed during his life, and others have been published finer;

his death ; their contents, however, are not particularly

inteiefting ; the following is a lift of their titles and editions.

" Difputationum de Medicina nova Phiilippi Paracelfi,"

p. i. Bafil, 1572, p. ii. ibid. 1572, p. iii. ibid. 1572, p. iv.

et ultima, ibid. 1573, all in 4to. In thefe volumes he
refutes the doctrines which Paracelfus had previoufly taught

at Bafil, and had committed to writing. 2. " De Caufa

Morbor. Continente," 4to. 1572. 3. " De Occult. Pharma-
cor. Poteftatibus," 4to ; ibid 1574; Francofurti, 1 61 1.

4. " Difputat. de Auro Potabili." 4to. Bafil, 1570', 1594.
5. " De Putredine Liber," 4to. ibid. 1580; Lipfi?;, 1590.
6. " Epiftola de Aflrologia Diviuatrice," 4to. Bafil, 1580.

7. " De Piuguedinis in Animalibus Geneiatione et Cou-
cretione," 4to. Heidelberga;, 1580. 8. " Comitis Mon-
tani, Vicentini, novi Medicorum cenforis, quinque Librorum
de Morbis nuper Editofum Viva Anatome," 4to. Bafil,

1 58 1. 9. " Ad Archangeli Mercenarii Difputationem de

Putredine refponfio," 410. ibid. 1582. ic. " Varia Opufcula

Medica," folio, Franc. 1590. See Eloy Diet. Med. Biog.

Diet.

ERATO, from spaai, I love, in Mythology, the name of

one of the nine Mufes who prefided over love-poetry. " By
Erato," fays Callimachus in his epigram on the nine Mufes,
" the pious hymn was made." To this Mufe iome have

afcrib'ed the invention of the lyre and lute ; but parti-

cularly the pfaltery or long lyre of nine firings ; and file is

reprefented with a garland of myrtles and rofes, holding a

lyre in one hand, and a bow in the other, and at her fide a

Cupid with his torch. In the portraits of Apollo and the

Mufes, dug out of Herculancum, Erato is exhibited holding

a plectrum or bow in her right hand, and feeming to play

with the lingers of her left. The pfaltery, or lyre, is more
than twice the length of that in the hand of Tcrpfichore.

(See MuSES.) There is alio a Nereid of the fame name.

-ERATONOS, in Ancient Geography, ifiands of the

Arabic gulf. Pliny defignatis their and.ty by the epithet

I .

ERATOSTHENES, in Biography, an eminent Greek
mathematician, philofbpher, and chronologift, was born
at Cyrenc in the fecond year of the 126th olympiad,
or 275 B. C. He was educated under Arifto,"thr philofo-

phcr of Chios, and Callimachus, the poet; and he himfelf

had fcveral difciples who were eminent, and among the

number was Ariltophanes of Byzantium, one of the mo ft

'
1 Ii brati d grammarians of his 1 ime. Such was the fame of

Eratofthenes as a man of extenfire erudition, that he was
denominated jrnfafaofj ;'.

e, victorious in five contexts, alluding

to
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to the five prize* of the Olympic games, and exprefling his

pre-eminence in all kinds of literary purluits. He was alfo

ftyled the cofmographer and father of chronology, the mea-
fiirer of the univerfe, and the fecond Plato. On the invi-

tation of Ptolemy Euergetes, he removed from Athens to

Egypt, and fncceeded Zenodotus in the office of librarian to

the famous library at Alexandria. This office he retained

under three fucceffive princes, dilcliarging his tmft with fin-

g.ilar honour, and acquiring high reputation for literature

and fciencc by his writings and difcoveries. Availing him-

felf of the multitude of hillorical memoirs, which tiie library

furninSed, he was both prompted and enabled to determine

the dates ofmany diftinct facts, by laying down certain chro-

nological canons, for which fee Chronology. He alfo

employed his eminent abilities and learning, with equal fuc-

cefc, in reducing geography to a regular fyftem, and laying

its foundation upon clear and folid principles. He I

wile firlt introduced into his map a regular parallel of lati-

tude, which was a geographical outline traced over cer-

tain places, whofe longelt day was obferved to be exactly

of the fame length. Pie began it from the ftraits of Gibral-

tar, and it thence palled through the Sicilian fea, and near

the fouthern extremities of Peloponnclus, and was continued

tli rough the ifland of Rhodes and the bay of Kfus, and then

entering Cdicia, and fo croffing the Euphrates and Tigris,

was extended to the mountains of India. By means ot this

line he endeavoured to rectify the errois in the ancient geo-

graphical map, fuppoled to be that of Anaximandcr. In

drawing this parallel, he was regulated by oblerving when
the longeft day coniiited of 14A hours, which Hipparchus

afterwards determined to be the latitude of 36 . The run-

ning of this parallel through Rhodes was a happy thought

of Eratotthenes, becaufe it not only encouraged him to

trace upon his map other parallels at certain intervals

from his firfr, fuch as one through Alexandria, another

through Syene, and another through Meroe, but he un-

dertook, to trace at right angles to thefe a meridian pair-

ing through Rhodes and Alexandria down to Syene ar.d

Meroe. His progreffion this way enlarged his ideas with

regard to the fcienees of geography ad aftronomy, and

induced him to attempt a more arduous tank, which was
that of determining the circumference of the globe by an

actual meafurement of one of its great circles, making his

computation upon the whole by uniting certain accurate ob-

fervat ions made in the heaver:? with a correfponding dHlance

car fully furveyed, and taken upon a meridian of the

earth. The fegment of the meridian which he fixed upon

for this purpofe, was that between Alexandria and Syene,

the diilance of which was meafured, and found to be 5000
(ladia, and the angle of the fhadow upon the fcaphia, or

fun-dial, which was obferve J at Alexandria, '.vas equal to the

50th part of the circle ; for at Syene there was no (hadow

from the gnomon at the mid-day ol the fummer-folftice ; and

that this might be more accurately taken, they dug a deep

well, which being perpendicular, was completely illumii ated

at the bottom, when the fun was vertical. The fubftance of

t!::s account was taken From Cleomedes, who feems to h.ave

extracted it from Eratofthenes's original work, entitled

M;1;>jh-. (See Fabr. Cell. Grxc. vol. ii. p. 477.)
And it is publifhed as fuch at the end of the Oxford edition

of Aratus in 1672, though under the title o. . m; yk;

ir=-pi<ts.'wxf. By this account Eratofthenes made the circum-

ference of the earth amount only to ; 50,000 ftadia, whereas

a multitude of original authors, ( fuch are Strabo, Geminus,

Vitruvius, Macrobius, Pliny, Capella, and Cenforinus,) have

uniformly given the numbers to be 252,000. In order

to reconcile thefe differences, Dr. Murdoch ( Enquiries con-

E R B

cern'mg M.afures of length, prefixed to Bufching'i G ogra-

phy, vol. i.) has ingenioufly fuppofed, that iufkad of 7 11',

the difference of latitude was 7 8'.', which was the .',, "tii

of the circumference, which would bring the calculation to

252,000 iladia, and that Cleomedes neglected the fmall

fractional part of the denominator ; but that the principal

miflake was in meafuriug the diflance, and finding it to be
5000 ftadia. Eratofthenes, by making the circumference

to be 250,000 iladia, allowed 700 iladia to a degree, which,
by the reduction of 8 Iladia to a Roman mile of 50:0 :

amounted to Sy\' Roman miles to each degree. We (hall

return from this digrefii.m, after oblerving, that the map of
Eratofthenes appears to have contained little mere than the

Mates in' Greece, a:> i the dominions of the fucceffors of
Alexander, digefted from preceding furveys. He had feen

indeed, and has quoted the voyages of Pytncas into the great
Atlantic ocean, which gave him fome faint idea of the
weftern parts of Europe : but they were fo imperfect, that
they could not be realized into the outline of a chart.

Strabo tells us that he was extremely ignorant of Spain,

Gaul, Germany, and Britain, as well as of the Gxti and
Baftarni ; he was equally ignorant of Italy, the coalls of
the Adriatic, of Pontus, and of all tile countries towards the

north. And he mentions in another paflage, that Eratof-

thenes had made the diilance from Epidamnus, or Dyrrha-
cbiura, on the Adriatic, to the bay of Thermae on the

yEgean tea, quite nereis Epirus, to be only 90; ftadia,

when it was really above 2coo Iladia ; and in another in-

llance he had enlarg. 1 the dillar.ee from Carthage to

Alexandria to be 15,000 iladia, whereas it amounted to no
more than 9000 iladia.

Eratofthenes alfo obferved the obliquity of the ecliptic,

which, in the year 230 B. C. he makes 23 51' 20". (See
Ecliptic. In anepillle to king Ptolemy he gave a folution

of the problem for the duplication of the cube ; and he in-

vented a convenient method of difcovering the primary num-
bers, that is, fuch as have no common meafure but unity,

which has been called the fieve of Eratofthenes. He wrote
alto numerous treatifes in grammar, aftronomy, hiftory, and
geography, together with dialogues on the philofopl.ical

lects, and poems. Fragments merely of his different pieces

have reached our times, fome of which were publifhed at Ox-
ford in 1672, with brief annotations, in c>vo. Thefe frag-

ments were alfo printed in the Uranologium of Petavius at

Paris in 1 6}0, and afterwards at Amilerdatn in 1703. The
moft valuable remnant of his works is his " Catalogue of the

kings of Thebes in Egypt, from Menes, who firtt peopled

Egypt after the deluge, to the time of the Trojan war."
This contains, a feries of 38 kings in a direct line of fuccef-

fion, taken not only from the records in the Alexandrian
library, but from the facred archives in Diofpolis, or Thebes
itfelf, and probably intended for fupplyir.g the defects, and
correcting the errors of Manetho's dynailies. This has

been ufedby fome of our cb'ell chronologers as an authori-

ty far fettling the Egyptian chronology. Eratofthenes died

at the advanced age of 80 or 81, having, as fome authors

report, flarved himfelf to death, becaufe he was unable to

bear the depreflion of fpirits occafioned by the decay cfhis

fight. Suidas. VofT. de Hill. Gr.ec. Fab. Bib. Grsec. More-
ri. Anc. Un. Hill. Gen. Biog.

ERBACH, in Geography, a fmall town of Germany, in

the circle of Francor.ia, anciently called Erdtpach, with an
old caftle, belonging to the counts of Erbach, who, before

the difiblution of the German empire, had two voices at the

diet of Ratifbon, in the college of the imperial counts of
F.anconia. The whole county is about 25 miles in length,

and 20 miles in breadth ; its population does not exceed the

number
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number of 30,000 individuals. It is a mountainous country,

but tolerably fertile, and producing both com and wine ; of

the latter, that of Schonberg, near the Bergllraffe, is reckon-

ed tin- bell.

ERBAT, a town of A fiat ic Turkey, in the province of

Diatbekir ; 58 miles S.E. from Diarbek.

ERBAZ, a town of Afiatic Turkey, in the province of

Natolia ; 36 miles W.S.W. from Degnizlu.

ERBI1A) in Ancient Geography, a town of Sicily, writ-

ten Herbita by Cicero. It is thought to be the modern A7-

tofia.

ERBLSPACH, or ErlsbacHjUi Geography, a town

of Germany, in Lower Bavaria ; 34 miles E. S.E. from I n-

golftadt.

ERCABUM, in Ancient Geography, a town of Euro-

pean Sarmatia. Ptolemy.

ERCE', in Geography, a town of France, in the depart-

ment of the Ille and Vilaine, and diftrict of Bain
; 5 miles

E. from Bain.

ERCEUS, of rpxo;, feptum, in Mythology, the name by

which thofe who were appointed to guard the walls of a

city invoked Jupiter. Tins appellation, lomctimes written

fferfeus, was given to Jupiter, becaufe his altars, efpecially

in the houfes of princes, Hood under the open air in places

inc'ofed with walls.

ERCHEE, in Geography, a town of Perfia, in the pro-

vince of Adirbeitzan ; 60 miles E.N.E. of Tauris.

ERCILLA Y ZUN1GA, Don Alonzo db, in Bio-

graphy, an eminent Spanifh poet, was born at Madrid in

1533. His father, dekended from a noble family, purfued

the profeffion of the law, but dying while Alonzo was an

infant, the child and his mother were received into the houfe-

hold of Ifabella, wife of Charles V. Alonzo, as foon as

his years permitted, was made page to the infant don Philip,

whom he attended in his progrefs through the Low Coun-

tries, and part of Germany and Italy. He afterwards ac-

companied the fame prince to England, to celebrate his

marriage with queen Mary. During their (lay here intelli-

gence was received of a revolt in Chili, upon which troops

were immediately fent off, with whom Ercilla embarked

and proceeded to Lima. His duty required him perfonally

to engage in a fubfequent war with the Araucanians, whofe

courage and love of liberty he admired, and even applauded,

though be was under the neccfiky of lliing all his efforts in

fubduing them. The intervals of warfare he employed in

recording, in heroic verfe, the intereiting fcenes to which

he was witnefs. After he had efcaped the dangers of the

expedition, he had nearly loft his life at a tournament exhi-

bited in honour of the acceifion of Philip II. During the

fete a difpute arofe between Ercilla and another gentleman ;

fwords were drawn, and many joined in the conflict, which

being conftrued into a plan of mutiny by the governor, he

haftily, and without examining into the matter, condemned

the principal difputants t ) be beheaded. Ercilla was led to

the fcaffold, and his innocence was demonftrated but juft in

time to fave him from an ignominious death. He returned

to Spain with his health very much impaired, in his twenty-

ninth year ; but after .1 very fiiort flay at home, he com-

menced a tour through various parts of Europe; but with

what particular view has never been afcertained. In 1570
he married, and was made gentleman of the bed-chamber to

the emperor Rodolph II. Ten years after this, he was

found r< Tiding at Madrid, in retirement and poverty. The
kiig whom he had ferved, and to whom he dedicated

In poem " Araucana," made him no requital for his fervices,

and little more is known of him, than the mention made by

a contemporary of his being engaged, in 1596, in celebrating
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the victories of the marquis of Santa Cruz, in a poem that
has never been published.

The " Araucana" is an hiftorical poem, containing a nar-

rative of real events, intcrfperfed with fabulous circura-

ftances. It contains 37 cantos, is formed en no regular plan,

but is an unconnected ferics of adventures. The verfe is

faid to be flowing and fpirited, though fometimes it is pro-
faic and infipid. Mr. Hayley, in his Effay on Epic Poe-
try, has taken pains to make Ercilla known to the Englifli

reader, by translations offeleft parts, and an aualyfis ol the
whole poem. Gen. Biog. Hayley on Epic Poetry.
ERCTA, in Ancient Geography, a mountain of Sicily,

near mount Erix. Diod. Sic. Polybius.

ERCYNA, a river of Greece, in Eceotia, not far from
the cave of Trophonius.

ERDENI-TCHAO, in Geography, a town of Chinefe
Tartary, in the country oftheEluths ; 6S0 miles N.W of
Pekin.

ERDER, a town of Geimany, in the cirele of Weft-
phalia, and country of Lippe; 12 miles N.N.E. from Lem-
gow.
ERDMANSDORF, a town of Germany, in the cir-

cle of Upper Saxony, and circle of Erzgeburgh
; 5 miles

E. of Chemnitz.

EREBENNUS, EfE&no?, a name given by Galen and
fome other of the Greek writers, as a diliindive epithet for
the black chamaeleon thiftle, which was efteemed poifonous,
and was by this word diftinguifhed from the aegleus, or iLtyTms,

or white chamaeieon, which was an efculent plant, and uled
by fome as an antidote. It has happened, however, thcit

the white chamxleon thiftle has been by fome called a poi-
fon, as well as the black ; but this is only owing to a
miftake of Pliny, in fuppofing the effects of birdlime to
have been attributed to this plant, becaufe of its yielding a
vifcous, but fafe gum, at its root. It was called by fome
ixias chameleon. See Ixias.

EREBINTHUS,in Botany, (tp^.So;, an ancient Greek
name for fome kind of vetch or legume), was applied by
Mitchel to a fuppofed new genus of his own, which is the
Galega virginiana of Linnaeus. The hitter in his Sp. PI. in-

accurately quutes Mich. Gen. which fnodd n.ean Micheli,
and profeiTor Martyn, under his Galega, fp. 4, has Mant.
Gen. both which would be unintelligible without an expla-
nation

EREBUS, Ef.ffo.r, from 3~ij;, night, in Mythology, a
term denoting darknefs. According to Hcfiod, Chaos
engendered Erebus and Night, from whofe mixture was
bom tether and the day. Ariftophanes, ridiculing fome an-
cient fyftem of theogony, in his comedy of the Birds, intro-

duces one o<" his actors as faying, that iu the beginning were
the Chaos, the black Erebus, and the vatft Tartarus; but
as yet there was neither earth, nor air, nor heavens. Night,
with, her iable wings, laid the firft egg in the womb of Ere-
bus, whence fpruug, afier fome time, beneficent love,
adorned with golden wings. From the union of love with
chaos, arofe men and animals. This was alfo the name of
pait ot the inferi among the ancients: they had a peculiar
expiation for thofe who were detained in Er-'bus.

Erebus was properly the gloomy region, and diftinguifh-

ed both from Tartarus, the place of torment, and Elyfium,
the region of blifs : according to the account given of it by
Virgil, it forms the third grand divifion of 'the invifible

world beyond the Styx, and comprehends feveral particular
diftnets, as the limbus infantum, or receptacle for infants

;

thelimbusfor thofe who have been put to death without
caufe; that for thofe v. ho have dell loycdthemfelvcs; the fields

of mourning, full of dark groves and woods, inhabited by
thofe
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thofe \oo di»d for love ; and beyond thefe, an open chanv
paign country for departed warriors, JEn, lib. vi. p. .;; .

&c.

ERECi or Erech, in Ancient Geography, a town of

Chal h is mentioned in the bonk ol Genefis ch. x.

v. 10. us one of the places in which Nimrod begp.:i to efta-

blifh his ki T is was probably the Aracca, placed

bj Ptolemy in Sufia be river Tigris, below its con-

fluence with the E mi il Arecha.
city the i fields, which abound with

I

hta, and iomctiir.es takt fire, derive their name.
" Ardet - . aut unda per hofrita cam]

T.b.ill.

ceofAfia, which extended on both fides

of the Tigris and Euphrates, from

their junction to the i.a.

ERECT Flowers, in Botany, are fuchas grow upright,

without hanging or reclining the head. See Flower.
Erfct /.

. iEAF.

ion. The defences of a face, in forti-

fication, are faid to be ereft when the fevera] works bear

directly and regularly upon the approaches, in fuch manner
as to tend uniformly towards the capital, from which they

are drawn respectively. Thus, when the two baftions which
d a curtain are equal and fimilar, and the ravi

with all its dependencies, Hands evenly upon the line, or

capital, of that face, without obliquity, or curve, the

I
- of fuch defences are Lid to be creel. It will be rea-

rftood, that in every regular fortification the whole
of the defences will be of this defcription : and that in all

ular fortifications there will probably be a mixture of

erect and of oblique defence. The latter is by no means to

be conlioe.ed a defect ; fince innumerable cafes might occur in

which the prolongation, or the curtailment of any particular

part, fuch, for inftance, as the face or flank 01 a bail ion,

might be indifpenfably neceffary, either to make way for

fome natural advantage, or to prevent that kind of weak-
nefs which might otherwife be entailed by the proximity of

fome height, whence enfilading might be fuccefsfully prac-

tifed. When, therefore, the two baftions are diffimilar, or

when they are unequal, lo as to render the flanked angle of

either lefs diftant on the capital, if a line of defence were to

be drawn upon, and formed from, the two extremities of

fuch unequal baftions, the raveline muft either ftand a little

obliqnelv, or the baftions muft be unequally protected by it.

This kind of obliquity is extremely rare, and is often

neglected where great acceffion of ftrength might otherwife,

by its adoption, be given to weak parts; it is peculiarly

appropriate lo fortreffes, of which only one or two faces

are underftood lobefubject to approach.

Erect Vlftont'ra Optics. See Vision.

Erect, direct, aria declining, &c. dials, ftc. See Dial.
ERECTHEUS, in Biography, is reckoned the 6th

king of Alliens, from Cecrops its founder, and is fuppofed

to have fucceeded his father Pandion about the year 1397
B. C. Some have referred to this reign the arrival of Ceres

in Attica, after the rape of her daughter Proferpine, who
taught the cultivation of corn, about the year 1 383 B C. and

the institution of the Eleufinian myfteries. Erectheus

reigned 50 years, and was (lain in a battle with the Eleu-

fians.

ERECTHIA, in Ancient Geography, a municipal place

of Greece, in Attica, belonging to the Egeid tribe, and de-

riving its name from king Erectheus. It was the native

place of the orator Ifecrr.tes.

ERECTION, the ad of railing or elevating a thing in a

right line.

ERE
The erecting of a perpendicular on a line given, is a popu-

lar probli 1 try. See Pi in mdk ;:tt».

The term erection is alfo ulei:

tioi. of a marquif te into a duchy; bifhoprics can only be

, is the change in the Mate of
then , by which that organ is rendered rapab'e of
entering the vagina of the female, for the purpofes of fexual
iutercourl -. G iation.

ERECTOR, in Anatomy, a name given to two mufclei
the power of b with

which they are connected .nto an erect i'atc They are

, nd erector clitorjdia of the fe-

subject. S < ( 10M.

ERECTUM, Folium, in Botany. See Li
ERECTUS, Caul is, an upright ftem. SccCavli:,

n. r>.

EREGEM, in Geography, a town of Flanders ; 10
miles S.W. of Bruges.

EREGMOS, from s^i/.i, I hreah, a word ufed by the

ancients to exprefs a bean decorticated and broken into

(mail pieces, in order to be boiled in ptifans ; and alfo ap-

plied indifferently to all the leguminous fruits broken in the

fame manner.

EREKLI, in Geography, a town of Afiatic Tin!:

the province ofCaramania ; 60 miles E. cf Cogni.

EREMEGIKE, a town of Alia, in Thibet; 25 n

of Tourfan.

EREMIT. Sec Hermit.
ERES, or Eris, in Geography, a town of re.fii,

in the province of Schirvan, on the borders of Armenia

;

£0 miles S.W. of Derbend, and 120 S.E. of Tefiis.

ERESIA, in Botany, a name given by Plumier to a

new American genus, Nov. Gen. S. t. 25, in honour of the

Grecian botanift Theophraftus Erefius ; but Linnaeus, and

all fucceeding writers, have, with the grcateft poffible pro-

priety, called the plant Theophrafla, wheh fee.

ERESMA, in Geography, a river of Spain, which runs

into the Duero, between Simancas andTordeliilas.

ERESOS, in Ancient Geography, a town of the ifland of
Lcfbos, which was the native place of Theophraftus.

ERESUS, otEbusus, a town ofthe ifland of Ebufus,

founded by a colony of Cart! Its harbour was
commodious, its walls very large, and its houfes well built.

ERETENUS, a river of Italy, in Venetia, farao

cording to ./Elian, for its excellent eels, and fuppofed to be
the prefent Rctona.

ERETHISMUS, (from tfgfr, to irritate, or excite),

Medical writers extend the general meaning of this term to

every kind of irritation which has a tendency to weaken and

deftroy the vital powers.

In this article we intend to take particular notice of a dan-

gerous affection of the conftitution, well known among lur-

geons by the name of the mercurial erethifmus.

Mr. Pearfon acquaints us, that on his fir It fucceeding to

the iituation of furgeon to the Lock hofpital, he had occa-

fion to remark, that almoll every year one, and fometimes

two inftances of fudden death occurred among the patients

of that charity. No caufe could be affigned for thele e\

.

but the fubjects were commonly obferved to be men who
had either nearly, cr completely fiuifhed a courfe of mer-

cury. Meffrs. Bromfield and Williams, on being confulted

by Mr. Pennon, concerning thele extraordinary cafes, con-

feffed themfelves ignorant of the caufe, mode of prevention,

and treatment, and explained, that they had never been

able to detect any difeafed appearances in the bodies of luc'i

perfjons as had died in this sudden and unexpected ma
Mr.
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Mr. Pearfon at length afcertained, that thefe unfortunate

accident- wore to bo afcribed to mercury afting as a puilon

on tbe fyftem, quite unconnected with its operation as a

Remedy; and that its deletcriqus qualities were neither in

proportion to the inflammation in the month, nor to the

.1 quantity of mercury abforbed into the constitution.

The disordered ftate of the fyftem, implied by the mercu-

rial erethifmus, comes on after a long employment ol mer-

cury, and tends to a fatal termination. According to Mr.

Pearfon, it is characterized by great depreflion of lire':

B fenfe of anxiety about the prsecordia, irregular aftion of

the heart, frequent fighing, partial or univerfal t

a fmall, quick, and fometimes an intermitting pulle, occa-

fional vomiting, a pale contracted countenance, a fed

coldnefs; but the tongue is feldom furred, and the vital

natural functions are not much disordered.

Mr. Pearfon obferves, that when thefe, or the greater

part of thefe fymptoms are prefent, a Sudden and vii

exertion of the animal power will fometimes prove fatal.

Walking haftilv acrofs the ward ; riling up fuddenly in the

bed to take food ; or (lightly Struggling with fome of the

other patients, are circumftances noticed by the above

tleman as having commonly preceded the Sudden death of

fuch perfons as have died of the mercurial erethifmus.

In order to avert the perilous effefts of this peculiar af-

fection, Mr. Pearfon ftates, that the employment of mer-

cury is, at all events, to be discontinued, whatever may be

the liege, extent, or violence of the venereal fymptoms.

Every consideration muft yield to the great object of extri-

cating the patient from a ftate of impending destruction
;

nor would a perfeverance in the: ufe of mercury, under thefe

circumftances, be of any avail, in regard even to the fyphi-

litic complaints.

The patient fhould be expofed to a dry, cool air, with-

. out being Subjected to any more fatigue than can be avoided.

Mr. Pearlon contends, that fitting in a room with a window
ot fufficient, but that the patient Should go into a

field or garden, and live as much as pofiible in the open air,

till the above fymptoms have disappeared. This plan

fhould be conjoined with a generous diet. In this way pa-

tients have often been Sufficiently relieved in the fhort Space

cf ten or fourteen days, to re-commence the employment of

mercury, and to bear its exhibition effectually, without any

bad confequences.

The gradual approach of the mercurial erethifmus is com-
monly indicated (according to Mr. Pearfon's account ) by
palenefs of the countenance, a ftate of general inquietude,

and frequent fighing: the relpiration becomes quicker,

fometimes accompanied with a Senfe of conftriftion acroSs

the cheft; the pulSe is Small, frequent, and oSten inter-

mitting, and there is a SenSe of fluttering about the prsecor-

dia. In this early ftage the further progref3 of the mercu-

rial erethiSmus may be Srequently prevented by the exhibi-

tion of the camphor mixture w ith large dofes ot the vola-

tile alkali, the employment of mercury being at the Same

time Sufpended. Alio, when the Stomach is not opprt iled

by SarSaparilla, this medicine is produftive of infinite benefit

to perfons afilifted with the mercurial erethifmus. .See

Pearfon on the " Effects of various Articles of the Materia

Mcdica in the cure of Lues Venerea," edit. 2. p. 155 to 159.

ERETRIA, in /Indent Geography, a town of Greece,

in the Phthiotidc, a country of Theffaly.

Eretria, a town of the iflaud of Eubcea, Situated on

thefea-coalt at fome distance to the South-caft oS Ch
oppolire to the mouth of the Oropus. which, on the con-

1 at, Separates the limits of Bccotia from thoSc of Attica.

This town wa9 probable built by tlie Athenians, as Strabo

Vol. XIII.

ERE
Says, before, but according to Ilerodotui, after the war of
Troy. It was Sor a long time a considerable place, and re-

mained in a (lourilhing Slate under the rcigu of Darius, Son
oS Hyftafpes. It was deftroyed by the Perfians in the war
of Greece, but was after 1 rich,

and iubfifted in the time of Strabo. It was amply funiifhed
with pictures, Statues, and Such ©rnaments. We cannot
trace any remains, e erfaafion that itexifted in a

place called by the modern Gn ,
I 1 tinai.

it'-'x terta, Ereti '
, in the A Me-

dico, the name of a very peculiar kind of alkaline hole, dug-

in the Negropont, near the ancient Eretria, and once in

ife as an aftringent and a Sudorific.

The an; -,
; all mention the Eretrian

enrth, and Diofcorides and Galen defcribe two kinds of it,

a gn ite. The grey is'what is properly diftin-

d bj this name, being an earth of a different kind
from ail the other boles. The white, though the ancients
feem not to have obferved it, yet was plainly, from their

own descriptions, the Same with the white bole armenic,
though Sound in a different place. Hill's Hi ft. of Foil', p. 5.
The grey or genuine Eretrian earth is a line and pure

greyifh white earth, moderately heavy, naturally of a

Smooth Surface, X.S a friable texture, eafily crumbling to
pieces between the lingers, but not Staining the Skin in

handling
; it Sticks firmly to the tongue, but melts to a

butter-like fubftance in the mouth ; it burns to a perfect
Snow-white, and effervefces violently with aqua-Sortis. But
what abundantly diitinguiff.es it from all other earths is,

that if a little be wetted, and drawn over a plate of brafs or
copper, So as to mark a line, the mark will in a little time
appear blueiSh. This is recorded of it fo early as in the
writings of DioScorides, and experiment proves it to be
true. It Seems plainly to be owing to an alkaline quality
in the earth ; this it plainly manifefts by its fermenting fo
Strongly « ith acids ; and it is as well known that alkaline*

draw a blue tinfture from copper.

The ancients all efteemed it a great medicine, and were
particularly careful in their way of preparing it for ufe, by
frequent waffling. It is now unknown in the Shops, but its

highly alkaline quality, in which it is So much Superior to
all the earths in uSe, might make it worth the bringing
into uSe again; and it may Still be had in its old place, in

almoft any quantities.

EREfRIAC School, in the Hiftory. of Phihfqphy.
See El 1 ac School.

ERET RUM, in /Indent Geography-, a lown of Italy,

in the country of the Sabines, N. E. of Rome, and S. W.
of Cures. Strabo precifcly marks its Situation, when he
fays that it was on the Via Salaris, and that the Via No-
mentana terminated there. It was at a fmall diitance from
the Tiber, near the iSth mile Stone, according to the tables
of Antonine and Peutinger.

EREUATIS, a tawn of ASia Minor, in Lyeia.
EREUM, a town in the ifland oS Sardinia.

EREWASH-Canal, in Geography, it the parliamen-
tary name of an important line of* canal navigation, which
nearly divides the counties of Derby and Nottingham for
about twelve miles, of which an account has been given
under our article Canal, to this it may be neceffary to
add, that by the aft of the 29th George III. for Cromford
canal, the tolls on this canal for all articles, excopt coals and
coke, weve lowered to one-half of thofe mentioned in the
original aft, it being provided that no Supplies oS water tt*

the canal mould be taken for the uSe of the Cromford
canal, except at thirty Sect below the Summit level of this.

Upoo this canal tke very important experiment wa» tried.
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it Ilkerton common, of fusTering the coal-owners to work

their coal under tlie canal inftead of paying large turns in

order to have the fame left, as the aft had provided, and a

great ) igth has been thus excavated and the ground fet-

tl i! with only a trifling and temporary inconvenience to

the canal, in railing th« banks: on the Nottingham canal

the feme was alfo fi ly tried, even upder the locks,

on the recommendation o£ Mr. Thc.T.as Walker; fee Not-

tingham canal. A rail-way branch conducts from the head

of this cai 1 to Bej garlea and another to 0!.l Brinfley col-

lieries in Nottinghamfhire ; a ,d another, conitrufted in i8;8,

to the new collieries in Cour.anbury-wood in Derbyshire.

ER1 fmall town of France, in the department

of the Sambre and Metife, chief place of a canton in the

diftrsft of Maiche, with a population of 640 individuals.

Its canton has a teiritorial extent of 272I kiliomctres,

13 commu'ses, and 45; 9 inhabitants.

E P. FA, a town of the ifland of Corfica ; 25 miles N. N.W.
of Boflia.

ERFURT, or Erfort, anciently called Erpet, or

Erpiifurt, a very old town of Germany, in Thuringia, on

the river Gera, 6. miles N.by E. ofCoburg. N.lat. 51 6'.

It appears to have been founded in the beginning of the

fifth century. The empei or Lewis held a diet at Erfurt

in the year 852. The emperor Henry I. did the fame in

935, and Rudolph I. in j 289. The laft diet of the empire

held at Erfurt was that of the year 1566. Erfurt was not

an immediate free imperial city, but it enjoyed feveral con-

siderable lordfliips and immunities, firft under the proteftion

of the landgraves of Thuringia, then of the princes of

Brunfwick, and laftly, from the year 1 4S3, of the eleftoral

houfe of Saxony : but the archbilliops of Mentz claiming

the fovereignty over Erfurt, it was at laft agreed, in 1667,

that they mould keep a governor in the city, on the exprels

condition that the Proteitant doctrine and worflrip (hould be

refpefted. The profcffors' chairs of the univerfity, which

had been eftablifhed in '392, were allowed to be filled. half

with Roman Catholic and half with Proteftant teachers.

In 1754 an academy of fciences was founded, to which

were fubfequently added a botanical garden, an anatomical

theatre, an aftronomical obfervatory, a riding fchool, and a

fociety of natural hiftory. The beft public libraries are

thofe'of the Jefuits, of the Scottish convent, and of the

Lutheran miniftry, which contained fome valuable ancient

roanufcripts of the Hebrew bible.

The moft remarkable public building at Erfurt is its ca-

thedral church, which is reported to have been built in the

year 752. Its celebrated great bell weighs 275 cwt. In

more fuperftitious limes, pilgrims ufed to flock to Erfurt

from all parts of Germany on a particular day, to dance the

dance ofDeath (den Todtentantz.)

At the peace of Luneville, in 1801, the city of Erfurt,

its territory and dependencies, and all the rights of fove-

reignty polTcfled by the ecclefiaftical eleftor of Mentz, or

Mayence, were ceded to the king of Pruffia, as part of the

indemnities to which this monarch was entitled for his lolTes

on the right fhore of the Rhine. The population of Erfurt

and its territory, together with the Eichsfeld, was, in

1802, reckoned at 121,200.individuals,, and in the territory

of Erfurt in particular, inclufive of the town, there were

3517 individuals to the German fquare mile, The city of

Erfurt, without the garrifon, contained 1 6,500 inhabitants.

But Pruflia having dechred war againft France in i8c6,

Erfurt was one of the firii. towns which furrendered to t'le

French after the unfortunate battle of Jena or Auerft'adt,

in Oftober 1806. The fort of Petersberg, which protefts

the city, aud which had always been confideved as very

2.
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ftrong, did not even attempt a defence. At the peace of

Tilfit, in 1807, Pruffia was ('ripped of all the new acquifi.

tions and old poflcflions beyond the Elbe; and Erfurt, by

the conqueror's decree ot the :8th c f August, 1807, w u .= to

form part of the new kingdom of Weltphalia. B' lie

French emperor having had a confern.ee with the cr. peror

Alexander I. of Ruflia at Eifurt in the month of Oftober,

1808, this city was again transferred, by way of compli.

ment, to the Ruffian emperor's brother-in-law, the prelent

duke of Saxe-Weimar, who is a member of the Confederation

of the Rhine. There is at Erfurt a considerable manufac*

tore of ribbands, which employs above 500 individuals.

ERGALIA, of tpyo>, opus, a word ufed by the Alchciv.ijlt,

to exprefs that pai-t of their treatifes which explains the

instruments employed in their operations.

ERGANE, in Mythology, the Inventrefs, an epithet of

Minerva, becaufe to her was afcribed the invention of fe-

veral arts ; fince, befides that of the art of war, Lucian

afcrsbes to her that of architecture ; the art of binning, of

making cloth, tapeftry, fslk and woollen fluffs, is alfo

afcribed to her by the ancients. She was alfo reckoned the

firft who taught man to plant and cultivate the olive. She
is likewife honoured with the isivention of chariots, and of

the ufe of trumpets and the flute, &c.

ERGAS1MA, a name given by Diofcorides and other

of the ancients to a very foul and coarfe kind of myrrh.

ERGASTERIUM, a word ufed by the writers in Che-

tnijlry, fometsmes to exprefs the whole elaboratory, and

fometimes that part of a furnace on which the bottom of the

retort, copel, or crucible, is to reft in an operation.

ERGASTINiE, E
f
>ari-.a», in Antiquity, a feleft num.

ber of virgins employed in weaving Minerva's peplos or

robe, which was carried in proceflion at the Athenian fef-

tival PanathaiiEa. See Peplos, and Panathanea.
ERGASTULUM, among the Ancients, a houfe of

correction, or workhoufe, where slaves, by the private au-

thority of their mailers, were confined, and kept at hard

hbour for fome offence. It was likewife called fophroni-

fterium.

ERGATIA, EpyaTi*, in Antiquity, a Laconian feftival,

in honour of Hercules.

ERGAVIA, in Ancient Geography, a town of Spain,

in the Tarragonenfss. Ptol.

ERGAVICA, a town of Hither Spain, S. of Bilhilis.

This appears to have been a confsderable place when it was

taken by Gracchus in his campaign. Several medals were

ftruck here, which reprefented Auguftus and Tiberius, with

an ox upon the severfe.

ERGENE, in Geography, a river of European Turkey,

which runs into the Mariza, near Demotica, in Romania.

ERGERS, a river of France, which runs into the 111,

about two miles eaft from Grifpoltheim, in the department

of the Lower Rhine.

ERGETIUM, in Ancient Geography, a town of Sicily.

Ptol. and Steph. Byz.-

ERGINUS, a river of Thrace, in the vicinity of the

Athyras, which ran before Sarpedon. .

ERGITIUM, a town of Italy, in that part of Magna
Grascia called Apulia, fstuaied on the Appian way, be-

tween Tcanum N.W.. and Sipontum S. E.
ERGOT, in t

h
- Manege, is a flub, like a piece of foft

horn, about the tignefs of a chefnist, placed- be'. ind and

below the paftern joint, and commonly hidden ui drr ;hc tu/t

of the fetlock. To dif-ergot, or take it out, is to cleave it

to the quick v th an incilion-knife, in order .to puil up a

bladder full of water that Lei coveied with the ergot.

This operatiou is fcarcely praftifed at Paris, but in Hol-

land
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land is frequently performed upon all four leg», with in-

tent to prevent watery fores and Foul ulcers.

E&G0T, in Agriculture, is a vegetable difeafe which
affects different forts of grain, and other crops, (hewing it-

felf, according to the 'author of Phytologia, by the feeds

growing out into large horns, having a black appearance

without, as in fea-eale, rye, and in cares. It very often

attacks the rye in France, and oecafioually in this country

in Inch feafons as are very luoifl ; the grain in thefe cafes

becoming confiderably elongated, being either ftraight or

crooked, containing a black meal along with the white ; and

is afferted to have the appearance of being pierced or perfo-

rated by infects, which are believed by foir.e to be the caufe

of the affection, tt has frequently other different appella-

tions, fuch as clavus, or the fpur, and horn feed. No certain

remedy or method of preventing it has, we believe, been yet

difcovered. Si e next article.

Ergot, in Medicine, a term oiiginally applied, as we have

fcen, to a peculiar difeafe of corn, eipecially of rve, from
the refemblance of the grains thus affected, to the fpur of

a cock : and, by metonymy, ufedto denote a difeafe in the

human body, occafioued by taking this difeafed, or ergoted

rye as food.

The earlieft account of this difeafe of rye, and of its per-

nicious influence on the human body, with which we are

acquainted, is contained in a letter from M. Dodart to the

editor of theJournal des Savans, publifhed in March, 1676.
(See vol. iv. part ii. p, 79. ) The facts were communicated
a few years before by the phyficians and furgeons of So-
lognc, in which diftrict the difeafe had been very prevalent.

The grains of rye, affected by the ergot, according to

M. Dodart, are of a blackifh colour externally, but white
within, and when dry, they are harder and of a more com-
pact fubftance than the natural grains, and have no bad
tafte. They are confiderably longer than the other grains,

fome of them being fourteen or fifteen lines in length, and
two in breadth ; and feven or eight of them are fometimes
feen in one ear. They are obvionfly not foreign fuhitances

engendered between the grains of rye, M. Dodart adds, but
tlie true grains, furrounded with their proper coats, in

which the place of the germ is difcernible. Thefe grains

were called ergots, /purs, in Sologne ; in Gaftinois, where
they alfo were known, they were termed bled cornit. In
various other places this difeafed rye has been called fecale

cornutum, or corniculatum, fecale luxuriant, clavus feca-

linus, mater fecalis, or mutterkorn, (by the Germans'1

, &c.
It is Hated by Tiffot, on the authority of Haller, that the

ergot affects rye only, or two or three other Alpine plants

of the grafs-kiud. (See Philof. Tranfnct. vol. Iv. for 1 7' 5,

p. I ic. A minute defcription of the ergot was publifhed

by C N. Langius in 17 17, the fubftance of which may be
found in the Ada Eruditorum far 1718, p. 309.)
The learned Tiffot, in his letter to fir George Baker,

juft referied to, Hates that there are two other difeafes

which dfect rye and wheat, and which have been con-

founded with each other, as well as with the ergot, or

fecale cornutum, viz. the ruligo, or mildew, and the ujli-

lugo, bru/ure, or blight; the former being characterized by
the appearance of a reddifh yellow powder, of a glutinous

nature, adhering to the ftalk and head of the corn ; and the

latter by a blacknefs and degeneration of the corn. (See
For.tana on this fu bjcdt , and fir Jof. Banks on the difeafes of

corn.)

The ergot was particularly obferved in rye in wet feafons,

and more efpecially when a wet fpring was fucceeded by
excefllve heat. M. Dodart remarks that the bread, which

wa« made of ergoted rye, did not differ from ordinary bread

in point of tafte ; that this rye was moil particularly perni-

cious when new; but that its effects were nut obferved

until it had been eaten for a confiderablc time. M. Noel

affirms that it lofes its deleterious qualities altogether after

being kept a few months in fhcaf. (See a letter in Quef-

nay's Traite de la Gangrene, feclie, p. 407, Paris, 1749-)
And writers in general agree in Hating, that the dileale,

which the ergoted rye induces, is prevalent only at the

concluiion of harveft, and ceafes before the commencement
of winter ; and that it was chiefly obferved among the poor,

who were unable to procure vvheaten bread in thofe feafons

of humidity and fcarcity. (See Muller in Comment. Lip-
fia=, anno 1752, p. 634, &c.)
The fymptoms of the ergot in the human body are

deicribed fomewhat differently by different writers; but
they coincide in reprefenting a dry gangrene, and ultimately

death, as the ordinary refults of the difeafe. It commences
with a lallitude and debility, but with little interruption to

the funct ons in general. A degree of torpor in the lower

extremities is then obferved, accompanied, according to fome
of the writers, with a fenfe of prickling, and of the creep-

ing of infects (formicatio) upon the (kin ; a flight degree

of fwelling, but without inflammation, enfues, often ac-

companied by the molt excruciating pains, and with a fenfe

ot burning heat ; foon fucceeded by that of extreme cold ;

the fkin of the feet and legs becomes fhrivelled, and of a

dark hue, as if dried in fmoke, afterwards black and deiti-

tute of feeling ; in fact the limb dies, or is gangrenous, but
in a dry ftate, which has been compared to that of a mummy.
By degrees the dead parts feparate from the living, as if

they had been deftroyed by cauilic. In this mutilated con-
dition, deprived of one, fometimes of both legs, more
rarely of the hands or arms, fome individuals have furvived
for months, or even years. -

Befides this fpontaneous gangrene of the limbs, another
fpecies of difeafe has been afcribed to the ufe of ergoted rye

by Hoffmann, Tiffot, and fome other writers ; but with
what juitice or propriety mav perhaps admit of a queftion.

The difeafe alluded to was a febrile difeafe, faid to be of a
contagious and malignant nature, and to be accompanied and
principally characterized by various fjjafmodic and convul-
sive fymptoms, by which, or by a general epilepfy, the
patients were frequently carried off. This difeafe is laid to

have been epidemic in Heffia, Weftphalia, and other parts

of Germany, at feveral different periods, in the loth and
17th centuries; and a defcription of it by the profeffors

of the univerfity of Marpurg, in the year 1597, is gene-
rally referred to, as the fir It complete account of the difeafes.

But in that account, of which a transition is given by Gre-,
gorius Horftius, no allufion whatever is made to the ergot,

or fecale cornutum ; bad bread is mentioned only among
other forts of crude and unwholefomc aliment, to which the
difeafe (occurring in a time of dearth) is there afcribed.

The whole of what is faid refpecting the exciting caufes of
that epidemic is contained in the compafs of thefe few lines.

" Caufas hujus affect us quod attinct, ex icgrotantium rela-

tione fcire licet, quod externa caufa commuuiter in alimeiito,

ad nutriendnm minus idonco et improportionato, conliltat,

dum pauperes rebus ad vitam necell'ariis dcflituti, panem im-
purum et male codtum longo tempore, in fumma famil
urgentia, devorant, interdam eiiam pmna acerba et auilera,

fungofque et fimilia deglutientes, fele eduliis crudis, imma-
turis, et aftringentibus ingurgitant, de quorum depravat3
concodtione cruditalcs obortae, £0;." (See Greg. I lorlt.

Opera, vol. ii. lib. viii. obf. xxii.) A (imilar ftatcuicnt,

refpecting the origin of this epidemic, is given by Senneitui
in hid chapter) "De febre Maligna cum Spafmo," probably

3 Li up««
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upon the authority of the Marpurg profclfors. Tlie difeafe

he fuppolcd to be excited by a mail: or humour,
vellicating tlie brain and nerves. " MalignuB autem ille

vapor ct humor ortum habuitex viftu pravo, dum, oh annonas

caritatem, panero nun bonum, fru&us oorruptioni obnoxios,
fur.gos, et id genus alia, ad explendam famem, pauperes
devorabnnt. Ex quo victu pravo vitiofos humores in cor-

pore colligi neeefle id, &c." (Sennert.de Fcbribus, lib. iv.

cap- id.) The difeafe, therefore, is obvioufly confidered by
the original writers as on

i atiug from defect of nutritious

food, a.iil the ergot is not in any way alluded to. The
>''

(I >> of this fever, which was called by the Germans
flic krUbei^irauciieit, odcr ziehende fetiche, the convullive

tilenee^ are thus briefly enumerated by Hoffmann.
"

.' he dili ' • in it.; con- nt occupies the limbs and
t'ne extremities of the hands and feet, in which a fenfe of

formication is felt. In fome inftances it begins with licknefs

and vomiting. Then follow violent fpafmodic contractions

of the fingers and toes, which at length alfo attack the

knees, (boulders, elbtfws, and even the face, eyes, and lips,

accompanied by an intolerable pain, and fometimes with a

lenfe of extreme coldnefs, fometimes with that of a burning

heat. Theft fymptoms return at dated periods, and fome-

times continue for feveral weeks. As the pains diminifh,

the patient* fall into a Mate of drowfinefs and torpor, often

into an alienation of mind, and are affected witli giddinefs

and deafnefs, the limbs remaining ftiff, and deflitute of the

power of motion. In the extremities of the limbs large

veficles, filled with ferum, often appear, and fometimes other

tumours, which pafs into a gangrenous condition, but by
a very flow progrefs, by which ultimately even the bones
liave been gradually deflroyed. A ftate of general convul-

sion, or epilepfy, occafionally fupervenes, and proves fatal,

efpecially in children." (Hoffmann. Med. Rat. vol. ii. par.

ii. cap. 9. § xvi.) A more detailed account of the fymp-
toms is given by Sennertus, loc. cit. Dr. Cullen has fol-

lowed Linnseus and Vogel in denominating this difeafe

Raphania ; (SeeAmoen. Academ. vol. vi. ) but queftions

whether it be the fame difeafe as the Necrofts ujhhiginea, by
which term Sauvages has defignated the ergot. (See Cullen

Nofol. Meth. gen. 52. Sauvage Nofol. Meth. clafs x. gen.

39.) There is, in faft, much confufion in the accounts of

authors upon this fubjeCT: ; and it feems probable that the

true effefts of the ergoted rye are to be found only in the

dry gangrene, and not in the epidemic fevers, which have

been afcribed to it.

It was long ago known that corrupted corn was poifonous

to the animal body. Galen remarked, that the feeds of
colium temuleiitum mixed with wheat, or the degenerated

grain, called black wheat, would produce fever, head-ache,

delirium, and gangrenous ulcers. (De Aliment, facultat.

lib. i. cap. 37. j Mod of the writers on the fubjedt, from

M. Dodart downwards, have ftated, that the ergoted rye,

when given to fowls, hogs, and other animals, as food, pro-

duces the fame fymptoms as in man, and deftroys life.

More lately the Abbe Tefiier made a feries of experiments

upon this fubjeft, and has given a minute defcription of the

ergot in rye. He found that by feeding or cramming
turkies and other animals with this difeafed rye, he could

produce in all of them the dry gangrene and death. (See

Memoires de la Soc. Roy. de Medecine for 1776, p. 303.
Hid. de l'Acad. des Sciences for 1710. Ada Erudit.

Lipf. i^o et 1752. Saviard Obf. Chirurg. The Treatife

of M. Teflicr.ic.

The dry gangrene occurs from other caufes than the

ergoted rye. An account of a whole family confiding of

eight perfons, who were feized and mutilated or deflroyed

6

by gangrene of the lower extremities, preceded by pain and
fome fwellir.g, at Waltifham in Suffolk, is given i 1 the

Philcf. Tranf. vol. lii. part ii. The ftate of the family,

three months after the commencement of the difeafe, is thus

n pm fe ited : " 1. Mary, the mother, a;t. 40. The ri

oil at the ancle ; the left leg mortified, a mere bone, but

not off. 2. Mary, a;t. 15. One leg off below the knee ;

the other perfectly fphacelated ; but not yet off. 3. Eliza-

beth, a:tat 13. Both legs off below the knees. 4 Sarah,

tct. 10. One foot off ai the ancle. 5. Robert, setat. 8.

Both legs off below the knee. 6. Edward, sctat 4. Both
feet off at the ancles. 7. An ir.fant, four months old, dead."

The father alfo fuffered (lightly in the fingers. Although
the fymptoin6 were exactly thofe of the ergot, yet, in this

cafe no rye was eaten, nor could any other circumllance in

the diet or economy of the family be difcovered, to which
the gangrene could be attributed. See Gangrenh.
ER1ACH, in Antiquity, the name of a recompense

afiigned by the Irifh Brehon law, in cafe of murder, to the

friends, or to the child or wife of him that was fiain, as a
kind of compoiition between the murderer and his profe-

cutors.

ERIAMBO, in Geography, a river of Ruffia, which runs

into the Oby'; 30 miles above Obdorokoi.

ERIANTHUS, in Botany, from Epiov, wool, and a-Av, a
Jloiuer, Michaux Fl. Boreali-Amer. v. 1. 54. A genus of
grades edablifhed by Michaux, in its chara&er very near

Saccharum, but more naturally allied to Andropogon, to

which, if the character of that genus were reformed>

Michaux himfelf fufpefts the prefent might be referred.

Andropogon indeed feems to require a thorough invedigation,

and probably a divifion into more than two genera.

ERIBANUM, in Ancient Geography, a town of Italy,,

in Campania, upon the Vulturnus. Polybius.

ERIBGEA, a town of Macedonia, in the country of the

Parthaeans. Ptol.—Alfo, a mountain of Macedonia, in the

fame country.— Alfo, a town of Afia, in Bithynia.

ERIBOLUM, the port of Nicomedia, a town of Bithy-

nia.

ERIC, king of Denmark, in Biography. There were
feveral princes of this name, though but few of them have
any claim to notice in this place. Eric the Firft was poffef-

led of fo many virtues that he was fumamed the " Good."
A mufician, celebrated for his great fkill on the harp, affert-

ed tnat he could deprive his hearers of their underdanding

by the powers of his indrument. Eric challenged him to
the trial, and in the paroxyfm of phrenzy into which the per-

former threw the monarch, he killed four of his guard?.

Grieved at what he had done, he made all the recompenfe
he was able to the relations of the deceafed, and to do pe-
nance for the bloody deed, he determined to undertake a
pilgrimage to the Holy Land. His fubjetts remondrated
againd his defign, but he was not to be diffuaded from his

purpofe, fet out on his journey, and died at the ifle of Cy-
prus. This event took place in the year 1107.
Eric X., king of Sweden and Norway, as wellas of Den-

mark, the ion of Wratifiaus VII. duke of Pomerania, was
declared fucceffor to the crowns of Denmark and Norway
in the year 1388, by his great aunt, queen Margaret ; and
when, in 1396, (lie annexed the crown of Sweden to her do-
minions, Eric was, by the treaty of the " Union ofCalmar,"
declared fucceffor to that alfo. This celebrated treaty con-
fided of three articles 1. "That the three kingdoms of
Denmark, Sweden, and Norway, (hould thence for ward have
but one king, who (hould be chofen alternately by each of
them, and approved in a general affembly. 2. That the

monarch (hould divide his refidence equally between the

three
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three kingdoms, and appropriate the revenues of each to its

particular exigencies. 3. That each kingdom (liould re-

tain its own laws, cuftoms, fenate and privileges; and that

the fubjecta of the one mould not be elevated to offices of

profit or j)ower in another." Thefe conditions feemed, at

firft fight, to have been dictated by wifdom, but they proved

to be the fource of wars that continued to rage during a

whole century between the three kingdoms. On the death

of the queen in 141 2, Eric Succeeded without oppofition to

the three united crowns. He had married the daughter of

Henry IV. king of England, with whom he had a large por-

tion, and thus might be regarded as one of the molt potent

kings of his time. Eric was foon involved in a war with

the princes of Holllein, which for fome time was carried on

with doubtful fuccefs, but in 1424 the whole of South Jut-

land, including Slefwick and Gottorp, was adjudged to the

Danifh crown. This award, which was made by the em-
peror Sigifmund, at Buda, determined Eric upon a pilgrim-

age to the Holy Land. During the expedition, he was
made captive, and obliged to pay a large ranfom for his liber-

ty. His abfence from home was attended with other

evils. From his acceffion he had difpleafed the Swedes by
refuting to call a general diet for the confirmation of their

liberties, which excited much difcontent, that at length

broke out into open rebellion. In 1155 he met the Swe-
difh diet at Stockholm, and agreed to a full redrefs of griev-

ances. His promifes, however, were of little avail to his

people, who, after enduring much from his mifconduCt, de-

pofed him in 1439, and chofe, in his (lead, his nephew
Chriftopher of Bavaria. For ten years he made many at-

tempts to regain his fituation, but without fuccefs. After
this he employed himfelf in compiling a liillory of Denmark
from the public regifters, comprizing the period from the

commencement of the monarchy to 12SS. He afterwards

repaired to the ifie of Rugen, where he died in 1.15..

Eric pcfTeiTed quick natural parts, and was a lover of learn-

ing ; but lie was ambitious, defpotic, irrefolute, and inliu-

cere, qualities which led him into many difficulties, and
which rendered his reign truly difaltrous. Univer Hill.

Eric XIV., king of Sweden, fon of Guilavus Vafa, af-

cended the throne of Sweden in 1560, at the age of twenty-

feven, and was pefTsffed of all the accomplilhments proper to

his elevated fituation. He fpoke the modern langua

danced gracefully, fhewed animation in all his actions, and
was eloquent aid polite. But he fuffered himfelf to be

hurried away with gulls of padion, which fometimes obliter-

ated every trace of reafon, and rendered him furious- His
father, who had witneffed thefe fits of rage, had once form-

ed the defign of excluding him from the throne, and of con-

ferring the crown on his fecond fon For the fame reafon

he refufed to permit him.o vifit England to pay his court

to the princefa (afterwards queen) Elizabeth : but negoti-

ated thebufinefs by means of his ambalTador and fecond fon

John. Eric, however, almoft immediately after his acceffion,

determined to obtain an interview with Elizabeth, and 1 t

tail with a larg'- fleet ai.d Splendid train, but the vefTels

being overtaken by a violent ftorm, were driven back upon

his own coafl, where he fullered fhipwreck, and for a time

r.'linquifhed his matrimonial proj-ft. He next lent propo-

fals of marriage to Mary queen of Scotland, and almoll

lore he could obtain am anfwer, fohcited from the em-

peror the hand of the princefs of Lorraine, daughter of

Chriftian II. with whom he was enamoured by ihe del

tion of fome of his courtiers. He received a favourable

r, but in the mean time he had changed his mind in

1 ibeth. His political conduit was as capri-

iiis amours, and involved him in continual quarrels

with his neighbours, ,md a confederacy was formed againft
him by Mufcovy, Poland, Denmark, and Ltibeck. Hi?
brother John, who had married Catharine, daughter of the
king of Poland, fell under hi: fufpicion, and was driven to
an open rupture. John was cited to Stockholm, to vindi-
cate his conduct, and refuting to appear, an army was lent
into Finland with orders to feize him and his wife, and to
bring them to the capital. He was immediately thrown
into pnlon, accompanied by his wife, who voluntarily chofe
to (hare in his fufferings. It is faid that the king went fre-
quently to theptifo'.i with the defign of murdering his bro-
ther, but that on feeing him he felt his heart fo moved with
pity, as to prevent him from ftriking the fatal blow. Some-
times with tears in his eyes he would confefs the fanguinary
defign which had prompted his vifit, and added, " i know
that the crown of Sweden is intended for you, and I re-

queft that, when you are in polTeffion of it, you will par-
don my errors." This circumilance (Irongly difplays the
violence of contending paflions in the mind of Eric, and has
been brought to prove hisinfanity.

The early years of his reign were fpent in wars chiefly
with Denmark, carried on with vigour on the part of Eric,
though without any permanent advantage. Domeftic trou-
bles at length withdrew his attention from foreign wars,
and his capricious conduct deftroyed all refpeft for him in

the brealls of his fubjefts. Difappointed in his matrimoni-
al projects, he entertained a number of concubines, one of
whom, a peafant's daughter, gained fuch an ai'cendancy
over him that he married her. He was under the influence
of his minillers and domefticsof mean rank, who frequently
excited his jealoufies of the great families. He entertained
a particular hatred of the Stures, an illuftrious family, de-
scended from the ancient regents. Eric had taken one of
them into favour, though he had, on a former occafion, dif-

graced him, and made him contemptible in the eyes of the
populace. He now fent him in the quality of embaffador
to Stralfund, but he became once more the object of the
king's abhorrence, who conceived that he was confpirinrr

againft his life and crown. The king took pains to con-
vince the dates that Sture carried on dangerous intrigues
at Stralfund, and he fuborned witnefles to accufe him of
treasonable defigns. An infamous favourite, named Peerfon,
perfuaded Eric to extirpate the whole family ; fentence of
death was ascordiugly pronounced againft thofe unfortunate
men, together with twenty-fix nobles, who were the pre-
tended accomplices of a confpiracy laid to their charge. A
public trial was afterwards allowed them, in which the
Stures were able to vindicate their caufe fo completely, and
to prove their innocence fo undeniably, that the king him-
felf apologized to them for their detention and long impri-
sonment : neverthelefs, in a very fhort time, he dabbed Nils
Sture with disown hand. The unfortunate man drew the
dagger from his bread, and prefented it to the monarch,
who, with the mod: favage barbarity, ordered his guards to
accoraplith that which he had failed to perform himfelf.
The reft of the prifoners were alio cruelly murdered at the
fame time. No fooner was this bloody fcene over than
Eric felt the pangs of a wounded confidence. He grew

ing furies, (led into
the woods, where he windered for many days like a wild
bead, refufin

;
to I Ice food or rcpofe. On' his return he

endeavoured to compensate for his cruelty, by beftowing
large funis upon the friends and relations of the victims;
and by giving up Peerfon to the hands of juftice, who was
condemned but not executed. Being threatened by the
I of Denmark; Eric fet a,t liberty hi .to
whom and to his other brother he propofed aligning lands

in
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Hi Livonia, in lieu of thofe left them by their father Guf-
tavu». Shortly after he formed a defign of putting them to

death, and of conciliating the fri ndfhip of the czar of I.Tuf-

covy, by delivering him the wife of duke John, to whom
that prince had paid his addrcfles before her marriage. Ilia

intentions were difcovered in time to defeat the purpofe,
and the brothers began to raifc forces in their own defence.

Eric made a ftand, and an accommodation was effected, but
by the treaty he bound himfelf to give up Peeifon, his fa-

vourite, who, being put to the torture, confcfTed a plot

contrived by himfelf and the king, of pillaging Stockholm,
burning part of the (hips in the harbour, and proceeding
with the reft loaded with fpoil to Narva. The dukes now
felt themfelves juftilicd in breaking the treaty, and they ob-
liged Eric to capitulate in the citadel. He was put under
confinement, folemnly depofed by the ltates, and duke John
elected in his (lead. His children were declared incapable

of iucceffion, and himfelf was condemned to perpetual im-
pritonment. His keepers were appointed from among the

relations of thofe whom he had cruelly maffacred, and who
did not fail to fubjeft him to various infults and indignities,

and not unfrequently to the evils of cold and hunger.
After nine years imprifonment, he finifhed a wretched life

in 1578, in conlequence, it was fuppo'ed, of a dofe of poi-

fon adminiftered by order of his brother John, who dread-

ed the poffibility of his being liberated, and again fet upon
the throne. Eric was not deficient in talents ; and he pof-

feffed great perfonal bravery : under his conduct the Swe-
difh troops repeatedly diltinguifhed themfelves in contend-
ing with and overcoming the Danifh armies, and it has been

thought that he would never have fubmitted to the hard
conditions which Denmark at length impofed on his fuccefTor.

(See John.) Univer. Hift.

ERICA, in Botany, Cf'ixti of Diofcorides, the fame name,
varioufly corrupted, being applied to the feveral fpecies of
this genus among the modern Greeks at prefent, according
to Dr. Sibthorp. See Prod. Fl. Graec. 256, 257.- Heath
or Ling.—Linn. Gen. 192. Schreb. 25S. Willd. Sp. PI. v. 2.

356. Ait. Hort. Kew. v. 2. 14. Srn. Fl. Brit. 417. Mart.
Mill. Did. v. 2. Juff. 160. Gsrtn. t. 63. Tourn. t. 373.
Clafs and order, Oflandria Monogynia. Nat. Ord. Bicornes,

Linn. ErL/e, Juff.

Gen. Ch Cal. Perianth of four ovate-oblong, permanent,
upright, often coloured leaves. Cor. of one petal, perma-
nent, four-cleft, regular, with an ovate or cylindrical tube,

more or lefs inflated. Slum. Filaments eight, capillary,

equal, inlcrted into the receptacle 5 anthers cloven at the

funmiit, opening by two pores, by which they laterally

cohere while young. P'ijl. Germen fuperior, rouudifh
;

ft\le thread-lbaped, (liaight, longer than the ilair.ens ; (tig-

ma capitate, in four or eight lobes. Pcrlc. Capfule rouud-
ifh, fmaller than the calyx, which covers it, of four cells

and four valves. Seeds numerous, affixed to the co-
lumella.

Eff. Ch. Calyx of four leaves, Corolli four-cleft. Sta-

mens inferted "into the receptacle. Anthers with two pores.

Capfule fuperior, of four cells. Seeds nunaerous.

Olif. Some fpecies appear to have a double calyx, but
the lowermoft was by Linnaeus latterly efteemed rather of
the nature of bivcteas. The fnapc of the corolla is ex-

tremely different in d fteient fpecies, its tube being in Jome
globular, in others ovate, in others again cylindrical and
much elongated ; fomttimes dilated at the orifice, fome-
times contracted, in fome ii.ftances curved. The anthers,

either included within the tube or projecting beyond it, are

in fome Grnply cloven at the top, without any appendage
..at the bale ; in fome this latter part bears a pair of briftlcsj

in others a pair of notched leaflet!, termed i creft, which, at

Mr." Salifhury rrmai ks, originate rather from the filament

than from the anther.

This extenfive and mod elegant genus is confined to Eu-
rope and the foulhern part of Africa, the country about the

Cape of Good Hope being, of all others, moil abundant in

Heaths, whence the grcen-houiea of Britain arc continually

fupplied with new fpecies or varieties, to the great profit of

nurferymen, fome of whom find it worth while to k'-ep a
collector retideut there. No Erica is found in America, iu

New Holland, Ror fcarcely in the Torrid Zone. The habit

of the whole reau's is flirubby, very rarely arborefcent, with
fmall, oppolitc or whorled, ufually narrow, leaves, and
bracteated (talked flowers, whofe colours partake of all the

moll exquifite tints of red, purple, yellow or orange, occa-

fionally variegated with green or white. Some are entirely

white, but the anthers are commonly dark brown or pur-

plifii.

It is difficult to guefsatthe number of the real fpecies of

Erica. Willdenow has 137, fome of which are duplicates.

Our gardeners reckon about 300, many of which aie merclr

varieties, but there are feveral others only known hitherto

in a dried ftate, and probably not a few yet remain to be
difcovered in the wilds offouthern Africa.

The greater part blofiom with us in the fpring, but many
at various feafons. They are for the moft part inodorous,

though a few of them are delightfully fragrant. They com-
monly keep well in an herbarium, provided they are dried

fuddenly, fo as not to throw off their leaves during the

procefs.

Few good figures of this genus, except of the European
kinds, are found in the older botanical works, but many
appear to great advantage ifi the more recent works of Vcn-
tenat, Wendland, Curtis's Botanical Magazine continued

by Dr. Sims, and efpecially in a folio publication by Mr.
Andrews, entirely devoted to the fubjeft, as well as an oc-

tavo one, equally ufeful, by the fame artift. The moft

fuperb of alL, however, are two thin fafciculi, pubhlhed by
Mr. Aiton, of coloured plates by Mr. Frederick IVuur,

but unhappily without any defcriptions or even fpecific

characters.

In the fcientific definition of the fpecies of Erica much
yet remains to be done. The labours even of Linnaeus and
Thunberg are very far from perfection. Mr. Salisbury,

who has paid much attention to the fubject, his given an

arrangement of 246 fpecies, according to their natural affini-

ties, in the fixth volume of the Lini.anu Society's Tranlac-

tions, with often expreffive, if not clafileal, fpecific charac-

ters, but with an uuliceufed change, and frequent perver-

fion, of names. This writer includes the Linnaean genus
Blter'ia, like Thunberg, under his Erica, while he excludes

E. vulgaris as a genus, by the name of Calluna, and fepa-

rates a few fpecies (which have an irregular calyx, and
flefhy fruit, with th'ee cells and three feeds) into another

genus, named, from its large ftigira, Salax'is. To him we
are indebted for remarking that the corolla of Erica is per-

manent, which is not the cafe in Andromeda and Mcuziefr,
and that the anthers are united laterally to each other by their

pores before they diicharge the pollen. He alio confiders

all true Erhit as having the partitions of the fruit originat-

ing from the centre of each valve.

Linnaeus and his followers diftribute the fpecies of thii

genus into three principal feftions by the ftrudture of the
anthers; firll, anthers arillated or furnifhed with a pair of
briltles at their bafe ; fecondly, anthers crefted, as above de-

fcribed ; thirdly, anthers fimple, or deftitute of any of thofe

appendages. The latter are fubdivided into fuch as have
th*



ERICA.
the anthers included within the corolla, and fucli as have

them projecting beyond its border. All thefe fections are

moreover feparated into fubordinate ones by the iituation

of the leaveai whether oppolite, or in three, four, or more
rows, or fcattered, of which lull E. glutinnfa is perhaps the

only example. All thefe characters, however combined,

unfortunately prove but artificial, fepamting fpecies natu-

rally nllied to or refembltng each other; nor are fomo ot

them, derived from the crulled anthers, or number of leaves,

conftant or invariable, even in the fame fpecies. Still, as

no natural fubdivifions have yet been fuggetled, we may be

glad of artificial and imperfect ones in fo vuft a genus. Mr.
Salifbury, though he difpofes the fpecies in order, according

to what he conceives to be their natural utfi.iity or refem.

blance, efpecially in the form and proportion of the corolla,

has not attempted to define or characterize mar.y fubdivifions

of the genus. As, however, it is very inftrutlive to con-

template the fpecies of fuch a genus in this light, and as this

writer's is the only attempt of the kind, we mall give exam-

ples of each of his fubdivifions in the order in which he

places them. It is neceffary to premife that thefe fubdivi-

fions are confidered as having in general no peculiar con-

nection, and that one or more fpecies often come between

two of them, almofl equally diftinct from both and from

each other. Thus, in the very beginning, E. fciparia, (E.

coris folio quarta ; Clus. Hift. v. i. 42. f. 3.);—and E.
fpiculifolia, (Sm. Fl. Grasc. Sib. t. 353. Prod. v. 1. 257.) ;

ftand as diftinCl from each other, and from three fpecies

immediately following them, among which are abfinthoides

of Linnaeus ;—and fetacea, Andrews, t. 62.—Next come
planifol\a,\Axm. (Pluk. t. 347. f. I.) and oxycoccifolia of

Mr. Salifbury, agreeing in' their ovate dilated leaves, in

which they are very unlike their neighbours. Then again

Jlrigo/a, Ait. Hort. Kew. v. 2. 17 ;—and fiatfolia, Salifo.

(rather/iW/o/itf), a new fpecies, each ftand feparate, as not

immediately allied to any other.—We (hall, in feparate para-

graphs, mention one or more fpecies of Mr. Salisbury's

fubdivifions, noticing likewife the feparate anomalous
fpecies, and introducing two or three new ones, to the beft

of our judgment, according to their feveral affinities. Many
ilill unfettled remain in every collection. .

After ftcifolia follows an affemblage of eight fpecies.

Among thefe is E. pubefcenty Linn. Sp. PI. ed. 2. 506,
pallida of Mr. Salifbury, thus characterized by him.

—

Leaves three i.i a whorl. Anthers crefted,. included.

Flowers terminal. Leaves- linear. Sides of the calyx

doebled back. Corolla two lines long, downy on both

fid s. Crefls fhor-
.—Alfo E. urxcoiaris, Berg. Cap. 107.

Ait. and Bau. let. \
r
>. {petitaphylla, Linn.)

Then 13 fpecies with little or no affinity to each other,

among which arc arpi rta (E. coris folio prima j Clus. I .ill.

y. 1 41.;; and Tbunbergiit Linn. Suppl. 2.0, Curt. Mag.
t. 1214, a molt bea ail fpecies, confpicuousfor its globoie

vvlnte tube and large deep-orange limb, very rare at pretest

in the gardens.

Next appears a collection of eight, among- which is

mtlanthcra ; another of three, including cap'ttaia and Lru-

maJes (Andr. t. 6 1

. ) ; and -a third of 18, amongft which are

Jexfaria, Ait. and Bau. Ic. t. n, with nigcitu of Linn, and
Thunberg, fo 1 ailed from its confpicuou6 dr.rk anthers,

elegantly contr led with the white corolla and caly::.

This la(l Mr. t (oury is pleafed to denominate volatttflora.

Thefe three f livifions fie indicates as not fo di"ui.ct or

uilar a; n

The f lection compriles five new fpecies of Mr.
Salisbury's, named by him fubrdis, diaatkifoliat brcvifo/ij,

cblamydljlora, and felaginifolia. They have all crefled in*

eluded anthers, and terminal flowers.

1 lis pjtuiofa, with a woolly corolla, flands alone. '

Then follow 15 fpecies, mollly fi/<rn>according to Linnaeus,
having but four llamens ; fee Bl*ria. Nor can we much
object to the union of thefe two genera, except that in fo

vail a tribe, we may be glad of even fo flight a circumftancc
as number to make a genus, when there is moreover fuch a

difference in habit as this very arrangement of Mr. Salifhurv's

implies. If indeed a few fpecies of Erica, here and there
in the different natural fubdivifions, were t.-trandrous, no-
body would think of feparating them for fuch a reafon.

E. nudijlora, Linn. Mant. 2. 229. Sm. Plant. Ic. t. 57,
(accompanied by two others) follows. Mr. Salifbury exults
in having difcovered its bracteas, which efcaped Linnaeus,

Dryander, and the author of the prefent article, who in this

inllance readily fubmits to his correction. They are in th#
form of two or three exceffively minute woolly fcales, near
the bafe of each flower-ftalk.

The next five, or rather we would fay feven, uniting two
of Mr. Salifbury's fettions, are herbacea, Linn. Sp. PI. 501,
Curt. Mag. t. II, not at all different from carried, Sp. PI.

504 ; (this, according tu Dr. Sibthorp, is the genuine i/tna)

of Diofcorides, extremely common every where in Greece;;—

•

mediterranca, Linn. Mant. 2. 229, Curt. Mag. t.471 ;—
muhlflora, Sp. PI. 503, (Garidel. t. 32.), another beautiful

native of the fouth of Europe, long confounded with
vagans ;—~manipu/iflora, Salifb. (Sm. Fl. Grate. Sibth.

*• 35 2 -)>

—

"oagans, Linn. Mant. 2. 230, (Engl. Bot. t. 3.)
common on all the heaths of Cornwall, either with red,
fleSh-coloured, or white flowers ;

—

umbellata, Linn. Sp. PI.

501, (Ait. and Bau. Ic. t.5.) ;—and laltly nutans, Wend-
land. Eric. fafc. 3. 5.—The native country of this lad we
know not, nor have we feen Wendland's publication.

The reft of this very natural affemblage grow in Europe
only.

•Filiformis and turgida, Salifb.we have not afcertained ta
our fatisfaction.

Nine fpecies, very naturally allied, having exceffively long
anthers, projecting from an elongated tubular corolla, are
placed next. Among thefe are E. Plvlcnetii ; Petiveri ,•

Banlfii, Andr. t.c6; Sebana, Dryand. in Ait. and Bau.
Ic. t. 10 ; &c. moilly familiar to collectors.

Nine more comprehend imbricata, Linn. Sp. PI. 503 ;

—

and fiexuofa, Andr. Eric. t. 33 ;—with kucanlhira, Linn.
Suppl. 223 ;—and milleflora, Berg. Cap. 9'-, which Iafl name
is well retained by Mr. Salifbury, in preference to the in-

accurate one, paniculata, given by Linnaeus.

An affemblage of fix more contains the beautiful baccans
Lion. Mant. 2. 233. Curt. Mag. t. 358, a good fpecimen of
the reft.

Five following ones are fuppofed to be little, if at all.

related. Among them are the beautiful glauca, Andr. t. ^7.
C . t. Mag. t. 5X0 ; in the fame feftion with which the
elegant, ibid. t. 966, mould be inferted. The flowers of the
latter are larger, and differently coloured, but they clofely

agree in ftru&ure with thofe of glauca. —E. Monfunia,
Dryand. in Ait. and B.111. Ic. t. 7, (E. Monfoniana ; Linn.
Suppl. 2.3.), one of the moft magnificent of all, is placed
by Mr. Salifbury, with a fign of incomplete affinity, after
glauca.—E. balicacaba, Linn. Sp. PI. 507, Ait. and Bau.
Ic. t. 2, follows alone. Its corolla is of a pale uniform

ifh green.

Ten fpecies, with a long tubular corolla and fliort included
anthers, are needlcfsly, we think, divided into three ; Cek.
Thefe are rnoftly handfome flowers, very frequently to be
feen in gardens. Among ^hem are verficohr, Andr. t.

1
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which comprehends as a variety his eoftata, t. 46 ;

—

Jifcolor
<it the fame author, t. 3;— .. , Ait. and Bau. Ic.

t. 13 ;

—

alielina, Linn. Sp. PI. 506, (E. Palterfonia of
dr. t. 7, and the gardeners), remarkable fur its tl

leaves and crowded gulden bloffoms, as well as its pulpy
d-veffel ;—and coffclnna, Ait. Hurt. Kew. v. 2. 23, mif-

'. Andrews, t. 64, for abietina. For this laft (eon*
e'tnna) .Mr. Salifbury has, in our opinion wiih advantage,
adopted the name paludofa from Hermann, which indicates

its place of growth, and confequently its requisite treatment
i.: a garden.

E. pyramidal'is, Ait. Hurt. Kew. v. 3. 491. Curt. Mag.
I. 366, with two others unknown to us, conllitute the next

1.

. follow 12 fine plants, ncedlefsly, -we again prefume,
divided into two parcels. Among them are tubifiora

;

eurvijlora; confpicua, Ait. Hort. Kew. v. 2. 22. Ait. and
Bau. Ic. t. 12 ; and fordida, Andr. t. 5^; with feveral

n confounded with thefe, (for it is rather a:i indiltincl

and perhaps variable tribe,) all which contribute much to
adorn our green-houfes, and are in general eafily cultivated.

E.fafcieularis, Linn. Suppl. 219. Ait. and Bau. Ic. t. 6;
and E. Majfsni, Linn. Suppl. 22t. Curt. Mag. t. 356 ;

occupy a fedtion by themfelves. Thefe are two of the moft
hly prized of the whole genus. The flowers of both are

tipped with green.

The 1 2 next are, in general, fcarcely lefs fplendid, wit-
nefs pbaretriformit, Salifb. (exfurgens, Andr. t. 13.) ;

—

grandiflora, Linn. Suppl. 223. Curt. Mag. t. 189 ;—and
hngifolia, remarkable for its tremulous leaves and the varia-

tion of colour in its flowers, inflances of which are difplayed
in Andrews, t. 8, t. 20, and t. 33 ; likewife in Curt. Mag.
t. 402. The deep fcarlet is jultly the mod admired
variety.—We cannot but think pinea, Andr. t. jy, mud be
a diftinft fpecies.

To thefe are nearly allied the next five, comprehending
fejfdijl ra, Linn. Suppl. 222, (fpicala, Thunb. DifT. 43.
t. 4. Andr. t. 6);

—

ahc'ijiora, Salifb. called in the gardens
gelida, which name aptly exprefles the cool afpect of its

inow-white corolla tipped with pea-green, and furely ought
to have been retained ;—and mammofa, Linn. Mant. 2. 234.
Andr. t. 58. (abietina, Schneev. Ic. t. 23.); of which a
beautiful fcarlet variety is moll common with us, called

Jprciofa in Schneevooght, t. 3, and •ocrticillata by Andrews,
t. 21. .

Of Mr. Salisbury's Irachtalh, a folitary fpecies, we have
ordy feen a doubtful fpecimen.

Four fpecies follow, among which are E. Sparmann'i,
Linn. Fil. Suppl. 219. Stockh. Tranf. for 1778. t. 2 ; and
the noble cerinthoide*, Linn. Sp. PI. 505. Curt. Mag.
t. 220.

E.cernua, Montin Nov. Aft. Upf. v. 2. 292. t. 9. f. 3.
Linn. Suppl. 222, Hands alone ; as does Mr. Sahfbury's do-

Uijormis, (mamnofa, Thunb. DilT. de Erica, ed. Salilb. 42.
f. 21.)

E.aujlralis, Linn. Mant. 2 3 1, not uncommon in gardens;—
and ci/iaris, Linn. Sp. PI. 503. Curt. Mag. t. 484. follow-

next. Thefe are both European fpecies, and are immediate-
ly followed by two others, our elegant Engliih E. Tetralix,

Curt. Lond. fafc. I. t. 21. Engl. Bot. t. 1014, (a name
changed by Mr. Salisbury to botultformis, faufage-fhaped);—
and his mu/tieaulit, the Jlrifla of Donn and Willdenow, na-

tive of Corfica.

Next comes by itfelf our common Britifh clnerea. Curt.
Lond. fafc. 1. 1. 25. Engl. Bot. t. 1015, more happily, but
without any necefiity, altered to mutabilus.

£ regerminans, Linn. Mant. 2. 232, only known in the

Linhajan herbarium ;— and pukheUa, Andr. t. c ', occupy
two iep rate fectior.s.

A very diiHndt and natural affemblage of four fpecies next

occurs, m which amempetrifoiiat Linn. Sp. PI. 5 7, ki

by its oairy corolla ;—and malUolar'u, Saiif'o. (tinpetri/oliu,

Curt. Mag. t. 447.)
The four next feem fcarcely to be" feparable from ll

if we may judge' by vifesria, Lino. Mant. 2. 21. And.'.

t. 55, the only one of the four with which, we areacquaii

A difficult family of (even fpecies, with a hoar
and fmall turgid downy flowers, is nlaced next, of wl

W, Curt. Mag. t. 4
' :

i;ir-

tiflora, Curt. Mag. t. 481, ar ;. Both are

from, though 1 d to, the

and L iiis parvifl

A fomewhat ftmiiar tribe, but fmooth, and with Li

more bell-fliaped flowers, contains ten fpecies.

them ism . Eiort. Kew. v. 2. 20. •"

t. 54, very pretty when laden with its pearly

E. Bergiana, Linn. Mant. 2. 235, rem.trkab!

flexed calyx, with two others, come next, ..

bly to the following feclion.

This comprehends pilulifera, Linn. Sp. Pi. 407 ;
—

'

Thunb. Dill. 44. Ait. and Ban. Ic. t. 3 ;

—

Linn. Sp. PI. 506. Curt. Mag. t. 443 ; with four more.

E.cernua, Andr. t. 4S, {lands alone, but between it and

phyfodes we would introduce a new fpecies, communicated
by Mr. G. Hibbert among the reft uf his dried fpecimens

of this genus from the Cape, and bv Meflrs. Lee and Kenne-
dy from their garden, where it liilt bloffomed in 1

We would name it

E. rofaria. Leaves in four rows, obtufe, recur

toothed. Anthers fimple, included, with long pores. Co-
rolla ovate, vifcid. The leaves refemble thofe of phyfodes,

but are more diftant and recurved. Flowers about the ends

of the branches, on moltly axillary, long, vifcid ftalks, with

two or three oblong, pellucid, concave bra£leas towards

their middle ; the flowers droop a little, and are remarkable

for their fragrant fcent, refembling ottar of rofes. The ca-

lyx-leaves are like the bra&eas, and about one-third as long

as the corolla, which is of a pale ftraw-colbur, ovate, infla-

ted, vifcid, its fegments obtufe, crenate, but little fpreading.

Stamens about the length of the calyx ; their filaments pur-

ple at the fummit, without any c.eft or appendages ; an-

thers brown, oblong, with pores two-thirds of their length.

Germen turbinate, furrowed, frncoth ; ilyle U'ice as long

as the ilamenr. ; fligma capitate, ;red.

E.pulchella, Salifb. anew fpecies, fiends alone, the au-

thor being unacquainted with its affinity to any other.

Two others, unknown to us, occupy a ledlion vriihg/uli-

nofa, Berg. Cap. 98. Ait. and Bau. Ic. t. 1 7. [Andrea

.

droferoidet, Linn. Mant. 2. 239.) This -is a beautiful

plant, with all the habit of an Eri. a, nor any thing but an

occasional luxuriance of number in the parts of the flower to

make it an Andromeda.
Avery fplendid anddittir:: ge follows, of fix

fpecies, diilmguifhable by their lar^e flowers, with a long

tube, always contracted at its mouth, a:.d more or lefs in-

flated below. The border is Spreading and ornamental.

Among thefe are retorta, Linn. Suppl. 220. Curt. Mag.
t. 362, firft found at the Cape by Mafl'on, not by Thun-
berg ;

—

ampullacca, Curt. Mag. t. 3C3 ;— and Ahor.ia, Curt.

Mag. t.429. This laft varies a little in the fize and hue of its

border, but fo ftrikingly refembles the Catalonian Jafmine,

that we long ago named itjafminea, ::er is there any occafun

for the uncouth precifion o£jofminiflora.—We have ftill fome
of this tribe, which appear to be nondeicrijts.

Ten
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Ten fpecies with flowers of a fomewhat fimilar form but

fmaller, and more deader needle-ihaped leaves, conftitnte

the next parcel. To tiiis belongs j'ajtig'uita, Linn. Mant.
66, of which there are feveral elegant varieties, named E.
f/umea, Sic. in the gardens. Alio E. Mufcarl, Andr. t. i.

duelling like theMufky Hyacinth, which it imitates in

colour j

—

and comofa, Linu. Mint. 234, Ait. and Bau. Ic.

t. lS.

A tribe more fplendid in general, of nine fpecies, fuc-

ceeds. To thefe belong hifata, Tliunb. DiiT. 41. t. 2 ;

—

Vtntricofa, ibid. 27. t. 1. Curt. Mag. t. 350;

—

lutea, Linn.

Mant. 234. Andr. t. 1 1;

—

articulnris, Linn. Mant. 65. Curt.

Mag. t. 423 ;—and taxifolia, Ait. and Bau. Ic. t. 19.
'1 wo fpecies, indicated as nearly related to the lalt, clofc

Mr. Sahlbury's li it of 246 in all. Thefe are tetragona,

Tlmnb. D:(f. i-L. t. 4;—and a/bens, Linn. Mant. 231.
Curt. Mag. t. 440.
We trull, that thofe who may have occafion to defcribe

new heaths in future, will, as far as they are competent,
keep the above arrangement in view, as they will find it very

inttruCtive, however tbey may differ from Mr. Salifbury

in principles of nomenclature. To this fubject we have

fcarcely found it necelfaiy to advert, except occasionally,

and we rather pafs over in filence what we cannot ap-

prove. This botanift rejects all names of perfons as ap-

plied to the fpecies of any genus. Mr. Dryander once
began a more ufeful reformation in fuch names of Erica,

making thoie which commemorate a writer on the fubjedt

end in ana, as Sebana ; thofe which apply to a collector

only, in the genitive cafe, as Maffoni. The greateft and
moil correct information is Hill to be expected from this

able botanift, in the intended new edition of Mr. Aiton's

Horlus Ketuenfis, where the genus of Erica mult always
make a pri cipid figure. S.

Erica, in Gardening, comprehends plants of the ever-

green, flowery, fhrubby kind ; moilly exotics ; of which
the fpecies moll in cultivation, according to Martyn, are :

the crofs-leaved heath (E.tetralix) ; the fine-leaved heath

(E. cinerea) ; the double-anthered heath (E. didyma) ; the

tree heath I E. arborea) ; the Spaniili heath (E. auilialis)
;

the many- flowered heath (E. multiflora) ; the Mediterra-

nean heath (E. Mediterranea) ; the yellow heath (E. lutea) ;

the purple-llalkcd heath (£. halicacaba) ; the bladder-

flowered heath (E. monfoncana) ; the mucous heath (E.
mucofa) ; the hairy-flowered heath (E. urceolans) ; the

marum-Ieavcd heath (E. maiifolia) ; the bloody-flowered

heath (E. cruenta) ; the (lender-branched heath (E. rumen-
tacea) ; the blufh-flowered heath (E. perfoluta) ; the three-

lowered heath (E. triflora) ; the arbutus-flowered heath

(£. baccaus) ; the (lender-twigged heath (E. corifolia) ;

the crow berry-leaved heath (E. nipetrifolia) ; the woolly

heath (E. capitata.) ; the tube-flowered heath (E. lubiflora) ;

tli" long-tubed yellow heath (E. confpicua^ ; the honey-
wort -flowered heath (E. ceriathioides) ; the tufted-flowered

heath (E. comofa) ; the tall downy heath ( E. Maflbni) ;

the fmooth-twigged pencil-flowered heath (E. Plukenctii)
;

the downy twigged pencil flowered heath ( E. Petiveri)
;

arly-flowered dwarf heath (E. Iierbacea) ; and the great

•red heath ( E. grandiflora). But there are many other

fpecies equally deferving or cultivation.

Concerning the full of thefe fpecies, it is obferved by the
rof Miller's dictionary, that it is not inferior to many
he foreign heaths in the beauty and delicacy of its

(lower-.. It is dilti.iguifhed from the other Britiih heaths

not only by the flowers growing in a kind of pendulous

clufter on the tops of the ftalks, but by the leaves growing
in fours, and forming a fort of crofs.

Vol. XIII.

The whole of the different fpecies ofheaths which are men-
tit). led above, are plants of conliderable beauty and elegance,
but moilly tender and delicate in their habits of growth.

Method of Culture.—Thefe very elegant plants mud be
treated in different methods, according to their nature and
habits of growth.

The firfl three Britifll forts are capable of being propa-
gated by fowing the feeds cither in the places where they
are to remain, or in pots filled with peaty earth, in either
the autumn or fpring feafons ; but this is a tedious method of
practice. The better method is, therefore, to take them up
from the places where they grow naturally, in the early au-
tumn, with good balls of earth about their roots, planting
them again immediately where they are to grow and remain
for ornament.

They are found to fucceed belt where the foil is of the
peaty or moory kind, and where it has not been enriched
by manure ; and as they protrude their roots chiefly near
the top, it fliould be as little dug about them as poffible,

the fin-face only being kept clean and free from rubbifh.

And the four following forts may be increafed in the fame
manner as the above ; but the belt practice is by layers,

cuttings, or flips, which (hould be laid down or planted out
in pots filled with boggy earth either in the early fpring or
the latter end of dimmer, plunging them in a moderate hot-
bed, and giving them proper (hade and water. When they
have taken full root, they Should be carefully removed with
balls of earth about them into feparate pots, being replaced
in the hot-bed till they become well eflabliihed, when they
will be capable of bearing the open air in mild weather
when the feafon is fuitable.

All the other fpecies may be increafed either by cuttings
or layers, but moil of them by the former. The cuttings
dmuld be made from the bed young (hoots, and be planted
in die fpring feafon in pots filled with a compoiition of
light boggy and loamy earth, being placed in the hot-bed,
and covered with bell-glafles, and duely (haded from the
fun, (light waterings being given when neceflary ; the lay-
ers are bed laid down in the autumn, being managed in the
fame way as the cuttings. When the plants have become
perfectly rooted, they (hould be removed into feparate pots
filled with the fame fort of mould, being then put in the
dry itove or grecn-houfe, where fome of them require to be
conflantly placed.

But the ninth, twentieth, and twenty-fixth fpecies mud
be raifed by layers, as they have not yet been increafed by
planting their cuttings in the manner directed above.
Where feeds are made ufe of in producing thefe plants,

they fliould be fown in pots filled with the above fort of
earth in the early fpring, and plunged in the hot-bed of
the (love. When the plants have acquired a few inches
growth, they (hould be removed into Angle pots with a
little earth about their roots, and be replungcd in the hot-
bed in the (love, being preferved in it, or the warmed part
of the grecn-houfe, during the winter feafon, and'whenever
the weather is bad.

The fird three forts afford an agreeable variety in the bor-
ders and clumps, as they continue long in flower. The
four following kinds are likcwife hardy, and afford varien
among other potted plants in the open air during the fumjmei
months.

All the other fpecies ire more tender, but produce as
agreeable an effect among the itove and grecn-houfe collec-
tion, from the great beauty and continuance of the flowers
in many of the forts.

EniCA marina, fca-htutb, a name given by many authors

; M to
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to a very beautiful zoophyte of the fucus kind, called by
Mr. Ray and Come others the fucus ericse folio.

Erica, in Ichthyology, a name given by Gaza and rome
others, as the interpretation of the chilchis of Ariltotle,

that is, as the name of the common herring.

ERIG/E, in Bot.iny, the third natural order in the

ninth clafs of the fyftem of Juflieu, fo named from the

genus Erica which makes a part of it. This order con-

filts of fuch dicotyledonous mouopetalous plants as have

perigynous llamens, and the following diltinguiihing cha-

racters. Calyx of one leaf, •permanent, fometimes fupe-

rior, more frequently inferior and deeply divided. Corolla

of one petal, fometimes deeply divided, inferted either

into the upper part of the calyx, more commonly into

its lower part, or into a gland at its bafe ; mollly wi-

thering and permanent. Stamens of a definite number,

diftinft, inferted into the fame part, or rarely originating

from the lower part of the corolla ; anthers moltly with

two horns at the bafe. Ccrmtn fuperior, or rarely in-

ferior ; ftyle folitary ; ftigma generally limple. Fruit

either fuperior or inferior, with many cells and many feeds,

either pulpy, or more generally dry with many valves, fixed

by their bales to the central axis, the partitions originating

from the middle of each valve. Seeds generally minute.

Stem fhrubby, of a more or lefs elevation, or herbaceous.

Leaves alternate, or oppofite, or whorled.

This order is in a great meafure analogous to the Linnaean

Bicornes, exclufive of the Rhododendra of Juflieu, which

differ from his Ericit chiefly in having the partitions of the

caplule formed of the inflexed margins of its valves, and not

originating longitudinally from their centre. Vcntenat re-

tains the name of Bicornes for the Eric*.

The Erica are divided by Juflieu into two fections,

I. Germen fuperior, confiding of Cyril/a, Linn, (which being

of the fame genus as /tea, and having the capfule of the

Rhododendra, is to be removed thither) ; Blceria ; Erica ;

jlndromeda ; Arbutus; Clethra ; Pyrola ; Epigta (re-

moved by Ventenat to Rhododendra) ; Epacris (omitted

by Ventenat) ; Gaultheria ; and Broffza (likewife omitted

by Ventenat, a very uncertain plant).

2. Germen wholly or partly inferior, Argophyllum, Forft.

and Linn. fil. ; M<cfa, Forik , and Vaccinium.

A third fection contains two genera allied to Ericit, or

fuppofed to be fo, Empetrum and Hudfoaia.

ERICALE, from
*f, the fpring, aad x.x\n, beautiful,

a name given by Renealm in his Specimen Hid. Plant.

75. t. 68. to the Gentiana -verna, a mod elegant vernal

plant. Linnaeus erroneoufly prints it Ericoila.

ERICERUM, a name given by Aetius and other au-

thors to a fort of collyrium, ufed in weakneffes of the

eyes, in which the herb erica or heath was an ingredient.

ERICEYRA, in Geography, a town of Portugal, in the

province of Eftremadura, on the fea-coaft ; 20 miles N. W.
of Lilbon.

ERICHTHONIUS, in Ajlronomy, a conftellation, the

fame as Auriga.

ERICOILA, in Botany. See Ericale.
ERICU, a name given in Rheede's Hortus Malabari-

CUS, v. 2. 53. to the Afcltpias gigantea. It is corrupted

from the Sanfcrit name Roey.

ERICUSA, in Ancient Geography, one of the feven

/Eolian iflands, now Aliciida.

ERIDANUS, in AJlronomy, a conftellatk>n of the fouth-

«rn hemifphere, in form of a river.

The liars in the conllellation Eridanus, in Ptolemy's Ca-

talogue, are 34 ; in Tycho's, 19 ; in the Britiih Catalogue,

$4. See Constellation.
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Eridanus, in Ancient Geography, a river of Italy, in

Cifalpine Gaul, now the Po, which fee. Virgil defcribce it at

the largelt river of Italy, calling it the king of rivers :

" Fluviorum rex Eridanus."

—Alfo, a fmall river of Greece, in Attica, which pursu-

ing its courie to the W. of Athens, united with the Hi flu•

below that city.—Alfo, a river of Celtica, near the Pyre-
nees.

ERIE, Fort, in Geography, a ftrong fortification in the
towufliip of Bertie, Upper Canada, fituatcd on the N.
fhore of lake Erie, at its caftern extremity, and the W. bank
of Niagara river ; 27 miles S. by E. from Niagara fort, 18

above the carrying place of tlie Falls of Niagara, and.|5 from
fort Chippeway. This is a fmall llockaded fort, fomewhat
limilar to that at Chippeway ; and adjoining it are exteniive

{lores as at Chippeway, and about half a dozen miferable

little dwellings. It has a barrack for troops and a block

houfe ; and a company ot foldiers is quartered here for the-

purpole of tranlporting the public (lores. The lake narrow*

here into the Detroit ftrait, which carries the waters over

the great falls of Niagara. The new fort is projected on a

fmall height in the rear of the prefent garrifon. The harbour
is capable of accommodating veffels of any fize, which lie

oppolite to the fort, at the diflance of about ico yards

from the fhore, expofed to the violence of the weiterly

winds ; but the anchorage is good, and they ride in perfect

fafety. The little fort, with the furrounding huts built on
the rocky fliore, the veffels lying off at anchor before it, the

rich woods, the diftant hilh on the oppofite fide of the

lake, and the vaft lake itfelf, extending to the farthelt

part of the horizon, altogether form an interefting and beau-

tiful fcene. N. lat. 42 53' 17". W. long. 7S 20' 30".

Erie, Lake, called alfo Eric, Erige, or Erike, or the

lake of the Cat, is a lake cf the fourth magnitude in

North America, through which runs the line between the

United States and Upper Canada. Detroit river on the

well brings the waters of the great lakes with which
lake Erie has a communication on the north-weft ; and Nia-

gara river on the eaft forms its communication with the

waters of lake Ontario and the river St. Lawrence. It is

fituated between 41 and 43 N. lat. and between 78
J 48' and

63
d W. long. It is of an elliptical form, being about 30a

miles in length, and about 90, at the widell part, in breadth.

The depth of water in this lake is not more than 20 fathoms,

and in calm weather veffels may fecurely ride at anchor in

any part of it ; but when ftormy, the anchorage in an open
part of the lake is not fafe, the fands at the bottom not

being firm, and the anchors being apt to lofe their hold.

At this time the water becomes turbid, by the warning up
of the yellow fand from the bottom of the lake ; but in

calm weather it is clear, and of a deep greenilh colour.

The northern (hore of the lake is very rocky, which is alfo

the cafe with the ihores of the iflands, of which there are

feveral clutters towards the weltern extremity of the lake;

but along molt parts of the fouthem fhore there is a fine

gravelly beach. The height of the land bordering the lake

is very unequal ; in fome places long ranges of fteep moun-
tains rife from the very edge of the water ; in others, the

fhores are fo flat and fo low, that when the lake is raifed a

little above its ufual level, in confequence of a ftrong gale

of wind fetting in towards the (hore, the country is deluged
for miles- To the wry great infularity of the height of the

land on both fides of it, is attributedthe frequency of ftorms

on this lake ; the coafl, however, on both fides, is generally

favourable for the paflage of batteaux and canoes. A penin-

fula, called Longpoint, runs upwards of eighteen miles into

1 the
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the Like, and being compofod of fand, is convenient for

hauling boats upon it, when Uie lake is too rough for fail-

ing and rowing. Towards the fouth fide, however, on botli

fides of the lake, it would be irapofllble to land, on account

of the perpendicular height of the rocks. There is a great

deficiency of good harbours along the fhores of this lake:

on its northern fide there are but two places which afford

(belter to vcifels drawing more than feven feet water, viz.

Long Point, and Point Abineau, and thefe afford only a

partial (belter. On the fouthern fhore, the firft harbour

you come to in going from fort Erie is that of Prefqu'tele,

which is fituated at the diftance from that fort of about fix

miles, ami where veffcls drawing eight feet water may ride

in perfect fafcty. Beyond this, about midway between

the ealleru and wcfteiu extremities of the lake, there is

arbour, capable of containing fmall vefiels at the

mouth of Cayahega river, and another at the mouth of

Iky river, which falls into the lake within the N. ^\ .

territory of the States. Britifh mips feldom ufe thefe har-

bours, but trade almolt folely between fort Erie and De-
troit river, and in cafe of contrary 'winds, they return to

fort Erie, if bound to Detroit river; or to fome of the

bays amidft the clutters of ifiands fituated towards the weft.

ern extremity of the lake, if bound to fort Erie. The
navigation of this lake is very uncertain ; and vefiels are

often detained, at a confiderable cxpence to paflengers, in

fome of the harbours. Lakes Huron and Michigan afford

communication with lake Erie, by vefiels of eight feet

draught. There are portages into the waters of this lake

from the Wabafh, Great Miami, Muikingam, and Alleg-

hany, from two to fixteen miles. The ifiands at the weft-

cm end of the lake, of various fizes, lie very clofe to each

other, and exhibit a very pleafing fcenery ; the largeft of

them are not more than fourteen miles in circumference,

and many of them are very fmall. The largeft ifiands pro-

duce a variety of fine timber, amongft which are found

oaks, hiccary trees, and red cedars, which latter, being

targe, are fent for even from the Britifh fettlements on De-
troit river, at the diftauce of forty miles. Lake Erie lias

a great variety of fine filh, fuch as fturgeon, eel, white fifh,

trout, perch, &c. Amongft the woods are found racoons

and fquirrels, and alfo bears, in the winter feafon, when the

lake is frozen between the main land and the ifiands.

All the ifiands are dreadfully infefted with ferpents, and
on fome of them rattlefnakes are fo numerous, that in

the height of fummer it is dangerous to land. Two kinds

of rattlefnakes are found in this part of the country ; the

one is of a deep brown colour, clouded with yellow, about
thirty inches in length, which frequents marihes and low
meadows, and does great mifchief among cattle ; the other

fort is of a greenilh yellow colour, clouded with brown,
and nearly twice the fize of the former. Many- different

kinds of ferpents, befides rattlefnakes, are found on the

ifiands in lake Erie. The ponds and marfhes in the interior

parts of thefe ifiands abound with ducks and other wild

fowl, and the fiiores fwarm with gulls ; among the woods
are a few fmall birds, remarkable neither for their fong nor

plumage. Weld's Travels, vol. ii.

Erie, a county of Pennfylvania, on the fouth fide of

lake Eric, containing 639,400 acre3, and 1468 inhabitants.

Its chief town is Erie.

ERIEUX, a river of France, whieh runs into the

Rhone, at Bcauchallal.

EMITS, a name given to canary birds when about two
years old. See Canary Bird.

ERIGENA.John ScoTus,in Z?/»j'>Yi/>/j)',whoflourifhed

in the ninth century, wa3 probably born in Ayrfhirc Scot-
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land, though fome writers make him a native of Hereford-

fhire, in England, and others fuppofe his birth-place to be
Ireland, lie poflefEed an ardent thil'ft for literature, and

fpared no pains in rendering himfelf accomplifhed in the

learning of the Eaft, and from the extent of his erudition he

obtained the name of '< Scotus the Wife." He itudied

fome years at Athens, and became very converfant in Greek
philofophy. Upon his return, he accepted an invitation from
Charles the Bald of France, and lived for feveral years in

habits of intimacy and familiarity with his royal patron, who
afiigned to him the direction of the univerfityof Paris. To
the fovereign he was not only an iuftruftor in literature and
fcience, but an advifer in the affairs of government. The
high rank which he obtained excit :d much jealoufy, par-

ticularly among the bigotted priefts, who accufed him of

maintaining heretical opinions. In the year 824, the Greek
emperor, Michael the Stammerer, fent to the Weftern em-
peror, Lewis the Pious, a copy of the tieatifes of the fup-

pofed Dionylius the Areopagite, which had long been held

in great veneration among the Greek. Christians. Dionylius

was fuppofed to be the firft Chriflian teacher in France,

and, on that account, the work in queftion was deemed of

great value, and the king, who was unable to read the

original Greek, employed Erigena to tranflate it into the

Latin language. Unfortunately this was performed with-

out licence from the pope, who, when he found the tranfla-

tion eagerly read, infilled that the French king fhould not

only bauifh Erigena from Paris, but fhould fend him to Rome.
Charles refuted to act in this ungenerous manner, neverthe-

lels, it was deemed advifable, that Erigena fhould leave the

capital of France, and in a fhort time after he 'took refuge

in England. This tranfiation of Dionyfius's treadles is

faid to have caafed the revival of the knowledge of the

Alexandrian Platonifm in the Weft, and to have laid the

foundation of the myftical fyftem of theology which after,

wards fo generally prevailed. Of the original works of Eri-

gena, the principal was his treatife " On the Divifion of Na-
ture, or the Nature of Things," which was publifhed from
the author's MS. by Dr. Thomas Gale, at Oxford, in 16S1,
under the title of " Joannis Scoti Erigena de Divifione Na-
ture, Libri quinque, diu deiiderati." Erigena was employed
by our great king Alfred in the reftoration of learning at

Oxford, where he was appointed profeffor of mathematics
and aftronomy. In this fituation he remained only about
three years, when fome differences that took place in the

univerlity obliged him to retire to the abbey of Malmfbury
in Wiltfiiire, where he opened a fchool. Here, it is afferted,

by mofl writers, that he was murdered by his own fcholars,

either on account of his harfhnefs and undue feverity ; or at

the inftigation of the monks, who hated Erigena as being a

heretic, and much more learned than themfelves. The par-

ticular time and place of his death have been the fubjefts of
fome dilputc. Certain writers contend that his death took
place about the year 864 or 866,, and others, who are ge-
nerally followed, make it in 883. Some fay he died in Eng-
land, and others, among whom is Dr. Henry, think that it

happened in France. He was certainly a very extraordinary

man for the times in which he lived, and after his deceafc

his name was, for a confiderable time, to be found in the lift

of the faints of the Romifh church, till it was ftruck out
of the calendar, by Baronius, on account of the heterodoxy
of his opinions concerning tranfubftantiation. Biog. Brit.

Enfield's Hill. Phil.

ERIGENS Pts.s. See Erector.
ERIGERON, in Botany, «ptyipm of the (Uieieilt Greeks,

from
>;f, thefiring, and 7<fu>v, an old man, becaufe it is hoary

in the fpring. Linn. Gen. 422. Schrcb. 553. Willd. Sp.

3 M 2 PI.
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PI. v. 3, 1952. Sm. Fl. Brit. 876. Mart. Mill. Dift.
v. 2. Jufl. 180. Gxrtn.t. 170. Clafs and order, Syngew
fin Polygamia-fuperflua. Nat. Ord. Compoftx difcoidea,
Linn. Corymbifcrs, .hid".

Gen. C!i. Common calyx oblong-, cylindrical, imbricated;
fcales awl-lhaped, erect, gradually longer, nearly equal in

breadth. Cor. compound, radiated ; florets of tlie diflc all

perfect, tubular, funnel-fhaped, with aw equal five cleft limb

;

thofe of t!>e radius female, ligtilntc, linear, awl-fliaped, erect,

for the molt part entire. Slant, (in the tubular florets)

Filaments five, capillary, very fhort ; anthers forming a
cylindrical tube. Pijl. (in the tubular florets) Genr.en
minute, crowned with hairs longer than its own corolla

;

ftyle tbread-fhaped, the length of the hairs ; ftigmas two,
oblong, revolute : the female or ligulate florets differ in

having their corolla about as long as the hairs, and very
(lender iligmas-. Peric. none, except the clofed permanent
caiyx. oWjjinthe florets of the dilk as well as of the radius
oblong, fmall. Down long, capillary. Recept. naked,
flat.

Obf. Dillenius obferves that the innermofb or central

florets of the diflc are generally males. One fpecies has
thole of the radius dellitute of a corolla.

ElT. Ch. Receptacle naked. Down limple. Florets of
the radius linear, very narrow, numerous. Calyx imbri-

cated.

'1 his genus comprehends feveral plants called Cons" a, T *.'/--

ga-aurta, sifter, and Senecio by former writers, but is a very

natural one, characterized by the ereft very narrow florets

of its radius, ufually coloured blue cir white. The latelt

edition of Linnxus has 22 fpecies, Willdenow 32. Three
are natives of Britain.

I E. canadenfe, Engl. Bot. t. 20 '9. " Stem hairy, pani-

eled. Leaves lanceolate ; the lower ones toothed.''—To
all appearance perfectly wild in Glamui ganfhire, ( Mr.
Middleton), though fuppofed by Ray to have come over
from Nor h America, where it abounds. It is an annual
plant, of mean appearance, with innumerable fmall flowers,

whofe radius is white or pale red, their difk yellow.

2. E. acre. Engl. Bot. t. 1 158. Curt. Loud, fafc. I.

t. 60. " Stem racemofe. Stalks moltly iingle- flowered.

Leaves lanceolate or tongue-fhaped, feffile."—Common on
a dry gravelly or chalky foil, flowering in July and Augnil.
The flowers are larger and fewer than ia the former ; their

radius blue. Root biennial.

3. E. alplnam. Engl. Bot. t. 464. " Stems almoft

fingle-flowen d. Calyx (lightly hairy. Radius fpreading."

—

Found in moilt parts of the highland mountains of Scot-

land, flowering in July. This li3s feldom more than one
flower i n .. (lent, which is much larger than in E. acre,

with a longilh blue radius, which fpreads more than is con-

fident with the generic character, and, perhaps, mij bit au-

thorize th< ' of this fpecies to sffter, where Li;.

originally placed its near ally E. unforum, Fl. Lapp. 11. 307.
t. 9. f 3.

ERIGONUS, in Ancient Geography, a river of Mace-
donia, which, according to Livy, ran from Illyria through

Pxonia into the Axius ; called Erigon by Strabo and Pto-

lemv.

ERINACEA, in Botany, Tourn. Inft. 646, fee As-
THYLLIS, fp. 15. Touriu fort eilablifhed it as a genus,

(diit'nci from his Geni/la-Spariiam, which con!', its of Hint

and the prickly Gent/la,) merely becaufe the bulh is all over

armed with prominent ftrong fpines, like a hedge-hog.

ERINACEUS, a name given by Dillenius and Micheli

to a genus of Fungi. Linnxus, perceiving the inconvenience

and abfurdity of adopting a generic denomination, already
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univerfally appropriated to an animal, changed it to
Hydnum.
Erinacevs, in Zooloyy, a genus of the Ferse

the hedge-hog of Enghfh authors. This tribe is diftiu-

guiflied principally by the teeth. The fore-teeth in the
upper jaw are two, and dillant, in the lower two approxi-

mate; the tufks in the upper jaw five each fide, in the
lower three ; grinders fo.ur each fide above and beneath

;

body above covered with fpines.

Species.

Elrop.eus. Ears rounded; noflrils crefted. Linn.
Fn. Suec. Erinaceus auriculis credit, BriiT. Etbinuj
re/Iris, Gefn. Igel, Ki.orr. Hetiffon, Buff. Common

-bog.

The common hedge-h.^g, or as it isfometimescallederrone-

oufly the European hedge-hog, appears to be a native of the

temperate pans of Alia, and to be found in Madagafcar as

well as Europe. It lives in thickets and bullies, forming
a uell of mofs, grafs, or leaves, of large fize. When
turbed it ro!L ilielf g'obulai form, prefci ting 011

every part a formidable armament of fpmee, and this 1-

deed its principal means of defence ; upon being immerfed
in cold water it expands, and fwims with ;. ility.

Driring the winter it is fuppofed to remain in a ftate of tor-

pidity.

\ egetables of various kinds, as the roots of plants, or

fruits, reptiles, fmall birds and infects, conlritute the princi-

pal food of tiiis animal ; the Cahnucs tame and keep it in
.

their dwellings like the cat ; and in this refpect they be-

come uleful, as theydeftroy the cockroaches, and other ob-
noxious infects. They produce from three to five young at

a birth. The flefh is very indifferent, yet is fpoken of
among the old writers as an article of food, with inftructioi.s

for rcaiting or otherwise preparing it for the table.

The hedge hog is confidence] as an inoffenfive animal, not-

withstanding the vulgar fuppofition, that it fucks the teats

of cattle by night, and occafions ulcerations in thofe tender

parts with the irritation of their prickles. The animal has

a mulky fmell. Length ten in.

I naur is. Without external cars. Linn. Seba. Gui-
ana I:.

Length eight inches. Inhabits South America. The
headjs thick, 'hort ; fpines cinereous tinned with yellow

;

hair foft, whitilh chefnut pver the eyes ; tail fhort ; claws
'I

long and crooked. Defcribed on the authority of Scba.

Aip.itus. Ears oval, long. Auriculis ovalibm I r.-is,

neribvs c . Pallas. N( v. C. Pet. Siberian h a

Inhabits the lower parts of the Volga and Ural and ex-

tends from thence to the eaftern parts beyond the lake Bai-

kal. Its form relcmblcs that of trie common hedge-hog, but 13

fmallc-r, the eyes larger, \ fpofed in four rows ; the

uder ; tail [horter, c< :.id

ly bald. The female is faid to breed twice a vcar, and
to produce from four to feven eac'i ti

Malacclnsis. Ears pendulous. Brifl". Hyftrix Ira-

chyura, Linn. Porcus aculeatus,
J~.

Hyjlrix

Seba. Malacca hedge-hog.

Extremely allied in its general appearance to the porcu-

pine, and referred 16 tiie hedge-hog tribe chiefly on account)
of the number and arrangement of the teeth. Its fize is

fuppofed to be equal to that of the common porcupine.

This animal is faid to inhabit Afia, and to produce the pre-

cious (lone called Iiedra del Porco, the imaginary virtues oi

which are fo highiy extolled in the old materia medica.

£ i rosus. Ears (horter ; top and hiad head and mould-

ers befet with fpines j tail very ihort and fpinous. Erina

3 cem,
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ttui fetofut, Gmeli Schreber. Teitdrae, Buff. Petit undrac

de Madagafcar. Sonuer. ARatic hedge-hog.

Native of India and Madagafcar ; length fix inches)

wallows in the mire, and grunts like a hog, and forms bur-

rows. Remains torpid for fix months, during which the

hair falls off.

EcAUOATUS. No tail; fnout very long and acntc.

Schreber. Tanrec, et U jeune tanrec, Bull. Madagafcar
bedg

Inhabits India and Madagafcar. Inhabit refembles the

former, but is larger, meafuring in length eight inches.

The mouth and eyes are final! ; ears rounded and longer

than in the letoius ; the fpines black, and covering the whole

back and fides; hair yeliowiili and Feet tawny.

The two lait mentioned animals are confidered bv Pennant

as the lame fpecies, on the prefumption thai the former is

the adult date, the other in a lefs advanced llagc of growth.

Dr. Shaw feems inclined to adapt this fuppotition. There,

DeverthclefS] appears in our mind no plaulible reafon for iuch

conjecture, unlefs the descriptions be defcdlive in the moll

eflential particular ; for, if one lias a tail and the other none,

they muft be diftind. That the animal defcribed by Buf-

fon had not obtained its full growtli is rendered extremely

probable by the explanation afforded, but the production

of a tail cannot be luppofed to depend on the age of the

animal. The tanrec feeds on fruits, and remains torpid

during about three months of the year.

ERINiEI, in Ancient Geography, a people of Afiatic

Sarmatia. Ptolemy.

ERINDES,a river ofA fia, towards Hyrcania or Sparta,

according to Tacitus.

ERINEUS, one of the four cities of Doris, fituate on

the moll northern verge of the kingdom, near the foot of

the lulls which part Doris from Macedonia.—Alfo, a port

of the fea of the' Peloponnefus, in Achaia, between jEgium
a."d the promontory Rhium. Pliny.—Alfo, a river of Si-

cilv, according to Thucvdides, called Or/nos by Ptolemv.

ERINGO. See ErVngo.
ERINNA, in Biography, a Greek poet.fs, mentioned

by d.lTerent writers as a native of Lefbos, of Teios, of

Rhodes, and of Tenos in Lacouia, is fnppofed to have been

co .temporary with Sappho, about the year 6oj B.C. but

(he is placed by the Chronicle of Euicbius 2jo years later.

She was celebrated in ancient Greece, and feveral epigrams

were written upon her, one of which fpeaks of her as in-

ferior to Sappho in lyrics, and fuperior in hexameters,

ic fragments are extant in her name, which are inierted

in the " Carmina Novem Poetarum Fceminaruru." Antw.
1568. Vofi". Poet. Grsec.

ER1NUS, in Botany, a name adopted by Linnaeus from

Diofcoiides, the etymology of which is unknown. Neither

is his
<f»»9; the fame with the Lini sail plant, but rather, we

prefume to think, fomething which has hitherto eluded the

(agacity of commentators. His defeription accords in fome

ts with Samolus V. 1 Linn. Gen. 3i8fSchreb.

4 7. Willd. Sp. PI. v. 3. 332. Mart. Mill. Diet. v. 2. Juff.

10:. Gaertn. t. 55.—Clals and order, Didynamia /tng'iof-

termia. Nat. Ord. Perfonata, Linn. Pedicularet, JuflT.

Gen. Ch. Qui. Perianth in five deep, lanceolate, erect1

,

nearly equal, permanent fegments. Cur. of one petal,

unequal; tiibe cylindrical, fomewhat o\;te, the length. of

the calyx, reflexed ; limb flat, in live deq , nearly equal,

inverfely hcart-ihaped fegmtnts. Stam. Filaments four, very

mort, within the tube of the corolla; two of them (the

uppermofl) a little longer than the others : anthers fmall.

Pijl. Germen nearly ovat< ; (1 ;. Ii rery (fiort ; fligma capitate.

Peru. Capfule ovate, invefted with the calyx, of two cells

e r r

and two valves, the latter cloven halfway down when ripe ;

partition double. Seeds numerous, fmall. Recent, com-
prelfed.

EiT. Ch. Calyx of five leaves. Limb of the corolla in

five, nearly equal, notched fegments. Capfule of two cells.

Seeds numerous.

Obf. By an unaccountable error in the Efl'. Char, in all

the editions of LinnasuS the upper lip ia faid to be very fhort

and reflexed, though the whole limb of the corolla is juitly

defcribed as (nearly) equally live-cleft. Willdenow copies

this, though the HortUS Kewenfis had corrected it.

E. alpinus is the belt-known fpecies. " Flowers race-

mofe. Leaves fpatulate."—Linn. Sp. PI. 878. Curt. Mag.
t. 310. Native of the alps of Switzerland, and the Pyre-

nsean mountains, flowering in the middle of fummer. It

forms .tufts, with feveral dwarf Hems, bearing numerous

purple flowers, and is a very ornamental plant for rock-work,

requiring proteftion againll fevere fro 11 and exceffive moif-

ture, like moll alpine rock plants. It is increafed by part-

ing the roots, or by feed.

E. africamis. " Flowers axillary, feflile. Leaves lanceo-

late, llightly toothed."—Linn. Sp. PI. 87S. (Lychnidea

villofa, foliis ex alis floriferis, &c. ; Burm. Afr. t. 50. f. I.)

Native of the Cape of Good Hope. This has a taller,

more branched Hem, more oblong leaves, and axillary flowers,

of what colour we know not, with a very long flender curved

tube. It has not yet appeared in our gardens.

E. capenjis. " Flowers lpiked. Leaves linear, toothed."

—

Linn. Mant. 252, excluding Burman's fynonym. Gathered

by Sparmaun in fandy ground at the Cape of Good Hope.
This is alfo a llranger to our gardens. The flowers are faid

to be y-ellow and very fragrant. In the dried plant they are

black. The tube is an inch and half long ; the fegments of

the limb deeply cloven, the lobes dilated, obtufe and divari-

cated.

E. fragrnns. " Leaves lanceolate-oblong, toothed. Seg-

ments of the limb undivided."—Ait. H. Kew. v. 2. 357.
(Sel igo Lychnidea ; Linn. Sp. PI. 877. Lychnidea villofa,

foliis oblongis, Sec. Burm. Air. t. 49. f. 4.) Native of the

Cape, rarely feen in our green-houfes. The flowers are

yellow or browuifh, and fragrant.

E. triflh. " Leaves oblong, cut, toothed. Segments

of the limb {lightly cloven."—Linn Suppl. 287.—Found
by Thunberg at the Cape. The flowers are faid to be

fweet-fcented, and of a dull colour.

Y.. ji rnvianus and laciniattu oi Linnaeus, are both nearly

related to Verbena Auhktia, and the former at leall feems to

be the very fame fpecies.

ER IOCALIA, from i;io», "wool, ai|d xn^iy., a nejl, in

allufion to the Angularly woolly involucrum in the nudll of

which the flowers are feated as in a bird's nefl. Sm. Exot.

Bot. v. 2. 37. Intr. to Bot. 373. (Aftinotus; Labillard.

Nov. Holl. 67.) Clals and order, Pcntundria Digynia. Nat.

Ord. Umbcllat

Gen. Ch. Umbel fimple, of many fliort rays. LivoL of

many lanceolate, equal, undivided, coloured leaves, longer

than the rays of the umbel, and deufely clothed with wool.

Cat. Perianth fuperior, in five deep, equal, concave, fome-

times coloured, externally hairy, permanent leaves. Cur.

none. Stum. Filaments five, about as long as the calyx,

equal, awl-fhaped ; anthers roundilh, of two lobes. Pi//.

Germen inferior, obovate, comprellcd, furrowed, very hairy
;

flyles two, capillary, fpreading, longer than the ftamens
;

fligmas fimple. Peric. Fruit ovate, obtufe, comprefied,

furrowed, hairy, crowned with the calyx and ftyLes. Seed

folitary ?

Eff. Ch. Umbel fimple. Involucrum of many lanceo-

late,
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lite, equal, woolly, coloured haves, longer than the umbel.

Fruit compelled, hairy. Petals none. Many flowers

abortive.

This New Holland genus bears the mod ftrikin-r analogy

to the European yljlrantia, from which it differs in its

woolly, not frnooth, involucrum, but more eflentially in

having no petals, and in it', hairy, not muricatcd, fruit.

M. Labillardiere had, unknown to us, prcvioufly named it

AS'motus, but that name being already long ago occupied

in mineralogy, is untenable in botany.

The only fpecies known are two.

1. E. major. Sm. Exot. Bot. v. 2. 37. t. 78. (Actino-

tus helianthi ; Labill. Nov. I loll. 67. t. 92.) " Segments
of the leaves bhmtifh, flat, woolly on both (ides. Fiower-

ftalks fomewhat corymbofe."—Native of the Candy country

about Port Jackfon, New South Wales, as well as ci the

weft coaft of New Holland, flowering in October. The
root appears to be annual ; it is woody and branching. Stem

folitary, about two feet high, erect, leafy, round, woolly,

but little branched except at the upper part, where the long

flower-ftalks, more or lefs numerous, grow in a corymbofe

form. I. raves alternate, ftalked, three-cleft, lobed and

pinnatifid ; their fegments fpreading, linear, entire, flat, a

little dilated upward, and bhmtifh ; clothed with denfe

wool, whiter beneath. Slipulas none. Floivrrs terminal,

large and ornamental, all over white with a green or rufous

tinge. Involucrum ot eight or ten fpreading leaves, each an

inch or more in length, peculiarly foft and pliable, like

velvet. Flowers very numerous, forming a convex compact

fort of difk, thofe of the circumference males. Calyx

whitiih, fo as to refemble petals. No aromatic or pungent

flavour is perceptible in any part of the plant.

2. E. minor. Sm. Exot. Bot. v. 2. 39. t. 79. " Segments

of the leave3 acute, revolute ; fmoothifh above ; filky

beneath. Flower-ftalks fcattered."— Found near Port Jack-

fon, in a fandy or gravelly foil, flowering in March.—Much
fmaller than the laft, and bearing the fame analogy to it that

yljlrantia minor, Sm. Exot. Bot. t. 77, does to the major,

t. 76.

—

Root woody, branched, perhaps perennial. Stem

a foot or two high, much branched, leafy, round, clothed

with clofe-preffed hairs. Leaves on long foot-ilalks, divided

into three or five deep, fpreading, dilated, acute, revolute,

pinnatifid or three-cleft lobes
;
green, frnooth, or flightly

hairy, above ; denlclv clothed with white Alky hairs beneath.

Flowers on long, folitary, terminal, naked ftalks, fcarcely

a quarter fo large as in the other. Calyx green, and not

coloured. Involucrum almoft naked underneath ; hairy,

fomewhat filky, white or reddifh above. This fpecies is

likewife without any peculiar flavour.

ERIOCAULON, from ipua, wool, and mv?.o;, a Jlem,

becaufe of the woolly or hairy ftalk, which however is

rarely the cafe. Linn. Gen. 40. Schreb. 56. Willd. Sp.

PL v. 1. 485. Sm. Fl. Brit. 1009. .Tuff. 44. Gsertn.

t. 83.—Clafs and order, Monoecia Triandria, Smith.

(Tnmdria Trigynia, Linn.) Nat. Ord. Junci, Juff.

Gen. Ch. Common calyx globofe, depreffed, imbricated,

many-flowered ; its fcales lanceolate or obovate, obtufe,

fcariofe, equal, permanent
;
perianth inferior, of two or

three obtufe, permanent, muricated leaves. Male flowers

feveral, in the middle of the difk. Cor. funnel-fhaped ;

tube about as long a; the calyx ; limb in two deep, obtufe,

muricated lobes. Stam. Filaments three or four, equal,

inserted into the tube of the corolla, and rather longer than

the limb ; anthers vertical, roundifb, of two lobes.' Fiji.

Germen obfolete ; ftyle capillary, cloven ; ftigmas blunt.

Female foivers feveral, in the circumference, between the

«alyx-fcales. Cor. inferior, of two oblong, concave, obtufe

E R I

petals, muricated at the upper part externally. Stam. none.

Pift. Germen fuperior, of two or three lobes; ftyle thread-

fhaped, (hotter than the corolla, cloven; ftigmas two or
••, acute. Perie. Capfule roundifh, of two or three

lobes, with a. many cells and valves. Seeds folitary.

Elf. Ch. Common calyx of many leaves, many-flowered ;

perianth fuperior, of two or three leaves. Male flowers

central. Corolla of one petal, cloven. Female fl. in the

margin. Corolla of two petals. Stigmas two or t!

Capfnle oftwoor three ceils. Seeds folitary.

The characters of this genus were fo ill defined in the

works of Linnaeus, that Hudfon conceived our Britifh

Eriocaulon, confou ded by Linnjeus with his decangularc,

mult be a diftinct genus, and he therefore call d it A'.

lira, in honour of fir James Nafmyth, baronet ; fee Fl.

Aug!, cd. 2. 414. As however no genus can be more
natural and diftinct than Eriocaulon, and the fault appears
to have been entirely in the descriptions of authors, its

characters are now reformed. The above defcription is

made from the only Britifh fpecies, E. feptangulare, With.
184. Sm. Fl. Brit. 1010. Engl. Bot. t. 733.—" Stalk with
feven angles. Leaves fharp-pointed, with an internal net-

work of cells. Male flowers with four Itamens." It grows
in feveral lakes in the ifle of Skye very abundantly, and was
found in September i8ci by Dr. Wade, decorating the

edges of all the lakes in Cunnamara, in the county of Gal-
way, Ireland. The root is perennial, confuting of abun-
dance of fimple, white, fhining fibres, compofed internailv

of a feries of cells, frequently interrupted by tranfverfe par-

titions, which is the general ftructure of the whole herb.

Stalk a fpan high, folitary, upright, fimple, naked, twilled,

with feven angles and as many intermediate furrows, frnooth,

(fo that in this inftance the generic name does not well

apply), invefted with a tubular fheath at the bafe. Leaves
numerous, radical, fword-fhaped, frnooth, taper-pointed,

about two inches long. Head of flowers terminal, folitary,

hemifpherical, about three lines broad, prettily variegated

with dark purple and white, the calyx and anthers being of
the former colour, as well as a few fpots on the white
corolla. The fnow-white club-fhaped protuberances, with
which the extreme parts of the calyx and corolla are muri-
cated, give the whole an elegant feathery afpect.

LinnKiis knew about five fpecies of Eriocaulon, but very
imperfectly, and he was cautious of adopting Dr. Hope's
accurate generic defcription of the above plant, publifhed

in the Philosophical Tranfactions, v. 59. 243. t. 12, left it

fhould not accord with every fpecies. As far as fubfequent
examination of the feveral exotic ones has gone, it is found
to confirm the account here given. Willdenovv enumerates
eight fpecies in all ; Lamarck defcribes 12 in his Encyclo-
pedic, v, 3. 274—277, and figures 4, rather imperfectly, in

Lis t. 50. This laft author is, neverthelefs, the belt we
have on the fubject, though Willdenow hefitated to follow

him, and Vahl, in his Sp. PI. v. 2. 2IO, removes his E.
fpadiceum, perhaps rightly enough, to Schoenus.

Authors are very much confufed in their accounts of the
native countries of feveral fpecies. The repens of Lamarck
was gathered by Thierry de Menonville in Hifpaniola, not
by Commerfon in the ifle de Bourbon. E. fpadiceum of
the fame author was found by Smeathman at Sierra Leone,
from whom we have it in plenty, and whom Lamarck rightly

quotes ; yet Vahl mentions St. Domingo (Hifpaniola) a
its native country-, on the authority of Lamarck's herba-
rium, without naming Smeathman.
The following 6 fpecies we believe are hitherto entirely

nondefcript. They will probably appear, with others,

more fully illuftrated hereafter from the pen of Mr. R.

"

Brown,
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Brown, when he lias time to refume the (tudy of this genus,

of which we believe lie has afeertained about 30 fpecies.

In the mean while, to (ecu re his fpecific names and our own
thus far, we (lull attempt definitions of what we have

determined from actual oblerv.ition.

E. pygnuum, SolanJ. MSS.— Stalks aggregate, five-

angled. Leave* and (heaths rough; the latter longeft.

Head globole. Calyx-fcales obovaie, pointed.—Native of

New Holland. Herb. Linn.Jil. The /'alls are about two

inches high. Leaves about half an inch long, being rather

(hotter than the (heaths oi the (talks, which is unufual.

Heads brownilh.

E. fcariofum.—Stalks aggregate, five-angled. Leaves

and (heaths fmooth, of equal length. Head globofe.

Calyx-fcales obovate, acute.—Communicated from New
South Wales in 179J, by John White, M. D.—Stalls five

or i\x inches high. Heads of a filvery white, fcarcely fo

large as a pea, being about twice as big as the former.

~£..Jlupcum.—Stalk nearly folitarv, five-angled. Leaves

and (heaths of equal length, denfely woolly at the bafe.

Head hemifpherical. Calyx-fcales obovate, acute. Gathered

by Sonnerat at the Ifle de Bourbon. Stall fometimes above

a fpan high. Leaves fpreading, involute when dry, fmooth,

or nearly fo, but enveloped at their bafe, as well as the

fhcaih of the ftalk, by a denfe integument of filky wool.

Head much like that of E. feplangulare.

E. latifolium.— Stalks fomewhat aggregate, cylindrical,

furrowed. Leaves fmooth, taller than the (ferns. Head
hemifpherical. Outer calyx-fcales rounded, obtufe ; inner

lanceolate, acute.—Gathered at Sierra Leone by Dr. Af-

zelius. The Very long and broad flat leaves, a fpan in

length, are remarkable. The jheaths are alfo large, about

half as long as the ftalk. Head fmaller than in the laft,

variegated with brown and white.

E. Jijlulofum. Brown MSS.—Stalks aggregate, cylin-

drical, ftriated. Leaves fmooth, twice as long as the

fheaths. Head hemifpherical. Inner calyx-fcales obovate,

pointed.—Native of New Holland.

—

Stalls a fpan high.

Leaves about half as long, or more, taper-pointed, lmooth,

rather turgid. Heads fmall, brownifli.

E. deprejfum. Brown MSS.— Stalks aggregate, cylin-

drical, furrowed. Leaves fmooth, as tall as the (talks.

Head flattened. Calyx-fcales wedge-lhaped, obtufe. Native

of New Holland. Stalls about two inches high. Heads

hemifpherical beneath, nearly flat at the top, dark purplifli

hrown.

We have in our defcriptions fubltituted the word (talk

{Jcapus or pedunculus) for Item, as being more corredt. S.

ERIOCEPHALUS, fo named by Uillenius from

jpi™, wool, and x;^aX«, the bead, in allnlion to the re-

markably woolly appearance, fingular in the tribe to which

it belongs, which this plant makes when in leed. Linn.

Gen. 450. Schreb. 586. Willd. Sp. PI. v. 3. 2384. Mart.

Mill. Dift. v. 2. Juff. 186. Gsrtn. t. 168.— Clafs and

order, Syngenrjia Polygamia-necejfaria. Nat, Ord. Com-
pojitx nucamtntacea, Linn. Corymbiferee, Juir.

Gen. Ch. Comnvm ealyx ere£t, of ten ovate, equal,

cohering fcales ; the live outermost keeled, the inner ours

fl.it. Cor. compound, radiated; the perfect florets doubly

numerous, conltituting the difk; female ones five, making

the radius : that of the perfect florets fuimcl-lhaped, with

a five-cleft fpreading border; of the radius flat, inverfely

keart-fhaped, with three terminal lobes. Slam, in the per-

fect florets, Filaments five, capillary, very fliort ; anthers

united into a cylindrical tube. Pijt. in the perfect florets,

Germen obfolete ; flyle fimplc; ltigma cloven, acute: in

the female ones, Germen ovate, naked; (tyle fimplc ; ftignfl

pointed, iiiflexed. Peru, none, except the fcarcely altered

calyx. Seeds in the dilk none ; in the radius ohovatc, naked.

Recept. flat, woolly, and the elongated wool which fepa-

rates the two rows of calyx-fcales, is moreover introduced
between the perfeft and female florets.

Obf. A fmall compreffed body adheres to the bafe of each
fcale of the calyx.

Ed. Ch. Receptacle ^woolly. Seed-down none. Calyx
of ten equal leaves. Florets of the radius five, inverfely

heart-fhaped.

The fpecies are two, both flirubs natives of the Cape of
Good Hope, and to be met with, though rarely, in our
green-houfes.

1. E. africanus. Linn. Sp. PI. 13 10. Ait. Hort. Kew.
v. 3. 278. Curt, Mag. t. 833. (E. fempervirens, foliis fafci-

culatis & digitatis; Dill. Elth. v. !. 132. t. no. f. 134).
" Leaves lobed or undivided. Flowers corymbofe."

—

The leaves are fafciculated, flefhy, and nearly cylindrical,

hoary and glaucous, moitly undivided, fometimes with two
or three lobes or notches. Flowers refembling many fpecies

of Yarrow, Achillea, having broad white radiant florets,

and a fmail purple and yellow difk. The feeds are enve-
loped in the long foft hairs of the receptacle which come
forth after the flowering is paft. It is propagated by cut-
tings, and flowers from January to March.

2. E. racemofiis. Linn. Sp. PI. 1311. rt.it. Hort. Kew.
v. 3. 279.—" Leaves linear, flat, undivided. Flowers
racemofe."—The leaves are fhorter, flatter, and lefs fafci-

culated than in the former. Flozuers in long clutters or

rather fpikes. Wool of the receptacle very long.—Dr.
Sims in Curt. Mag. juftly refers Gxrtner's fynonym to the
foregoing fpecies, not to this.

ERIOGONUM, from Epio>, ivool, and yaw, a joint, in

allufion to the woollinefs of the habit, and the jointed

ftrudture of the item. Michaux Fl. Boreali-Amer. v. 1.

246. Clafs and order, Enneandria Trigynia. Nat. Ord.
tloloracea, Linn. Polygoneee, Juff.

Gen. Ch. Cat. Perianth inferior, in fix deep, obovate,
coloured, fpreading fegments, of which the three innermoft
are fomewhat the largeft. Cor. none. Stam. Filaments
nine, occafionally eight or ten, rather longer than the
calyx and inferted into its bafe, hairy in their lower part

;

anthers roundifh, verfatile, incumbent. PiJ}. Germen fu.

perior, oblong, triangular, with three furrows; ftyle* three,

the length of the ftamens ; ftigmas fimple, obtufe. Peric.

Capfule triangular, membranous, not burfting. Seed foli-

tary, triangular, fharp at each end, black; with a fnow-
white, fmall, farinaceous albumen, and large flat cotyledons.

Eff. Ch. Calyx inferior, coloured, in fix deep fegments,
permanent. Capfule membranous. Seed folitary, trian-

gular. Stigmas fimple.

This genu; in its parts of fructification very nearly ap-
proaches Polygonum, but the above characters are fuflicient

to diilinguilh it, and the habit, more efpecially the abfenee
of (tipulas, renders it totally dillinft. We are poffeffed

of three fpecies, one of which only has been hitherto men-
tioned.

I. E.tomentofum. Michaux as above, t. 24. (Chryfof-
plenium? oppofitifolium ; Walter Fl. Carolin. 140.) Calyx
woolly, item-leaves whorled, feflile.—We have been ac-

quainted with this plant ever lince November, 1793, when
a root brought by Mr. John Frafer from Carolina, flowered
for the firft time in his garden at Chelfea. It was drawn by
Mr. Sowerby, but the figure remains unpublifhed. Michaux
in the mean while has named and deferibed this genus as

above, giving an indifferent plate of the only fpecies known
to him, which, he fays, grows in the dryeft fir woods of

Carolina
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Carolina and Georgia, and which is the very fame as Mr.

Frafer's, in whofe herbarium we have fcen a fpecimen from

Mr. Walter, who named it, with a mark, of doubt, Chry~

fofplenrum oppoftifolium, not being furnifhed with fufficient

materials to judjA- how far he was corredt or not. Michaux

lias given a [pec I fie character, a perilous attempt, and indeed

a i abfurd one, for a folitary fpecies, as it can only by acci-

dent ferve to contraft that fpecies with others as yet un-

known. The R at is perennial, rather woody, ftem a foot

or more in height, ereft, round, wofllly, rnfty-colourcd,

leafy, branched and forked, many-flowered. Leaves nearly

entire, fomewlat undulated; green, fcattercd with loofe,

deciduous, rufty down above ; denfely woolly and whitifh,

with rufty veins, beneath : the radical ones cluttered, obo-

vate, two inches in length, on broadifh woolly foot:lalks

about half as long, [pleading : Jlem-leavcs in numerous

rather diftant whorls, three or four in a whorl, feffile,

fcarcely an inch long, unequal, pointed. Stipules none.

Bracleas either terminal or from the forks of the Hem, fo-

litary, feffile, cup-fhaped, bluntly toothed, woolly, con-

taining eight, ten, or more inodorous flowers on iimple,

flender, woolly flalks, each joined in the middle, and Ivvel-

lino- upwards. Segments of the ca.'yx elliptical, broad,

obtufe, white at the edge, green clothed with rufty wool at

the back. The bafe of the flamens, and fummit of the

floiuer-Jlalhs, are tinged with purple. Fruit covered by the

clofed internal fegme. ts of the calyx, become contracted

at their bafe, and a little undulated.

2. E. parvifolium. Calyx naked. Stem-leaves ftalked,

alternate, ovate, revolute.— Gathered in California by Mr.

Archibald Menzics. The flem is fhrubby, branched,

lcafv, with a deciduous, nearly fmooth bark. Leaves

alternate or cluttered, about a quarter of an inch long,

ovate, obtufe, revolute, almoft if not quite entire; fmooth

and fhining above ; denfely clothed with rufty wool beneath.

Footjlalks half as long as the leaves, very woolly, dilated at

their bafe, but not quite embracing the ftem. Flowers

very numerous, in denfe, globular, woolly tufts, one ter-

minating each branch, and furmounted by another, on an

elongation of the fame branch, two inches above it. Flower-

fialis fmooth. Calyx fmooth, or very (lightly downy at

*th» back, its fegments oblong, obtufe, keeled, entire, not

wavy. We have not feen the radical leaves, nor been able to

inveftigate the Lraclcas. The round tufts of very copious

flowers, and the ftalked fcattered fmall leaves, at once

dillinguifh this fpecies.

3. E. latifolium. Calyx naked. Stem-leaves ftalked,

alternate, heart-fhaped, undulated. Foot-ftalks embracing

the ftem.—Gathered in California by Mr. Menzies, with

the la ft. Stem fhrubby. Branches round, woolly, leafy.

Leaves alternate, two inches long, heart-fhaped, bluntifh,

undulated and crifped at the edge ; covered with a web of

deciduous white down above ; very woolly and white be-

neath. Fortflalks as long as the leaves, woolly, fheathing

the ftem with their dilated bafes. Some leaves are cluf-

tered about the end of each branch. Flowers not larger

than in E. parvifolium, and, as in that fpecies, very nume-

rous in globofe woolly tufts, terminating elongated, naked,

woolly branches. Segments of the calyx obovate, keeled,

fomewhat undulated.

The addition of thefe two fpecies confirms the very natu-

ral genus of Eringonum, which in the Linna:an fyftem fhould

immediately follow Rheum. Probably more fpecies are to

be found in the unexplored wilds of North America. Thofe

we have defcribed would all certainly bear the climate of

Britain, and though not fplendid plants, are worthy of cul-
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tivation for their fingularity. Their qualities cannot be
fuppofed different from Polygonum and Atraphasis. S.

ERIOPHORUM, from ip.o», wool, and pij , f»

bear, alluding to the woolly or cottony tufts borne by
the plant when in feed. Colton-grafs.— Lirn. Gen. 30.
Schreb. 41. Willd Sp. PI. v. 1. 312. Sin. Fl. Brit. 58.
Juff. 2". Gaertn. t. 2. Clafs and order, Triandria M;no-
gynia. Nat. Old. Calamarit,\J\\\r\. Cyperoidet, Ju(T.

Gen. Ch. Spike, or rather Catkin, imbricated every way

:

fcales ovate-oblong, flat, flightly inflexed, pointed, mem-
branous, loofe, feparating the flowers. Cor. none. Stam.
Filaments three, capillary, anthers erect, oblong. Pifl.

Germen fupcrior, very fmall ; ilyle thread-fhaped, the length

of the calyx-fcale ; ftigm?s three, longer than the ftyl-, re-

flexed. Peric. none. ' Seed triangular, pointed, firrrounded

at the bafe with numerous hairs longer than the fpike.

EfC Ch. Glumes chaffy, imbricated every way. Corolla

none. Seed one, inverted with very long hairs.

Six fpecies are defcribed by Willdenow, four of which are

found in Britain, viz. E. vaginatum, Engl. Bot. t. 873 ;

/ lyflachion, t. 563 ; anguflifoiium, t. 564, long confounded

with the laft ; and alpinism, t. 311. The exotic fpecies are,

E. virginicum, Linn. Sp. PI. 77; and cyperinum, ib:d ;

both natives of North America. The latter has browner
and fliorter hairs to the feed than any other, fo as to have

nothing of their ftriking appearance The whole genus

grows in a turfy foil, generally in wet places, to which
the firft fpecies is an occafional exception, being fome-

times found on dry mountainous heaths. Some German
botanifts have lately diftinguifhed from the vaginatum, one

which they name E. Scheuchzeri. This is Eriophorum,

n. 1332/3. Hall. Hift. v. 2. 175. (Juncusalpinus, capitnlo

tomentolo majori ; Scheuchz. Prod. 2~. t. 7. f. 2.) It has

creeping rrots, folitary flems, not balf fo tall, but much
ftouter than thofe of vaginatum, with a much lefs re-

markable {heath. The leaves alfo are very fhort ; the hairs

of thefeed very denfe and remarkably delicate. It grows
in the mod elevated marfby paftures of the Alps, or about

the boggy borders of Alpine lakes, as mentioned by
Scheuchzer, and is undoubtedly a diftinct fpecies.

ERIOPHORUS, Bulbus, the Woolly Bull, £o£ <

Epio$spo; of Theophraftus, book vii. chap. 13, who mentions

it as " growing on the fliore, and having between its outer

coats and the inner part, which is eatable, a woolly fub-

ftance, of which various garments are woven." Pliny ob-

ferves, that Theophraftus does not inform us in what country

this is praclifed. Dodonseus, among the moderns firft infti-

tuted an inquiry into this bulb, Hift. Stirp. 692, giving a

figure, communicated by a friend of whofe fidelity he is very

unwilling to doubt, of a plant hitherto unfeen by any other

mortal. It has fcaly bulbs, more relembling tuberous roots

inverted with the permanent bafes of the foliage ; long

fword-fhaped leaves : and large folitary flowers, unlike every

thing known in the vegetable world, being formed of five

denlely fhaggy ovate fpreading petals, and a fixth Handing
upright in the place of the ftamens and piftils. This cut

has always been judged fictitious, and, if true, it would not

antwer to the defcrip'ion of Theophraftus. Dodonseus,
moreover, figures the Scilla hyacinthoides as one kind of

Bulbus eriophorus, and refers to Clufius, who, in his Hift.

Plant. 173, gives Scilla peruviana for another. Both thefe

bulbs, and, indeed, fome others, have, in fa<ft, a woollinefs

about their upper part when the coats are torn alunder, ap-

parently confiding of their large and tenacious fpiral-coated

fap-veffels ; but the quantity or quality of this wool is not,

in any inftance that has come under our infpedtion, by any

means adequate to the ufes mentioned in Theophraftus.

ERIOSPER-



E R I

ERIOSPERMUM, from tfm, won!, and <rx\^v.,fecd.

Jacq. Coll. v. 5. 72. Willd. Sp. PI. v. 1. 110. Clafs and

Order, Hixanaria Monogynia. Nat. Ord. Coronar'tte, Linn.

jjfphodeli. Jug
Gen. ph. C«/. none. Cor. bcll-fhaped, permanent, of fix

ovate, crj tal, keeled petals, three of winch are exterior and

moil expanded. Stam. Filaments fix, (horter than the co-

rolla, awl-fhaped, uniform, dilated at the bafe, fmooth
;

anthers incumbent, oval, two-lobed. Pijl. Germen fuperior,

ovate, with iix ribs ; ftyle ereft, angular, as long as the

ftamens ; lligma fimple, obtufe. Peric. Capfule of three

cells and three valves ;
partitions from the centre of each

valve. Seed* feveral, affixed to the lower part of each

partition, roundifh, invefted with long prominent woolly

hairs.

Elf. Ch. Corolla of fix petals, bell-fhaped, permanent.

Filaments broad at the bafe. Capfule of three cells. Seeds

jnveiled with wool.

This genus, than which none can be more natural, either

with refpeft to character or habit, was eftablifhed by Jac-

quin in the fifth or fupplemental volume of his Collettanea,

upon the Orn'thogalum capenfe of Linnxus and Thunberg,

with two other fpecies. They all agree in their tuberous

root; radical, llalked, folitary, elliptic-oblong, entire, involute

leaves ; and tall, naked, racemofc, many-flowered ilalks.

The flowers are fmall ; petals white with reddifh, brown,

or greenilh keels.—They are all delineated in Jacquin's

Icones Plant. Rarior. v. 2, as follows.

1. E. latifo'.ium, t. 420. (Ornithogalum capenfe; Linn.

Sp. PI. 441. Commel. Hort. v. 2. t. 88.) Leaves broadly

elliptical, fomewhat heart-fhaped, recurved.— The leaves

are of a dark mining green. P*rUa\Jlower-/lalh two inches

long. Petals with a rofe-coloured rib.

2. E. lancifolium, t. 421. Leaves ovato-lanceolate, acute,

erefl.—The upper fide of the leaves is reprefented glaucous

by Jacquin, their backs of a grafs green. Partial jlower-

flalls but an inch long. Petals with a brownifh rib.

3. E. parvifolium, t. 422. Leaves, elliptical, obtufe,

ereft, flat. The leaves of this are glaucous, reticulated,

and much fmaller than in either of the former, being but

from an inch and half to two inches long. Petals with a

green rib. Partial-flails an inch long, fpreading.

All thefe fpecies are natives of the Cape of Good Hope.

We fufpeft that Bengal and the coart of Guinea may afford

one or two more, but we are not furnifhed with materials

fufficient to afcertain them completely.

ERIOSTEMON, from Epwy, wool, and r^nr, ajlamcn,

alluding to the fringed filaments. Sm. Tranf. of Linn.

Soc. v. 4. 22 1. Clafs and order, Decandria Alono-

gynia. Nat. Ord. Rutacetr, .Tuff.

Gen. Ch. Cal. Perianth inferior, in five deep fegments,

nearly equal, permanent. Cor. Petals five, ovate, ieflile,

regular and equal, fomewhat fpteading, mottly five times as

long as the calyx, fometimes rough, inlerted under a

glandular ne£lary, which furrounds the bafe of the germen.

Stam. Filaments 10, awl-fhaped, flattened, clothed or fringed

with fine fpreading hairs ; anthers on terminal (talks, round-

ifh with a fmall point, two-lobed, incumbent, fmooth.

Pip?. Germen of five lobes, fuperior, Handing on the nectary,

each lobe fomewhat ovate, triangular, acute, foou fpreading
;

ftyle central, from the bafe of the germen, ereft, cylindri-

cal, elongated after flowering, fmooth ; ftigma capitate,

with five notches. Peric. Capfules five, connected by their

bafe, ovate, compreffed, coriaceous, of two valvi .,, endofing

an elaltic, cartilaginous, bivalve arillus. Seeds folitary,

kidney-fliaped, brown, fmooth.

] - Ch. Calyx in five deep fegments. Petals five, fertile.

Vol.. Xlii.
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Stamens flat, fringed. Anthers ftalked, terminal. St\le

from the bafe of the germen. Capfules five, comlrined,

fcatcd on a glandular neftary. Seeds euclofcd in an aril-

lus.

Obf. Some fpecies have a four-cleft flower, with but

eight ftamens, and others have five of their 10 (lament

imperfect and abortive.—This genus differs from fiorom';.

Sin. Trafts on Nat. Hill. 287. t. 4— 7, in having the

anthers upon terminal footftalks, and the ftyle from the

bafe of the germen ; not to mention the flowers being

generally five-cleft and decandrous, and the leaves ufually

alternate. From Cornea and Crowea, fee vol. to, its dif-

ferences are evident from the characters there given of thofe

genera. We are happy here to mention that the Ion r-

defired Cornea rubra flowered, for the firft time in Euro;..-,

at MefTrs. Lee and Kennedy's, Hammerfmith, in June

1809.

The fpecies of Erioflemon in our pofTeflion are fix.

1. E. fa-licifolia. Willow-leaved Erioflemon.—Leaves

linear-lanceolate, flat, flraight, naked on both tides. Branches

fmooth. Flowers lateral. Gathered near Port Jackfon,

New South Wales, by John White, M.D. who communicated

dried fpecimens to us in 1791 , but it has not yet appeared

in the gardens. This is a very handfome flowering fhrub,

with numerous, alternate, wand-like, leafy, fmooth, angular

branches, having indeed much of the habit of Croweafaligna.
Leaves alternate, from one to two inches long, but little

fpreading, linear-lanceolate, entire, bluntifli with a fmall

point, thick and coriaceous, naked and fmooth on both

fides, befprinkled with glandular dots, fcarcely veiny, but

marked with an obfolete central rib ; their bafe tapering

down into a (hort flat footfall. Stipulas none. Flowers

pink, refembling thofe of Crowea faligna, on fhort, fimple,

folitary, axillary, angular, downy, bracileated ilalks. Brae-

teas imbricated, roundifh, obtufe, concave, pale, downy,
fringed. Segments of the calyx much refembling the brac-

teas, about a line long, imbricated at their bafe. Petals

alternate with them, and five or fix times as long, obovate,

fpreading, bhmtiih, clothed with fhort, denfe, fcurfy pu-

befcence, efpccially on the outfide. Filaments about one-

third as long as the corolla, red, all clothed from the bafe

with denfe, white, fpreading hairs, and terminated by a

naked, club-fhaped, obtufe, red (talk, which in the five

innermoft alternate ones is much longer, thicker, and more

glandular, than in the reft, rendering thofe ftamens confpi-

cHoufly the longed ; anthers at the top of each ftalk, in-

cumbent, uniform, all fertile, ovate, of two cells, burfling

longitudinally on their inner fide, tipped with a fmall,

pale, reflcxed fcale or creft. Style fhorterthan the ftamens.

2. E. buxifolia. Box-leaved Erioflemon.—.Leaves ellip-

tical, keeled, revolute, with a recurved point; Branches

hairy, round. Flowers lateral.—Gathered near Port Jack-

fon, by Dr. White. Of this we have two very diftiuct

varieties, for confideriiig the Proteus-like nature of the

leaves in New Holland plants, in which alone thefe differ,

we dare not call them diltinrt fpecies. In one the leaves

are obovate, narrow at the bale, bluntly Creaate and glan-

dular at the edges ; in the other they are broadly elliptical,

heart-fhaped, and embracing the Rem at their hair, generally

even and entire at their edges, though oecafionally furnil

in the very fame manner, with blunt glandular teeth. In

both the branches are round, clothed with fhort prominent

hairs. Leaves numerous, feattered, fcarcely half an inch

long, coriaceous, nearly fmooth, keeled, with a (harp

recurved point, and a thick, (lightly icvolute, margiin

Flowers towards the ends of the branches, axillary, folitary.

Stalls rather (hotter than the leaves, thickened upwards*

3 N flight!)-
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{Lightly hair)-, with feveral minute, crowded, roundifh,

fmooth brafteas a little above their bafe. Calyx much re-

fembling the bracleas. Petals whitifh or rofecoloured,

almoft as large as in the former, but fmooth or very flightly

downy ; more fprcading and recurved. Filaments minutely

fringed, their terminal (talks awl-fhaped, bearing a few long

fcattered hairs ; anthers much like the former but fhorter,

and with a fhorter broader point. Germen fmooth, with

vi it pointed lobes ; ftyle fhorter than the flamens.

^. IL.falfolifolia. Saltwort-leaved Erioftemon.—Leaves

crowded, linear, obtufe ; flattened above ; convex beneath ;

rough-edged, Urai^ht. Flowers terminal.—Gathered by
Dr. White near Port Jackfon, with the lafl. It fecms a

more humble fhrub than either of the foregoing, arid has an-

gular branches, ail over fcarred where former leaves have

llood ; flightly hairy when very young. Leaves very nu-

merous, fomewhat imbricated, half an inch or lefs in length,

flefhy, linear inclining to obovate, obtufe, flattifh above,

convex beneath, more or lefs rough-edged, and fometimes

otherwife pubefcent, dotted with fcattered glandular points,

which in the dried leaves are prominent tubercles. The
bafe tapers down into a very fhort broadfootftali, articulated

with a decurrent prominence of the branch. Flowers few,

terminal at the top of each branch, or. fhort, fimplc, fmooth

flalks, which are minutely bradteated at their bafe. Seg-

ments of the calyx fhort, broad and acute. Petals recurved,

downy, pale red with a darker keel. Filaments fmooth at

the bafe, their upper part, and terminal ftalks, denfely

clothed with long, upright, white hairs, almoft concealing

the anthers, which are oblong, with a very minute point or

creft. Germen fmooth, with obtufe lobes.—The flamens in

thefe three fpecies would afford beautiful fpecific differ-

ences, were not thofe of the leaves more commodious and

obvious.

4. ~E. uniflora. Single-flowered Erioftemon.—Leaves fcat-

tered, elliptic-lanceolate, fmooth ;
paler beneath. Flowers

folitary, terminal, on fhort ftalks. Five of the flamens abor-

tive. ( Diofma uniflora ; Linn. Sp. PI. 287. Ait. Hort.

Kew. v. I. 276. Mart. Mill. Diet. v. 2. n. 17. Curt. Mag.

t. 273. Schrad. Sert. Hannov. 16. t. 8.)—Native of the

Cape of Good Plope, from whence it was fent to the Kew
garden, in 1775, by Mr. F. Maffor. and is now not unfre-

quent in collections, being much efteemed for its beautiful

flowers, produced abundantly in the fpring and early part

of fummer. This is a fhrub from one to two feet high,

much branched, ftrongly, but not agreeably, aromatic in all

its parts. Branches leafy, nearly fmooth. Leaves fcattered,

en fhort, rather hairy,footjlalit, elliptic-oblong, often nearly

linear, obtufe, very glandular, paler beneath, very obfeurely

crenate, and fomewhat fringed, varying in length from half

^.an inch to an inch. Flowers folitary at the end of each

branch, but frem the number of the fhort branches they

fometimes appear cymofe. Stalks much fhorter than the

leaves, fwelling upwards, duwny, without braftea:. Seg-

ments of the calyx near half an inch long, lanceolate, purplifh,

fringed. Petals twice as long as the calyx, obovate, pointed,

of a mining varnifhed white, like porcelain, or often blufh-

coloured above; purpiifh beneath. Stameus i.betit the

length of the calyx, their filaments all fringed ; five of them

fhort, bearing large heart- fhaped anther?, with greenilh

glandular tips ; live much longer and more flender, each

terminating in a fmall round flalked gland, without any an-

ther, varying in fize and fhape. Germen globular, clothed

with numerous flalked nectariferous glands ; ilyle and

ftigma like the other fpecies. Curtis and Scitrader have

well defcribed this plant, but neither of them was fuffi-

eiently acquainted with the real fpecies of Diofma, now nu-

merous in our gardens, to difcover that it was generically

diftinct, and that the curious nectary, elfential to Diofmar
was wanting. Schradcr endeavours to make his defcriptiou

of that part agree with the generic character, but in faiq,

and his accuracy would foon have discovered the truth, had
he fecn a real Diofma. The Htnkea of Schmidt in lifter's

Annals, fafc. 6. 117, to which Schrader refers, agrees in ge-
neric characters with Diofma barbigera of Linnxus, and not
with our ErioJIemon.

5. E. marginata. Bordered Erioftemon.—Leaves fcat-

tered, lanceolate, paler beneath. Flower-ftalks axillary,

twice as long as the leaves, corymbofe. Five of the

mens abortive. (Diofma marginata; Linn. Suppl. 155}
Native of the Cape of Good Hope, raifed by Meflrs. .

and Kennedy, with whom it flowered in June 1809. It

agrees very much in habit with the lafl, but has a more
pleafant fmell, like faiTafrr.6 or myrrh, when rubbed, and
differs very effentially in the great length of hpjhitter-jli

which are not terminal, but fpring from the bofoms of
fevcral of the uppermoft leaves, and rifing above the fummit
of the branch, make a fort of corymbus. A pair of lanceo-

late bracleas grow either near the top of each ftalk, or to-

wards its middle, or in our garden fpecimens, near the bafe.

Their precife fituatiou feems not characteriltic of any fpeci-

fic difference. The fegments of the calyx vary in breadth,
and are often fringed, fometimes fmooth. Petals rr.oftlv

notched at the extremity, but otherwife like thofe of E.
uniflora, as are alfo iheflamens. The leaves vary greatly in

length and breadth. Their membranous margin, whence
the name is taken, is often very confpicuous in the dried

plant, but we cannot perceive it in the living one, nor even
in our garden fpecimens when dried, flill we would not pre-

fume to change a name founded in truth, though not ahvavs
applicable ; otherwife peduncula'a would be a more eligible

one. Our remarks on this fpecies are made from various

fpecimens named and unnamed in the Linnasan herbarium,
which vary greatly in the hairinefs or fmoothnefs of their

branches and leaves, as well as the form and breadth of the
calyx, but we can find no poiitive fpecific diflinction among
them. The leaves in fome are nearly oppofite, but never
conftantly fo. We know, from frequent obfervation, that

the lafl fpecies is extremely variable, and are perfuaded that

this is fubjeft to equal differences. The inflorefcencc, how-
ever, of each is fo conftant, that they can never be con-
founded together.

6. E. paratloxa. Various-leaved Erioftemon.— Leaves-
lanceolate, revolute, downy beneath ; fimple, ternate, or
pinnate. Flowers lateral, four-cleft. Stamens eight.

Sent from Port Jackfon, New South Wales, by Dr.
White.

—

Stem- fhrubby, with numerous, oppofite, round,
rough, leafy branches. Leaves an inch, more or lefs, in

length, lanceolate, obtufe, entire, fomewhat revolute; fmooth
and naked above ; clothed with der.ie, white, entangled or
ftarry pubefcence beneath. In one variety they are iimple,

almoft perfectly oppofite, on fhort footilalks ; in another
fmaller, ternate, fertile on one common winged ftalk, which is

about half the length of the lateral pair; in a third '-

are as large as in the lirft, and are either ternate- or cor.fiitl

of two pair and an odd one, all feffile on a fimilar, but
longer, winged ftalk. The pinnate and the ternate kinds are

unqneilionably but varieties of each other, nor can we think
the firft a dillinct fpecies, however paradoxical our opinion
may feem. Th of all are exactly alike. Fk'xtr-
Jlalks copious, axillary, folitary, fhorter than the leaves, iim-

ple, fingle-flowered, angular, clothed with ruily ftarry fcalea

or pubefcence. Bratleas two, towards the middle of each
ilalk, obovate, ruily, fmail. Calyx downy and ruftv,

I quadrangular
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ikwidrangutar at tlic bafe, its four fegments ovate, bros3,

leveled. I'ctah lour, tiirice as long as the calyx, elliptical,

keeled, rofe-coloured, fmoolhifh above, downy beneath.

Filaments eight, all nearly equal, rather Ihorter than the

calyx, red, thick, obtufe, glandular, fringed in their lower

part ; anther9 fhort and roundiili, each on a fhort, (lender,

white, terminal flalk, iheir white tip or creft very minute.

G rmen reddifh, with four blunt lobes.—We have hefitated

whether to refer this plant to Boronia, with which genus it

agrees belt in habit, and number of parts in the f nictilication,

but the infertion of the anthers and of the ftyle have always

appeared to us rather like F.r'iojlcmon. We have never leen

it alive. Future obfervations on the living plant may correct

our orefent determination. It appears to be one of the pret-

tied ihrubs that New South Wale:, affords, and w^ald be a

welcome acquifition for the Englifh confervatcries. S.

ERIOX, or Eroi, in Ichthyology, a fp cies of Salmo,

called by Pennant, Willughby, and Ray the Grey. See Sal-

MO.
ERISANA, in Ancient Geography, a town of Spain, in

Lufitania.

ERISKAY, in Geography, one of the weftern iflands of

Scotland, feparated from South Vift by a narrow itrait, call-

ed " Eriikay Sound ;" about five miles in circumference.

ER.ISMA, in Botany, according to the author of the

name, is derived from i
r
u'ix, to prop, orfuppart, and not

from Efifa, to difpute, or contend. Rudge PI. Guiau. 7. Clafs

and order, Monandria Monogynia. Nat. Ord. uncertain.

Gen. Ch. Cal. Perianth of one leaf, permanent, downy

on both fides, in four deep unequal fegments, one of which

is much the longeft, irregular, obtufe, behind the larger

petal ; the reft, fharper, and half-lanceolate. Cor. Petals

two, oppofite, unequal, emarginate, the uppermoll united

with the calyx betwixt its lelTer fegments, bread, roundifh ;

its bafe ending in a horn-like, blunt netlary, the length of

the petal, downy externally, like the calyx ; the lowermoft

thrice as long as the other, and broader, inferted into the

receptacle behind the perfect filament. Stam. Filaments

five ; one of them fertile, as long as the upper petal, in-

curved, inferted into the receptacle ; the other four very

fhort, abortive ; anther arrow-fhaped, narrow. Pijl. Ger-

men inferior, oblong, of one cell ; flyle thread-diaped, as

Jong as the filament, afcending ; ttigma blunt. Peric. un-

known. Rudiments offeeds two, oblong.

EiT. Ch. Calyx in four deep unequal fegments. Petals

two, unequal; the uppermoll united with the calyx, fpurred

at its bafe; the lowermoft inferted into the receptacle.

Fruit with two feeds.

TL.foribunda. Rudge t. 1. Native of Guiana. A tree

or fhrub with round branches, when young clothed with

Harry down of a brown colour. Leaves large, nearly op-

pofite, elliptical or obovate, obtufely pointed, entire,

imootlv with numerous parallel veins. Stipulas fmall, de-

ciduous. Panicles large, terminal. BraSeas in pairs, very

unequal, downy, the finalleit about a line long, the other

four liues long, broad and ovate. The Homers are very

fmall, and concealed by the bracleas. Of their colour or

properties we have no account.

ERLS.MATOLITHUS, in Natural ffJ/WancI Mini-

r.alogy, is the name of a genus in the animal order of re
1

[reliquia, or relics) of a former race of beings, which in-

habited the eatth or its waters, and includes thefukimenis

or plant-like fupports which certain animals fabricated for

their fupport and habitation, and which are prefcrved in a

foflil ftate. According to Mr. William Martin (Outlines

of the Knowledge of extraneous Foflils, p. 193.; the efleutial

characters or diagnostics of the permanent fpecies in this
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genus are to be fought in various parts of tire rel'icpiium,

e. g. " In reliquia of cellular fulciments, the flirp exhibiting'

the internal form or ftructurc of the cells: in reliquia of

folid fulciments, the ftirp exhibiting its external form." The
temporary fpeciet of this genus are to compril'c fuch cellu-

lar fulciments as do not fhew the ftructure of their cells, and

fuch folid imperfeft fpecimens as are not reducible to

known fpecies. The foflil corals, corallines, fponges, £:c.

rank under this genus. See Reliquia.
ERISTALIS, the name of a ftone, mentioned by Pliny

and the ancients, and of which a very memorable quality is

recorded by them, which is, that though it was naturally

white, it would occafionally turn red.

ERISTICI, from ?pij, difpute, in Botany, fuch authors

as have attempted the ftudy oi that fcience in a philofophical

way, and have been publicly engaged in difputes about the

true foundation of its feveral diftin&ions, &c.

ERITHACE, a name given by the ancients to the yellow

matter collected on the hinder legs of the bees after their ex-

curiions in fearch of the materials for their hives ; we ufually

eiteem this to be real wax, and the French call it cire, brute,

or rough-wax ; it is certain, however, that though the mat-

ter of which wax is to be formed is contained in this fub-

itance, yet the Dutch and fome other nations have the

moil juit idea of it, in calling it pain des abeillcs, or the

food of the bees.

This fubftance is only the farina of flowers, and no ex-

periment has been al>ie to leparate real wax from it. Tiie

moft probable opinion concerning it is, that it ferves the

bees as food, and that after this it is converted in their

bowels into the fubflance called wax.

ERITHALIS, in Botany, EpiSxXj; is an ancient name
of fome plant now unknown, derived from £fi9«\r?.-, highly

verdant, or beautifully leafy. Browne adopted it for the

prefent genus, and was followed by Jacquin and Lin-

nxus.—Browne Jam. 165. Jacq. Amer. 72. Linn. Gen.

95. Schreb. 130. Willd. Sp. PL v. 1. 996. Mart. Mill.

Diet, v. 2. JufT. 206. Gxrtn. t. 26. Clafs and order, Pen-
tandr'ia Monogynia. Nat. Ord. Rubiaced., JulT.

Gen. Ch. Cal. Perianth fuperior, of one leaf, cup-fhaped,

with five teeth, permanent. Cor. of one petal, deeply

five-cleft ; tube very fhort ; fegments of the limb long,

lanceolate, recurved. Stain. Filaments five, awl-fhaped,

fpreading, fcarcely fo long as the corolla ; anthers oblong.

Pijl. Germen inferior, roundifh; ftyle thread-fhaped, com-
preffed in the upper part, the length of the ftamens ; flig-

ma acute. Peric. Berry globofe, crowned with the bafe

of the calyx, of ten cells, ( fometimes but eight, Gartner.)

Seeds fmall, folitary, pendulous.

Eff. Ch. Corolla in five deep recurved fegments. Calyx,

cup-fhaped. Berry inferior, of ten cells. Seeds folitary.

The fpecies are,

I. E. fruticofn. Linn. Sp. PI. 251. (E. odorifera
;

Jacq. Amer. 72. t. 173. f. 23. E. fruticulofa; Brown. Jam.

165. t. 17. f. 3. Sambucus ligno duro odoratiffimo ; Plum.
Ic. 247. t. 249. f. 2.)— Leaves obtufe. Flower-ftalks all

cymofe, many-flowered.—Native of Jamaica, and .other

Welt Ind'an iflands, growing near the fca-lide, and v< ry

various in height and luxuriance, according to its fituation.

Stem (hrubby, with round, Imooth branches, leafy towards

their extremities. Leaves oppofite, (talkcri, obovate, en-

tire, about two inch' 9 long, various in breadth, obtufe,

fmooth and (Tuning. Fhwers white, fmelling (accoi '

to Jacquin) like the common lilac, growing many together
in long-ftalked, axillary, fymofe particles, about the ends of
the branches, but they arc not terminal as Willdenow de>

icribesi them. Berries purple, the fizc of a pea.—Jacquin

2 N i defcribes
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describes another fpecies or variety, be is dotibtful which,

with inodorous flowers, whiter berries, and a more humble

di Fufe (lem, gri wingon barren maritime rocks in the ifland

of Curasao. This we have never fcen.

2. E. pofygama. Ford. Prod. 17.— Leaves acute. Male

Bowers cymofe; perfect ones folitary.—Gathered by For-

ilerin the Society [{lands.—That writer refers tot!.

mpniut, Humph. Amb. v. 3. 216. t. 140, as a narrower-

leaved variety of his plant. This is, indeed, to all appear-

ance, an Erilhalit. Rumphius informs 11s that it grows in

graffy open hilly places in Amboyna, and the neighbouring

iflands.

The Rem is the height of a rran. Leaves four or five

inches long, and as broad as two fingers, acute at each end.

Flowers of a duty white. Berries yellowifh-black, eaten

by darlings and other birds. The roots are ufod by the

natives to chew, along with a flight mixture of cloves, nut-

megs and ginger, in their maritime excurfior.s, in which

they fuffer much from cold and other inconveniencies.

ER1TRI, in G , a town of Afiatic Turkey, in

the province of Natolia ; 36 miles W. of Smyrna.

ER1TZKA, a town of Ruffia, in the government of

Irkutfch ; 20 miles E. of Kirenflc.

ERIVAN, called Perfian Armenia, Greater Armenia,

and Eajlern Armenia, a province of Perfia, about 200

leagues in length, and 60 in breadth. See Armenia.

Erivan, Irvan, or Jrivan, a city of Afia, and capital

of Greater Armenia, or Erivan ; fituated in a plain, fur-

rounded with mountains, and watered by two fmall rivers ;

large, dirty, and ill built, and but indifferently peopled :

the ramparts are of earth ; the fortrefs is encompaffed with

a wall of bricks, in which are a palace for the governor,

and 800 houfes, inhabited only by Perfians ; the Armenians

have (hops there, but muft not remain during the night.

The churches are fmall, and half buried in the ground, re-

fembling catacombs ; in the town and its environs they

reckon 28 convents for devotees of both fexes, but they

are poorly endowed.

ERIX, or Eryx, in /Indent Geography, a mountain of

Sicily, fituated towards the weftern part, near the fea. So-

linus fays, that it was confecrated to Venus. Polybius

places it between Drepana and Palermo. According to Apol-

lodorus, this mountain derived its name from a fon of Venus,

called Erix. It is now called " Monte St. Giuliano," or

«' Monte di Trapaai."—Alfo, a town of Sicily, now
" Trapani del Monte," fituated on the fummit of mount

Eryx, difficult of accefs, and famous for a temple of Venus,

called Erycina. Polybius and Strabo mention this town.

Minos decorated this temple with fuperb fculpture, and en-

riched it with fuch noble offerings, as have claimed for him

the honour of being its founder. The victims offered them-

felves voluntarily at the altar. The moft beautiful women

in the world were the priefteffes, and the Roman fenators,

laying afide their characteriftic feverity, came hither to in-

dulge in pleafure with the beauteous Sicilian females, per-

fuaded they (hould thus make their offerings acceptable to

the goddefs, and render her propitious. In the time of

Strabo the town and temple were much decayed.
_

It is fuid

that Eryx was deftroyed by Himilcar, who in the firft

Punic war, A. U. C. 493, removed its inhabitants to Dre-

panum, which he had built not long before. Nothing now

remains but a paltry village, and fome foundations of a tem-

ple.

ERIZZO, Sebastian, in Biography, a noble Vene-

tian, was particularly diftinguifhed for his knowledge of the

wedallic fcience. He pubhfhed, in 1559, in Italian, " A
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DToUrfe upon Ancient Medals," which has been highly

efteemed for its erudition. He contended for the difference

between the medals' and coins of the ancients. Eriaco wa*
the author of a treatife on " Eogic ;" a tranflatio'i of " Pla-

to's Dialogues :" a difcourf? on " Civil Governments," and

fome other pieces. He died in 1585. Gen. i

ERKELENS, or Erekei.ens, probably Ihrculanum, in

Geography, in the days of the Romans, is an ancient tow

Fiance, in the department of the Roer, chief place of a

canton, in the diltrict of Crevcldt, with a population of

1340 individuals. It is at a diiiance of about three n

from the river Roer, j ; miles north of Juli.rs ; its ancient

fortifications were demolifhcd by the French 111 1674. The
canton contains 48 communes, ai.d 17,8:3 inhabitants.

ERLA, a fmall town of the kingdom of Saxony, in the

circle of the Ertzgebirge, at the foot of the mountain called

Rothenberg, remarkable for a rich mine of excellent iron,

the beft of the whole of this mountainous diflrift. Its iron

works are celebrated for calling the beft ovens and frying-

pans in Saxony j there is alfo a manufactory of cannon!
There was anciently a fmall town of the fame name in Rufiia,

in the government of Riga, not far from Dorpat ; but it is

now in ruins.

ERLACH, in French Ceriier, a fmall town of Swit7,er-

land, in the canton of Berne, at a dill ance of about three

quarters of an Englifh mile from the upper part of the beau-

tiful lake of Bienne,is fituated on the declivity of the Julimont,

or Julius' mountain, for it is proved beyond contradiction

that Julius Cxfar eftablifhed upon this hill one of hi3 ftrong

entrenched camps. This elevation is alf« called Jolimont,

pretty mount, from the beauty of the profpeft, which can

be no where more varied, or more interefting, on account of

the number of pidlurefque contrails which it affords. Tra-
vellers who wifh to vifit the famous ifland of St. Pierre, in

the lake of Bienne, generally take a boat at Erlach. It

has an ancient caftle, which gave the title of barons to the

illuftrious Swifs family of the Erlachs, who, from the time

of the intrepid Ulrich of Erlach, have held fuch a diftin-

guifhed place in the annals of their country.

ERLANG, or Erlangen, a handfome town of Ger-

many, in the circle of Franconia, in that part of the mar-

graviate of Anfpach Baireuth which was called the princi-

pality of Culmbach, on the river Rednitz, 18 miles N.W. of

Nuremberg, and 3c miles S. of Bamberg. N. lat. 49 38'.

Until the peace of Tilfit, concluded in July 1S07, between

France and Pruffia, this town, and the whole margraviate

of Anfpach Baireuth, belonged to the kings of Pruffia, to

whom it had been ceded by the lall margrave, in 1 792 :

but it is now at the difpofal of the French emperor.

Erlang is divided into the old and new town ; the latter

is alfo called Chriilian Erlang, from the name of its founder,

the margrave Chriflian Erneft, who built it in the year

j 686 to accommodate feveral families of Proteftant French

refugees. The ftreets of both towns are regular and fpa-

cious : there are two handfome fquares, and fome fine

churches. The principal manufactures eftablifhed by the

French refugees were thofe of hofiery and of hats, which

a re ftill fiourifhing. In 1742 the univerfity of Baireuth was

alfo removed to Erlang.

ERLAU, in Latin Eger, or Agria, a town of Upper
Hungary, in the diftrict of Heves, near which there is a

fine hot mineral fpring, which is ufedfor bathing. It is the

fee of a bifliop, and the feat of an univerfity, the buildings of

which are very fine : the profeffors are well accommodated,

the lecturing rooms very good, and the chapel, library, and

public hall extremely elegant. The fee of Erlau is one oT

the
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the richefl in the kingdom! The town is la general ill

built, the only good houfes are thole of the canons of the

cathedral. There is, however, a Turkifh tower in good
condition. The only remarkable manufactures are thofe of

wax and ofleather. The neighbourhood ofErlau is famous

for an excellent fort ot Hungary wine, little inferior to the

belt Burgundy. >

ERLEBACII, a river of Germany, which rifes in the

duchy of Stiria ; 6 miles below Ips.

Erlebach, a town of Germany, in the circle of the

Lower Rhine, and electorate of Mentz, on the Main
; 3

miles N.N.W. of Clingenberg.

ERLENBACH, a town of Germany, in th- circle of

Franconia, and county of Wertheim ; 10 miles N.N. E. of

Wertheim.
ERMELAND, or Ermland, in Latin Varmta, one of

the tour fubdivilions of that part of the kingdom of PrufTia

which is called Eaftern Pi uilia. In ancient times, two-thirds

of this country belonged to the bifhops of Ermeland, who
were princes of the German empire, and one-third to the

chapter of the cathedral church of Frauenburg. The bifhop

enjoys ftill a very confiderable income.

Ermeland is particularly remarkable for its hemp and

flax, and its linen yarn, great quantities of which three ar-

ticles are annually exported to "England in time of peace.

The principal towns are Frauenburg, the fee of the bifhop ;

Braunfberg, the chief city, which alone exports yarn to

nearly the annual amount of two millions of guilders
;

Heilfberg, Allenftein, Roifel, Wormdit, &c.
ERMENEK, a town of Aiiatic Turkey, in the pro-

vince of Caramania ; 63 miles S. of Cogni.

ERMENONVILLE, a fmall town of France, in the de-

partment of the Oife, chiefly remarkable for its beautiful

park, and a cattle, which derives fome celebrity from having

belonged to the handfome Gabrieile, miftrefs of king Henry
IV. of France. But Ermenonville is become far more fa-

mous in modern times, for having been the lail retreat of

the eloquent and mifanthropic Jean Jaques Rouffeau, who
died here on the 2d of July 1778, and to whom a hand-

fome monument has been erected in a fmall ifland called the

ifland of poplars, which is in the middle 6i a fine lake.

This monument is remarkable for the beautiful fimplicity of

its infeription.

" Ici repofe l'homme de la nature et de la verite.*'

" Here repofes the man of nature and of truth."

ERMESIA, a name given to a compofition ufed among
the ancients, and famous for its effefts in making people be-

get handfome children. It confifted of honey, myrrh, faf-

fron, and palm-wine, all beaten together. This mafs was to

be taken mixed in milk. The women took it as well as the

men, and many had great faith as to its effefts.

ERMIJA, in Geography, a town of Spain, in the

province of Bifcay ; 16 miles E.S.E. of Bilbao.

ERMIL, a town of Ruifia, in the government of Tam-
boo ; 44 miles S. of Tamboo.
ERMIN, er Ermine, in Heraldry, denotes a white

field or fur, powdered or interfperfed with black fpots, called

powdering. See Fur.
It is luppofed to rcprefent the fkin of an animal of

the fame denomination. In effect, there is no animal

wJiofe fkin naturally correfpondsto the herald's ermin.

The animal is milk white j and fo far is it from having

fpots, that tradition reports, that it will rather die, or be

taken, than fully its whitenefs. Whence its fymbolical

life.

But white /kins having for many ages been ufed for the

linings of the robes of magiftrates and great men; the fifi"

riers at length, to add to their beauty, ufed to few hits of

the black tails of thofe creatures upon the white fkins to

render them the more confpicuous. Which alteiation was

introduced into armoury.

The fable fpots in ermin are not of any determinate num-
ber, but they may be a greater or lefs, at the pleafureof the

painter or furrier.

Ermin, an order of knights, inltituted in 1450 by Fran-

cis I. duke of Bretagnc, and formerly fubliiting in France.

The collar of this order was of ;jold, compofed of ears of

corn in faltier ; at the end of which hung the ermin, with

this infeription, a mi vie. But the order expired when the

dukedom of Bretagne was annexed to the crown of France.

ERMINE', a crofs ermine is a crofs compofed of four

ermine fpots.

It muft be obferved, that the colours in fuch arms are

not to be exprefied, becaufe neither the crofs nor the arms

can be of any colour but a white and black.

Colonabiere blazons it quatre queues d'ermine en croix.

The editor of Guillim deienbes it thus ; a crofs of four

ermines ; or, more properly, four ermine Ipots in crofs. It

is the coat of Hurfton in Chemire.

Ermine, timbre of. See Timbre.
Ermine, in Zoology. See Must_ela Erminea.

Ermines is ufed by fome Englifh writers for the re-

verfe of ermine, t. e. for white fpots on a black field ; but

on what foundation nobody can tell ; for the French, from

whom we have our heraldry, have no fuch term ; but call

this black powdered with white contre-ermine ; as denot-

ingthe counter, or reverfe of ermine, which is white pow-
dered with black.

ERMINEUM Animal,Jloat, or ermine, the creature

whofe fkin is the ermine, fo much efteemed as a fine fur.

This creature is properly a fpecies of weafel, and is called

by Mr. Ray, and other authors, muftela Candida, the white

weafel, and by Linnseus muftela erminea. It is in all re-

fpectslike the common.weafel, and is all over of a pure fnow
white, except the tip of the tail, which is of as beautiful a

black, and it has a little yeliowifh grey about the eyes,

and a mark or fpot of the fame colour on the head, an-

other on the moulders, and a third near the tail. Its colour

is, however, very different in degree and elegance, accord-

ing to the feafon of the year. It is frequent about rivers,

and in meadows, in thofe countries which produce it, and

feeds on moles, mice, and other fmall animals. The Ikins

and tails are a very valuable article of commerce in Norway,
Lapland, and Rufiia, and other cold countries, where they

are found in prodigious numbers, and regularly change

their colour in winter, becoming white. In Siberia, they

burrow in the fields, and are taken in traps, baited with

flefh. In Norway they are (hot with blunt arrows, or

taken in traps. The float is fometimes found white in

Great Britain, and called the white weafel. See Mu stela.

ERM1NITES mould feem a diminutive of erminea, and

naturally to fignify little ermines ; but it is otherwife.

Erminites expreffes a white field powdered with black;

only that every fpot has a little red hair therein.

Some authors ufe the word erminites for a yellow field

powdered with black, which the French exprefs much
better by, or, femee d'ermines de fable.

ERMINOIS expreffes an or field, with fable powder-
ing.

ERMS, in Geography, a river of Germany, which
runs into the Danube, four miles S. W. of Nurtlingen, in

the circle of Swabia.

ERMSLEBEN, a town of Germany, in the circle of

Lower
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Lower Saxony, and principality of Halberftadt ; 14 miles

S. E. of Halberftadt.

ERNANI, a town of Spain, in the province of Gui-

toulcoa ; 5 miles S. of Sebaftian.

ERNATIA, a town of Afiatic Turkey, in the province

of Nakolia ; 16 miles N. W. of Satalia.

ERNE, the name of a river in Ireland, which rifes near

the boundaries of the counties of Longford and Cavan, and

palR-c through lougha Gawnah and Oughter in the latter

county. From the hilt of thefe lakes it continues a north-

ern direction till it flows into lough Erne, a little below

Belturbet. The fupcrlluous waters of this lake are dif-

charged by a rapid current of about feven miles, which is

alfo called Erne," and which falls into the bay of Donegal,

below Ballyfhannon.

Ek.ne-L(.i/j/.>, a lake of the county of Fermanagh,

Ireland, which is fuppofed to occupy above 45,000 acres.

It coniitls properly of two lakes connected by a broad

winding channel of about fix miles. The upper lake is

nine miles long, and from one and a half to five wide ; the

lower lake extends in length about ten miles, and in breadth

from two to eight. Both thefe lakes are full of iflands,

being faid to contain from three to four hundred, the num-

ber varying SEfcoiding to the feafon, being more numerous

in winter than in fuminer, on account of the greater height

of the water. Some of thefe iflands are large and inhabited,

and many of them well wooded, fo that the variety of in-

tereflivte plofpects afforded by them and the neighbouring

coait is attonlfhihg, and far furpafles the power of defcrip.

tion. A canal to open the navigation from the lough to

the fea has been projected, and would be attended with

great advantage to the whole of Fermanagh and Cavan.

It is aU'o probable that a confiderable part of the lake might

be drained, and notwithflanding its beauty, it is a pity that

fo many acres (hould be unprofitable.

ERNE E, a fmall tows of France, in the department of

Mayenne, chief place of a canton, in the diftrict of May-

enne, with a population of 4740 individuals. It is iituated

on the river Ernee, 1^5 fciiles W. of Mayenne. The canton

contains 6 communes and 15)053 inhabitants, on a territo-

»ial extent of 232 kili'>metrcs and a half.

ERNES, in our Old Writers, fignify the loofe fcattered

ears of corn that are left on the ground, after the binding

or cocking of it.

It is derived from the old Teutonic ernde, harveft ; ernden,

to cut or mow corn. Hence ern is, in fome places, to

glean.

ERNEST, in Biography. See Mansfeld.
Ernest Town, in Geography, a townfliip of Upper

Canada, in the midland diftrict, the fineft above Kingfton,

fheltered from lake Ontario by Amherlt ifland, which lies

in its front.

ERNESTI, John Augustus, in Biography, was

born in Augult, 1707, at Tennftadt, where his father was

fuperintendant. He itudied at Pforta, and foon difplayed

uncommon talents ; he afterwards applied himfelf to the

ftudy of theology at Leipfic, and took his degree of M. A.
in the year 1730. In 1 734, having been elected rector of

Thomas's fchool in the room of Gefner, ancient literature,

and thofe branches of knowledge connected with it, became

the principal objects of his purfuit. The fuccefsful appli-

cation of his talents in this department of knowledge eaufed

him to be chofen, in 1742, extraordinary profeilor of an-

cient literature, in 1756 he was elected public profeflbr

of eloquence, and in 1758, he was made doctor and pro-

feflbr of theology. He died in the year 1781, having, till

with:'.! the feft f.vs or three years, bifen inceSantly engaged

in the laborious difcharge of his public duties. Tor twenty
years and more he palled the greater part of each day in in.

ilructing others, yet he found ample time for the publica.
tion of many original works, and for editing various ancient
authors. Among the latter may be mentioned, id, the
Memorabilia of Xenophon, which ha; been frequently re.

publifhcd in this and orher countries. 2d, Ciceronis Opera
omnia cum clave, in 6 vols. The Clavis has been published
feparately. Ernefli, in prepa rork for the p'
employed the belt and oldeft editions of Cicero, as well as

feveral MSS. ; he examined critically the text of Gruter,
corrected in it a great many faults, and in his fliort notes,

he has in various places illultrated, and i.i ether:; re ftored

the original. He alio gave the world new editions with
notes of Suetonius, Tacitus, Homer, &C. He publid.ed

Ariltophanis Nubes, cum fcholiis antiquis et Prefat ; Iledc-
rici Lexicon, multis vocabulorum millibus auctum ; a New
Theological Library, in 11 volumes; and " Inllitutio inter-

prets Novi Teftamenti," which has palfed through feveral

editions. Alberti of Leyden was fo much delighted with
this, that he called it " The Golden Work." A new edi-

tion of it was published in Holland within a few mo:
after it was printed at Leipzic. The cxtenfire talents and
fober judgment of Ernelti enabled him not only to embrace
every department of literature, but to examine and illufl

many of its obfeurities and difficulties. He poflefled a ready

and retentive memory, and, above all, an hoceli and upright

heart. " Though," fays his biographer, " the ferioufnefs

of his countenance beipokc a character holtile to every kind

of levity, and born for labours that require great vigour and
exertion, he was a friend to chezrfulnefs, and his company,
on account of his eafy behaviour and good humour, which
was often heightened by Ciceronian wit, but confined within

the boundaries of virtue and decency, made his converfation

much fought after, and highly agreeable." Gen. Biog.

ERNODEA, in Botany, from \,^2r,:, branched, fo that

it ought rather to be written Hernodea. Swartz. Prod. 29.
Fl. Ind. Occ. v. 1. 223. Schreb. 788. Willd. Sp. PI. v. 1.

611. Mart. Mill. Did. v. 2. Sm. Prod. Fl. Grajc. Sibth.

v. 1. (jS.Glafs ando;der, Tetrandr'ia Monogynia, Nat. Ord.
Rubiacea.

Gen. Ch. Cal. Perianth fmall, fuperior, in four deep,

upright, acute, equal, permanent fegments. Cor. of one
petal, falver-lhaped ; tube elongated, quadrangular ; limb
in four deep, lanceolate, recurved fegments. Stam. Fila-

ments four, infertedinto the tube towards the middle, awl-

lhaped, longer than the tube ; anthers erect. Pip. Germen
fquare, inferior ; ftyle thread-ihaped, about as long as, or

longer than the ftamens ; ftigma obtufe, notched. Pcric.

Berry roundifli, crowned with the calyx, having a furrow
at each fide, and confuting of two cells. Seeds folitarv,

hemifpherical, ftriated.

EfT. Ch. Corolla of one petal, falver-lhaped. Calyx in

four deep fegments. Style fimple. Berry inferior, of two
cells. Seeds iolitary.

I. E. littoralis. Swartz. Fl. Ind. Occ. v. 1. 224. t. 4.
Vahl. Symb-. v. 2. 28. (Thymelaea humilior, foliis acutis

atrovirentibus ; Sloane Jam. v. 2. 93. t. 189. f. I, 2.)—
Stem fquare, fmooth. Leaves nearly feflile, acute, with a
fpinous point. Gathered by Sloane, Browne, and Swartz,
in Jamaica. The latter informs us that it grows in gra-
velly places by the fiiore, or on calcareous recks. Root pe-

rennial. Stems procumbent, creeping, rather woody, with
numerous, long, creeping or pendulous branches, which are

ftraight, fquare, fmooth, fomewhat jointed, not much di-

vided, but bearing numerous, alternate, fhort, leafy, fimple-,

hteral branches. Lea ves crowded, oppofite, crofling each

other
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ether in pans, nearly feffile, about an inc ii or more in length,

elliptic lanceolate, acute at h< >tl < .itire, very fmooth,

ribbed, rigid] of a dark grft tip] d with a fpinous point.

Stipultu united with a item between the yery mort foot-

ftalks, each crowned with three bridles, the middle one

longclt. Flowers axillary, folitary, feffile, yellowifh. Many
of them, according to Dr. SwartZ, have no pidils.

2. E. monlana. Sm. FI. Graec. Sib. v. 2. t. 14-, unpub-

liflied. Prod. n. 343. (Afperula calabrica ; Linn. Suppl.

120. Willd. Sp.Pl. v. r. 577. L'Herit. Stirp. v. 1. 65.

t. 32. Rubeola creticafcctidillima frutefcens myrtifolia, flore

mao-no fuaverubente ; Tourn. Cor. 5.)— Stem to; ,

downy. Leaves (talked, blunt, pointlefs.—Native of

mountainous places in Crete, Sicily, and the fouth of Italy.

Much fmaller than the Iaft, except in its f.oivcrs, which

are larger, cindered about the ends of the branches, and of

a fine rofe-colour. The Jlems are much branched, woody,

decumbent. Leaves on lhort dalks, oppofite, about half

an inch long, elliptic-lanceolate, bluntim at both ends,

entire, revolute, without any terminal fpine, much more

pliable than in the former ; dark green above ; pale be-

neath ; roughilh occafionally. When bruifed they have a

very difagreeable dercoraceous fmell. Stipulas with a Am-
ple lanceolate point. Branches more or lefs downy when
young.—Authors have greatly differed about the genus of

this plant. By the older ones it has been taken for a Rubia,

a Valeriana, a Thymeltea, and a Nerium or Oleander ; by mo-
dern writers it has been rTerr.d to Afperula, Sherardia and

Pavetta. We hope to be nearer the truth than our prede-

ceffors ; at lead its technical generic characters agree well

with Swartz's Ernodea, nor do we find any great difcord-

ance in the habit.—This beautiful plant emulates the

Daphne Cneorum in colour and general afpe£t, and would

he Scarcely lefs admired in our gardens, to which it is, as

yet, a ttramrer.

ERNSPACH, in Geography, a town of Germany, in

the circle of Franconia, and principality of Hohenloe ; fix

miles N. of Okringen.

ERNSTEIN, a cadellated town of Germany, in the

circle of the Lower Rhine, and electorate of Cologne ; eight

UlileS E. of Lintz.

ERNSTHOFEN, a town of Germany, in the circle of

the Upper Rhine, and principality of Heffe Darmdadt ;

IO miles S. of Darmdadt.
ERNSTTHAL, a fmall town of the kingdom of

Saxony, in the county of Schonburg, clofe by Hohndein,

at the foot of a mountain called the Pfaffenberg, with a

population of about 2000 individuals. It has a few cotton

and linen manufactories.—Alfo, a fmall town of Germany,

in the duchy of Saxe-Coburg, which has a considerable

glafs manufactory ; in the (pace of thirteen weeks, or three

talendar months, they make 216,000 glaffes, 1000 of which

\,fcd to be fold, in 1788, for 3 \ rix dollars, or not quite

twelve millings fterli

ERODINUM, a word ufed by fome of the enthufiadic

writers in alchemy, to fignify the piognodic, good or bad,

operation.

ERODIUM, in Botany, from m. V,--, a heron, becaufe

the fruit rcfembles the head and beak of that bird. For

a limilar rcafon it is called in Englifh Stork's-bill. L'Heri-

Geraniolo;'. ui.publifiVd. Ait. Hort. Kew. v. 2.

414. Sm. Fl. Brit. 727. Willd. Sp.Pl. v. 3. 625. Sibth.

on. 211. (Geranium; Linn. Gen. 350. Schreb. 458.
2 r,X. Gaertn. t. 71;, mofchatum.) Clafs and order,

nodtlpbla Pcnlandria. Nat OiJ. Gruinales, Linn. Ge-

1, Iiifl",

Gen. Ch« 6Y</. P' .ianth inferior, of five ovate, pointed,

ERO
concave, permanent leaves. Cor. Petals five, obovate, fpread-

ing, rather longer than the calyx, generally more or lefs

/lar, Nectary of five glands between the petals. Stain.

ents ic, awl-fhaped, united by their bafe into a fort of

cup ; five of them fertile, nearly as long as the petals ; the

alternate five Ihortcr and barren ; anthers five, oblong,

verlatite. J'ijl. Germen fuperior, with live furrows, beaked;

ftyle central, awl-fhaped, fpirally furrowed, as long as the

damens, permanent ; ltigmas five, reflexed. Peric. Capfules

five, aggregate, membranous, obovate, vertical, feparajung

at their infide, diarp-pointed at their bafe, each tipped at it

3

fummit with a long, linear, flat, pointed, rigid awn, hairy

on its infide, and at length fpirally twifted, adhering by its

point to the fummit of the ftyle. Seeds one or two, erect,

ovate-oblong.

Eff. Ch. Calyx of five leaves. Petals five. Nectariferous

glands five. Barren filaments five. Fruit beaked, of five

aggregate capfules, each tipped with a long fpiral awn,

bearded on the infide.

Linnseus in his Genera Plantarum had long ago indicated

a divifion of his genus Geranium into fevtral natural fections,

diftinguifhable by characters in their fructification and in-

florefcence. The late learned botanid Monf. L'Heritier,

purfuing the idea, divided that genus into three, each of

them as naturally and diltinftly defined as any in the whole
fydem, and although the convullions of his country, and
his own premature death, prevented his publishing an elabo-

rate work on the fubjedt, he had fortunately conferred by
letter with the intelligent editors of the Hortus Kewenfis,

and with the writer of the prefent article, fo that his inten-

tion has been carried into etfeft, both in that work and the

Flora Britannica. Of theie three genera Geranium with its

to fertile damens, regular flower, and recurved naked awns,

confilts of what are ufually called European Geraniums,

bearing but one or two flowers on a ftalk ; Pelargonium with

its feven fertile flamens, irregular flower, tubular nectary,

and fpiral bearded awns, comprehends what are generally

called Cape Geraniums ; while the prefent genus is made up
of the Lir.nsean Gerania cicutaria.

Three fpecies of Erodium are natives of Britain,

1. E. cicutarium. Engl. Bot. t. 176S. Hemlock
Stork's-bill. (Geranium cicutarium ; Linn. Sp. PI. 95 1.

Curt. Lond.fafc. I.t. jr.) " Flower-dal-ks many- flowered.
Leaves pinnate ; leaflets feffile, pinnatifid, cut.

:> Common
in wade ground. In fandy places near the fea its petals

are generally white,or their ufual rofe-cnlour is elegantly di-

veriied with a green fpot on two or three of them. The
herb is fetid, proltrate and annual, with finely divided leaves.

2. E. mofchatum, Engl. Bot. t. <;r2. Mutky Stork's-bill.

(Geranium mofchatum ; Linn. Sp. PI. 951.) " Flower-
dalks many-flowered. Leaves pinnate ; leaflets nearly;

feffile, elliptical, unequally cut." Wild in the mountainous
panares 01 Yorkfllire and Wellmoreland, butin other places

it is ufually the out call of gardens, where it haa a

cultivated for the fake pf the drong mufky fcent of it;

her: age. The flowers are fmaller and his ornamental than
thofe of the preceding ; leaves larger, paler, and more
vifcid.

3. E. mari'.imum, Engl. Bot. t. 646. Sea Stork's-bill.

(Geranium mantimum ; Linn. Sp. PI. 951.) " Flower-
dalks barely three-flowered. Leaves heart-ihaped, cut,
crcnate, rough Stems depreffed." Native of fandy
lhorcs 111 various places, flowering all fummer long. When

;ht into a garden it becomes wonderfully luxuriant.

The root is perennial. Petals white or reddifh, for the mod
part much fmaller than the calyx leaves.

Willdenow 1ms 34 fpeciei ol this genus in all, Mod of
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them abound in the warmer countries of Europe, and the

northern part of Africa, and feveral are cultivated with us

for ornament, a6 E. gruhuim, (Geranium creticum ; Ger.

em. 943), a hardy annual with large blue flower-; ; E. hy-

menodes ; Andr. Repof. t. 413, which requires a green-

houfe, and is perennial. Three fpecies are natives of the

Cape of Good Hope, viz. the moll beautiful E. incarnatum,

Ait. H. Kew. v. 2.415. Curt. Mag. t. 261. (Geranium

incarnatum ; Linn. Suppl. 306.) This is a tender green-

lioufe plant, and therefore not very common, but worthy of

all attention for the delicate hue6, and eye-like pencilling,

of its bloflbms. The other two Cape fpecies are arduinvm,

(Geranium arduinum ; Linn. Sp. PI. 952.) very little

known to botanifts, and never introduced into the gardens

of Europe ; and ribifolium, .lac. Ic. Rar. v. 3. t. 509.) an

inconfpicuous flower, not much likely to excite the atten-

tion of cultivators.

ERODIUS.in Entomology, a genus of the Coleopterous

kind, eftablilhed by Fabricius. Thefe infefts are geuerically

diftinguifhed by the following character : the antennx mo-

niliform ; feelers four ; jaws horny, truncated, and bifid;

lip horny and emarginate. This is the Fabrician definition,

to which may be added that the body is roundifh, gibbous,

and emarginate; thorax, tranfverfe ; wing-cales clofely

united, and longer than the abdomen.

Species.

Testudinarius. Black; wing-cafes rough, the fides

covered with whitifh duft. Fabr.

An infect: of large fize, found at the Cape of Good Hope

;

the wing-cafes are very gibbous, with fmall railed dots.

Gibbus. Black; wing-cafes with three raifed lines.

Fabr. Remarkable for the gibbofity of its form, and the

obtufity of the wing-cafes ; it is of moderate fize ; and has

the anterior fhanks armed with a ftrong tooth in the middle

and at the tip. The fpecies inhabits Arabia.

Planus. Black; wing-cafes with a fingle raifed line.

Fabr.

Native of the fame country as the former. The anterior

(hanks not armed with a fpine.

Minvtus. Black; wing-cafes perfectly fmooth. Fabr.

Smail thorax with two imprefTed dots on the back ; legs

Unarmed. Inhabits the eaftern parts of the world.

Muricatus. Gibbous, black; wing-cafes maricate.

Fabr.

A fpecies defcribed in the Fabrician Suppl. Ent. from

the cabinet of Lund. It is a native of the Cape of Good

Hope ; in fize and appearance refembles E. gibbus. The

head and thorax fmooth.

EROPHEEVO, in Geography, a town of Ruffia, in

the government of Irkutfch ; 60 miles N. of Balaganflcoi.

E°ROS, of (
f
u:, love, in Mythology, one of the two

chiefs over all the other cupids, being the caufe of love.

See Anteros.
EROSION, in books of Surgery, we often find this

expreflion ufed fynonymoufiy with the term ulceration.

Erosion, in Geology, according to Mr. Kirwsjn, (Geol.

EfT. 230 and 2S5,) denotes a folution or melting of the

1'ofter calcareous particles by water, by which he accounts

for the formation of the vaft caverns and grottos to be

found in the Derbyfhire lime-ftone rocks, and thofe of

other countries. M. de SaufTure, in his Agenda (Journal.

desMir.es, N'' jo) direftsthe attention of geological travel-

ers to the fides of valleys (0 1 2. ) to fearch for the veftiges

of the erofion of Vater : by which we might underftand a

mechanical fweeping or wafhing away of ftrata, as well as a

folution or melting as above.
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F.ROSUM Folium, among Bo'.amjli. See Lraf.
EROTESIS, EfurwJSi i" Rhetoric, the fame figure with

Interrogation. Every interrogation or queftion \, not figu-

rative ; but it becomes figurative, when the fame thing majr

be exprefled in a direft manner ; but the putting it by
way of qucftion gives it much greater life and fpint. A»
when Cicero fays, (in Catal. i. c. 1.) " Cataline, how long

will you abufe our patience? Do not you perceive your

defigns are difcovercd ?" He might have faid, " You abufe

our patience a long while
;
you mull be fenfible your de-

figns are difcovered." But it is evident how much this latter

mode of expreflion fells fliort of the force and «ehemence of

the former. Thus alfo, when Medea fays, " I could fave ;

and do you afk, if I can deftroy ?" Had fhe merely faid,

" I could fave, and I can deltroy," the feutencc would

have been flat, and very unfit to exprefs the rage and fury

in which the poet there represents her. (Quint. Inft. Orat.

1. viii. c. 5.) This figure is fuited to exprefs moll pafliong

and emotions of the mind, as anger, difdain, fear, defire,

&c. It ferves alfo to prefs and bear down an adverfary.

This figure likewife diverfiiies a d.fcourfe, and gives it a

beautiful variety, by altering the form of exprellion, pro-

vided it be neither too frequent, nor continued too long.

BefiJes, the warm and eager manner in which it is ex-

prcfTed enlivens the hearers, and quickens their attention.

EROTEUM, in Botany, perhaps from ';>'», to quejlion,

in allufion to its doubtful nature at firft fight, being very

like Then till the fruit is invefligated. Swartz. Prod. 5.

The author, however, being himfelf, as it feem*, dilTatisfied

with this name, has, in his Fl. Ind. Occ. v. 1. 971, changed

it to Frezifra, which fee.

EROTIA, EfiTia, a feftival among the Greeks, in

honour of Cupid, being celebrated every fifth year with

fports and games.

EROTIANUS, in Biography, the author of a glof-

fary, containing an explanation of all the words ufed in the

writings of Hippocrates, lived in the firft century of the

Chriflian era, in the reign of Nero, and dedicated his work

to Andromachus of Crete, who was phyfician to that em-

peror. It was printed-at Venice,, in 1566, in 4to. with

the notes of Barth. Euftachius, under the title of •• Vocum,
quae apud Hippocratem, colleftio, et ejus operum in fep-

tem fe&iones diftributio." The gloiTary of Erotain was

alfo annexed to the edition of Hippocrates, publifhed by
Foefius at Geneva, in 1657. Haller. Bibl. Med. Elov.

EROTIC, derived from it*:, love ; whence tptmxoc, is ap-

plied to any thing which has a relation to the paflion of love.

In Medicine, we particularly life the phrafe delirium ero-

ticum, for a kind of melancholy contracted through excel*

of love.

Though, among the feveral fpecies of pulfes, there be

no amorous pulfe, that is, no pulfe peculiar to that pafTion ;

yet we can certainly difcover where the diforder is erotic,

by the beating of the pulfe, which, in that cafe, is change-

able, unequal, turbulent, and irregular. Speak to the

patient of the pcrfon he loves, and his pulfe inftantly

changes, becoming higher and quicker ; and the minute

you change the converfation, the pulfe is loft again, and is

difturbed anew.

EROTIDIA, tptmSm, the fame with erotia.

EROTOMANIA, in Medicine, a term ufed by fome

writers to denote that modification of infinity, of which

the paflion of love is the origin, and in which the love of

a particular individual conftitutes the predominant idea.

Sauvages treats of this form of derangement under the

name of melancholia amatoria ; (fee his Nofol. Meth. Clals

viii. Gen. xix. Spec. 2.) Senncrtus under that of amor
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in/anus, tec. The word is derived from !;*}, love, and (Omat

hi..:/;'.;. mad
This difeafe is diftinguifhed from fatyriafis and ny

mania, it indee 1 fuch m iladies have anj exiftence, inafmuch

as the patient, fo far from being urged by libidinous defirvs,

contemplates the object oi [lis with reverence and

diftant admiration, as if (he were a divinity ; he would fpend

his days in doing homage to her perfections, and de

food, fleep, and the affairs of the world of little com-
parative moment. Asa ar this fpecii wity,

low and light diet has I nmended. Ovid has ad-

vifed the performance ot a long journey, during which a

conusant change of fcene, and the abfence of all obje< i,

with which the recollection of the individual beloved, might
tend to re 11 ore the mind to its ufual condition : conftant

occupation of body or mind, " qui i . res age, to

eris ;" and the admonitions of the wife in regard to the

lofs of health, fortune, and character, which mult ettend

Inch hallucination, have alfo been fuggefted. The former

part of the advice may be fometimes beneficial, but thofc

who are molt experienced in the treatment o: the infane,

well know how little benefit is produced by reafoning with

madmen. See Melancholy.
EROTYLOS, in Natural Hi/lory, the name of a (lone,

of which we have no defcription left us, but which the an-

cients are faid to have tiled in divination.

EROTYLUS, in Entomology, a genus of Coleoptera in

the Fabrician fyitem, allied, and in fome degree confounded,

with the two Linnaean generaChryfomela andCoccinella,and
arranged by Gmelin under that of Cryptocephalus. The
antenna: are filiform ; feelers four and unequal, the anterior

lunger and hatchet-fhaped : jaws horny and bifid ; lip

horny, fhort, dilated at the lip, truncated, and fomewhat
emarginate ; body fuboval. The transformations of theft:

infects are unknown, in che perfect ftate they are found ge-

nerally on flowers. Three of the fpecies are defcribed by
JLinnxus, the remainder principally by Fabricius.

Species.

Gigantevs. Oval, black ; wing-cafes with numerous
fulvous dots. Fabr. Chryfomtla gigantea, Linn. Cocci-

nclla gigaatea, Sulz. Native of India.

Cancellatus. Black; wing cafes yellow, reticulated

with black. Fabr. Large and roundifh ; inhabits Brazil.

Hist Rio. Deep black ; wing-cafes barred with black
and yellow, a fcarlet fpot at the bafe and tip. Fabr.

A fpecies of large fize, an inhabitant of Cayenne.
Lugvbris. Teftaceous ; antenna: and (hanks black.

Fabr. Native of America.
Gibbosus. Black ; wing-cafes yellowifh with black

dols; band in the middle and at the end black. Fabr.

Chryfomela g'db fa, Linn. Coccinella, Gro.iov.

An infect of considerable magnitude, the wing-cafes cf

which are remarkably gibbous, and the thorax impreffed on
each fide ; it is a native of South America.

6-Fasciatus. Oval, black; wing-cafes with fix waved
fulvous bands, the anterior one interrupted. Fabr.

Inhabits Cayenne.

Notatus. Black; wing-cafes with a yellow band in

the middle (potted with black, and marked with red at t.

bafe. Fabr. Native of South America.

Concatenus. Black ; wing-cafes reticulated with yel-

low and black, and marked with two black bands. Fabr.
Mant. Inf. Country unknown ; the body large.

J-PunCTATUS. Ova!; wing-cafes black with five red

dots. Fabr. Inhabits America.

Puwctatissjmus. Black; wing-cafes yellow with nu-

merous black dots. Fabr.

Vol. XIII.

E & P

Defcribed from tlie Hunterian cabinet: an America*
fpecies.

V.v.ms. Black; wing-cafes punctured, fpottcd with
fulvous i:i the middle. Fabr. Inhabits Surinam.

Gemmatus. Black; wing- cafes with numerous ful-

vous dots ; thorax variolous. Fabr.

An infect of moderate fize, found in Cayenne.
Macr.ocheiros. Black; wing-calls with alternate

black and yellow bands ; fore legs very long. Fabr.
Native oi India.

Abdominalis. Black; wing cafes yellow with four
waved black band' and a diflinct biack dot. Fabr.

A Brafiiian fpecies, in fize refembling E. fafciatus, and
having the abdomen yellow with two lines of black dots.

Fasciatus. Black; wing-cafes with three yellowilk
bands. Fabr.

From the Bankfian cabinet : the native place unknown :

fize moderate.

Zebra. Yellcwim ; head, bafe of the thorax, and three
bamlo on the wing-cafes with the legs black. Fabr. Mant.
Alternavs. Black ; wing-cafes with two yellow

bands, the anterior one dotted with black. Fabr.
Surinam i N.iis. Black; wing-cafes red and immacu-

late. Fabr. Native of Surinam.

Limbatus. Oblong, black ; marginof the thorax and
border of the wing-caies yellow. Fabr.

Soutii American fpecies ; head yellowifh with a black
frontal fpot ; thorax fmooth with a broad (innate lateral

margin.

Nebulosus. Black; thorax, and wing-cafes varied

with ferruginous. Fabr.

Inhabits the fame country as the preceding.

DilatAtus. Oblong, black; thorax and wing-cafes
ferruginous. Fabr.

Native of the Cape of Good Hope. The antenna are
brown, at the bafe ferruginous ; wing-cafes fmooth," and
much broader than the body.

Mo rio. Oblong, black, and immaculate. Fabr.
This, and the four following fpecies, are natives of New

Holland. Thefe are defcribed by Fabricius from the Bank-
fian cabinet, and are represented in the volume of " Dono-
van's General Illuftration of Entomology, devoted to the
Infects of the Auitralafia.i regions."

Smaragdulus. Oblong, black; wing-cafes ftriatcd

and green.

Ameth Ystinus. Oblong, black; thorax and wing-
cafes blue ; refembles the Lilt ; front retufe ; wiiio-.cafes
with punctured ltri;e.

Bicolor. Oblong, black ; bronzed above.

Cupreus. Oblo.ig, black ; thorax and wing-cafes
coppery.

Rufipes. Oblong, black ; legs pitchy. Fabr. Mant.
Inhabits Kiel.

Flavipes. Oblong, glofly green; antenna; and legs
yellowilh. Native of .Jamaica, in the Bankfian cabinet.
EROWA, the name of a kind of nettle which grows

in the mountains at Otaheite in the South Sea, with which
the inhabitants make fifhing lines, which ferve to hold the
(Longed and mott active fifh, and are «iuch (Longer than
our filk lines of twice the thicknefs.

ERPACH, in Geography. See Erbach.
ERPENIUS, Thomas, in Biography, was born at G >r-

curn, in Holland, in the year 1584. His] 11 n( 1, natives of
Bois-le-Duc, were, on account of their couverlion to the
Proteftant religion, obligi J to withdraw from that place, to
one more favourable to the rights of private judgment.
They provided their fon with a good education in the rudi-
ments of learning, and when they difcovcred in him a pr«.
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penfity for literary purfuits they font liim to Ley! in,

where lie felt fo diffident of fuccecding in his (ludi.es, that

for forae time he determined to relinquifh them. Fortu-

nately his defire for knowledge overcame hit modefty, and

lie applied bimfelf with fo much diligence, that he obtained

the bigheft praifc of h;s different tutors, and excited their

furpri/.e at his extraordinary progrefs. He excelled in me-

taphyfics, but his fame with poiterity is built on the (kill

which he acquired in the oriental languages. After avail-

ing himfelf of all the advantages which the univcrfity of

Leyden afforded, he travelled for farther improvement in

foreign countries. In England he became acquainted with

Be tell9 who was celebrated for his knowledge in Hebrew
and rabbinical learning. In France he improved himfelf in his

knowledge of the Arabic tongue ; and in Italy he improved

Iiis acquaintance with the Hebrew language, by converging

with lome learned Jews, and made himfelf mailer of the

Perfian, Turkifli, and Ethiopic tongues. After fpending

feveral years in foreign countries, Erpenius returned to Hol-
land, .where he was elected profeflor of the oriental lan-

guages in the univerfity of Leyden. This was in the year

1 6 1 2, and very fhortly after his apoointment he fet up a

prefs for the printing of works in the Ealtcrn literature. l\\

the year iGzo he was fent by the States General on different

journies into France, to engage Peter du Moulin, or Andrew
Rivet, to undertake the theological profeflbrfhip at Leyden.

After this he was appointed oriental interpreter to the States,

and was employed to translate the letters addrciTed to them
from Alia and Africa, and to write fuch as were fent by
them to the fovercigns in thofe parts of the world. He was

frequently invited into Spain by the l'overeign of that coun-

try, to explain certain inferiptions in the Arabic language

on the Moorifli buildings and monuments in that country,

and the emperor of Morocco is laid to have been highiv

pleafed with the purity and beauty of his flyle, and to have

exhibited his letters as objects of real curiolity. He died

in the year 1624, when he was only 48 years of age. His
works are numerous, and have given him a high reputation

among the learned. Thev are enumerated by Moreri, and

other biographical writers, and we are informed that he

projected an edition of the Koran, with a Latin verlion

and notes, likewife an Arabic grammar and lexicon,

which his death prevented him from executing. Gerard-

Jean Voflius pronounced over him a funeral oration. Mo-
reri.

ERPIS, orlltRPis, in Ancient Geography, a town of

Africa, in Mauritania Tingitana. Ptolemy.

ERR A, in Geography, a town of Portugal, in the pro-

vince of Eilremadura, on a river of the fame name ; 22

miles S.E. of Santarem.—Alfo, a river, which runs into

the Latas, i 2 miles E. of Salvateira, in the province of

Eftremadura.

ERRABARI, a town of Egypt; 10 miles N.W. of

Cairo.

ERRAINE, a town of Egypt ; two miles E. of

Tahta.

ER.RANT, in Law, the fame with itinerant; the

term is attributed to judges who go the circuit ; and to

bailiffs at large.

Errants, knighi. See Knight.

ERRATA, a lift ufually placed at the beginning or

end of a book, containing the faults that have efcaped in

the impreffion, and, fometimes, even in the compofilion of

the work.

Lindcnberg h?.s an exprefs differt3tion on typographi-

cal errors, " De Erroribus Typographycis ;" in which he

obferves, that there is no bock exempt from them, not

ERR
even the faercd books. He fets himfelf to enquire into all'

the caufes thereof; and propofes means to prevent them,
but he advances nothing on that article but what is either

common, qr impracticable.

ERRATIC, in AJhonomy, an epithet applied to the
uieh are called erratic, or wandering ilars, in con-

tradiftin£tion to the fixed

Erratic fevers, in Medicine, a term ufed to cxprefar

fuch fevers as, according to the language of medical writer*,

obferve no regular type, that is, arc not determinate ei-

ther in their attacks, or in their general period. They arc

thus called by way of diftinctiou from the typic fev

which are regular in both. & - 1'i.vlr.

Erratic wind*. See Wind.
ERRHINE,in the Materia Medico, from a, in, and .'.-.,

the nofe, is a term applied to t: uiees which are in-

troduced into the nofe, for the purpofe of exciting a dis-

charge from the paffages. When they excite freezing, .

medicines of this clafs have been called ptarmic, a-id iter--

nutatoriea ; and, from the difcharge which they occai

they have been termed apophlegmatica, and, in barbarous

Latin, caput-pui

Errhines, by Simulating the exhalent veffels and the

mucous follicles of the Schneiderian membrane, which li

the internal iurface of the noic, and the cavities adjoining it,

excite thole veffels and follicles to pour out their fluids

more copioully than ufual. The difcharge is fometimes of

a mucous, and fometimes of a thinner fluid ; it is often at-

tended with Inee'/i.ig, but fometimes is procured without.

This, however, implies no difference in the operation, except
as to the ltrongeror weaker irritation of the medicineemployed.

For although when fneezing is excited a larger evacuation,

is often produced, yet the effects of errhines are not alto-

gether proportional to the fenfible irritation which they oc-

cafion. See Allton, Mat. Med. vol. i feet. 8.

The evacuation produced by thefe medicines confifts not

merely in emptying the mucous follicles of the lining mem-
brane of the nofe of their contents, but in augmenting the

fecretion : whence, agreeably to the laws of the circulation,

a greater afflux of fluids to thofe parts is neceffarily occafion-

ed, and therefore a diminution ol the fluids in the neigh--

bouring veffels. In this way Dr. Cullen explains the fact,

that errhincs often give relief to rheumatic pains in the

neighbouring parts, efpecially to the tooth-ach, as well as

to fome forms of head-ach, pains of the ear, and ophthal-

mia. " How far their effects may extend," he fays, " can-

not be exactly determined ; but it is probable that they

may operate more or lefs on the whole veffels of the

head, as even a branch of the carotid palfes into the nofe :.

and independent of this, it is not improbable that our errhines

may have been ot ule in preventing apoplexy and palfy ;

which at leaft is to be attended to fo far, that whenever
any approach to thefe difeafes is fufpefted, the drying up
of the mucous difcharge Ihould be attended to, and, if

poffible, reftored." Cullen's Mat. Med. vol. ii. p. 436.
The nicotiana, or tobacco, as it is commonly prepared

for perfons who amufe themfelves by fnuffmg, may be con-

veniently employed, with people unaccuftomed to it, as an

errhine ; but repetition foon diminilhes its power, and ren-

ders it ufelefs. It produces a different degree of difcharge in

different people, even of thofe who ufe it habitually ; and Dr.
Cullen ftates, from his own experience, " that whenever the

difcharge has been confiderable, the laying afide fnuffing,

and therefore futpending that difcharge, may have very

bad effefts."

The article moft commonly employed as as errhine, is the

Afdrum afarabacca, inuffed up the nofe every evening, for

a Short time, in the quantity of three grains. Quincy ob-

ferves,
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ferves,i1>at its pungency is not immediately Mt upon taking,

but after fome time it makes the nofe run very much. In

larg fomel s brings blood, and even occa-

sions a lwelling of the whole head. This lall effect, how-

ever, has been oftener produced by the Euphorbium, a ilill

more acrid errhine. Dr. Cnllen, fpeaking of thefe fevere

eu, Cays, •' 1 have feen fome inltances of megrims, oph-
Imias, and particularly tooth-achs, cured by 1 le vi

operation oi errhines; but I never thought it fafe to imi-

tate the practice." The . in v. ry imall

dfo an acrid errhii

' [FF, in l ', a province of Africa, in the

country of Fez. Sec Rif.

ERR I PS IS, from pVn-, / precipitate, in Medicine, is

ufed in different fenfes, fometimes tor a weaknefs of the

whole body, fometimes only of tome one part. When ap-

plied to the whole body) it exprefles that utter d je&ion and

prollration of ftrength which makes a man fall down like a

dead carcafs ; and, when applied to the eyes, it exprefles fuch

a debility, as renders it impoffible to keep them open.

ERROAD, in ( phy, a town of India, in the

country of Coimbatore
; 39 miles E.S.E. of Damicotta,

and 48 N.E. of Coimbatore.

ERROL, a f'mall uninhabited town of America on lake

I -.bagog, on the- north-eatlernmoil fettled part of Grafton
Hampfhire, incorporated in 1

- 74.

ERROMANGO, an ifland in the Southern Pacific ocean,

being one of thole called the " New Hebrides," iS leagues

from Sandwich ifland, and 24 or 25 leagues in circuit. The
middle of it lies in S. lat. 18^ 54'. E. long. .6()

J
19', and it

is of a good height. Captain Cook anchored in a bay of

this ifland ; and he found that although the behaviour of

the inhabitants was at firft friendly, their real intentions

were very different. They were armed with, clubs, fpears,

darts, bows and arrows, and feemed determined tj employ
them in a hofhle manner. On this account it became ne-

cefTary for the captain to give orders to his men to fire

the aflailanis. At length they were fo terrified as to v< h-

draw and make no farther appearance. Thole iflanders, it

was obferved, feemed to be of a different race from thofe of

, licollo, and they fpoke a different lawguage. They are

of a middle fiz", with a good fhape, and tolerable features.

Their colour is very dark, and their alpect is not improved

by their a their faces, fome with a black,

and ha red pigment. Their hair is curly and

crifp, and fomewhat woolly. The lew women, who
and who appealed to be ugly, wore a kind o{ petticoat,

; either of palm leaves, or of a iimilar plant ; but the

men, like thofe of Mallicollo, were almott entirely naked.
' account of the treacherous behaviour cf the inhabitants

eirromango, captain Cook called a pi
|

, or penin-

fula, near which the fkirmifh happened, " Traitor's Head."
is is in the N.E. point of the ifland, and is lituated in

t. i8° 43', and E. long. 169 j8 .

ERRONAN, or Footoona, the mod eaftern ifland of

all the Hebri.e . red to captain Cook to be about five

leagues in circuit, of a conliderable height, and flat at top.

the N.E. fide is a lictle peak feemingly disjoined from

ifle ; but which was thought to be connected by low

It is diftar.t in the direction of N. by E. £ E. II

urn Port Resolution in thf> ifland of Tanna.

R.OR, a mi (lake of the mind in giving affent to a

, or propofition, which is not true. Sec Fallacy.
Some philofophers define error an act of the mind, whereby

things that fliould be joined are feparated; or, things that

, dif-

ig with the thi o" 't >"
1'

Error (lands in oppofition to truth, which oonflds in an
agreement between thepropoAtionandthe thing whereof it

is affirmed or denied.

However, a bare failure, or non-attainment of truth,

not conllitute error; that being common both to

and doubting.

Error only Hands diftinguifhed from faljbotd, in that the
former is in the mind, and the latter only in the propofition.

The gi -,t origin a , e. of belie* inj thai

true which is iall'e, i:i a liberty, or power, in the hu
mind, of giving its afient to id as, to proportions, that

obfeure, as if they were perfpicnous and pi

Particular caufes of error are, ii dv rteiicy, ignorance,

impatience, intereft, authority, 1 It in, &c. See Faith,
Probability, Opinion.

Againft ail which, there is this one general rule or caution

laid down by F.Malebranche nr.d others ; we. never to give

our full afient to any proportion, unlefs the evidence for it

be fo ftremg, as that we can no longer withhold it, withoi t

incurring the fecret reproaches of our own reafon.

Mr. Locke reduces the cau'.es of all our errors to thefe

four; u i- Want of proofs. 2. Want of ability to ufe

them. 3. Want of will to ufe them. Ar.d, 4. Wrong
meafures of probability.

F. Malebranche coniiders five occafional caufes of error,

or rather of five different kinds of errors, accommodated to

the different manners we have of perceiving things. I . Errors
of lenfe. 2. Of the imagination. 3. Of the underftanding.

4. Of our inclinations. And, 5. Of the paflions. See
Sense, 1 imagination, Understanding, Inclination,
and Passion.
Errors, popular. See Popular.
Error, in Law, generally denotes a fault, or overfighf,

either in pleading, or in procefs; upon either of which is

brought a writ, by way of remedy, called a writ of error ;
in Lathi, de errors corrigenda.

A writ of error lies for fome fuppofed miftake in the
proceedings of a court of record ; for, to amend errors in a
bafe court, not of record, a writ of " falfe judgment" lies.

The writ of error only lies upon matter of law arifing upon
the face of the proceedings ; fo that no evidence is required
to fubltaiitiate or fupport it ; there being no method of
rcverfing an error in trie determination of fags, but by an
attaint, or a new trial, to correct the miftakes of the former
verdift. A writ of error may be brought for note lious

millakes in the judgment or other parts of the record ; as

where a man is found guilty of perjury, and receives the

judgment of felony, or for other lels palpable error.-,, fuch
as any irregularity, omiflion, or want of form in the procefs
of outlawry, or proclamations ; the want of a proper e

lion to the defendant's name, according to the ftatute of
additions ; fur not properly he IherifF, or other
officer of the court, or not duly defcribing where his

county or court was held ; for layii ce committed
in the time of the late ki. e of
the prefent; and for many ot!

; er Iimilar caufes, which
(though allowed* out of teniernefs to life and liberty) air

not much to the credit or advancement of th

jllftice. Thefe writs of error to reverie judgments in

of mifdemeanors are not to be allowed of courfc, but on
fuflie e (hewn to the atti ieral ; and
then they arc undorftood to be grantable of common right,

and "ex debit- " But writs of error to rcverfe

attainders in capital cafes are only allowed '

1

and not without exprefs warrant under the i- ign ra;

Dual, or at leaft by the confent of th eial.

i \' ra. 170. 175.
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If a writ of error be brought to reverfe any judgment of only. The veflel of the next magnitude receives all the

an inferior court of record, where the damages arc Ms than fluids except the red globules, and retaining the larger par-

ten Pounds • or, if it is brought to reverfe the judgment of tides only, [via the ferous globule';) tranfmits the remain-

•uiv Tuperioj conn after vcrdift, he that brings the writ, or ing thinner liquids into the ftill fmaller veflels, that arife

that i* plaintiff in error, muft (except in fame peculiar from the ferous artery. This law obtains, then, in all the

cafes} find fubftantial pledges of profecution, or bail (flat, decreafing feries of veflels. The red arteries can n

»Jac I c. 8. l
* Car. If. c 2. l6 and 17 Car. II. c. 8. and tranfmit all the humours; the ferous arteries exclude

10 Geo. ] II. c. 70.): to prevent delays by frivolous pre- the red part of the blood, but tranfmit the ferous globules,
',

j r ._ r : «,„',f r.( ^.>(Vq =nrl anrl errrv other thinner fluid, arid fo on. Nnw. fhould the

ic he 1 y
a ferous

ht be

and o W III. c. 1 i.~4 and 5 Ann. c. 1 6. «* orifice ( dilated
; but as a conical

r\ writ of en m the inferior courts of record in canal always grows narrower, it will fliortly ftick fall, and

Emrland into the kii ch, and not into the common- 1 means abte to
] ' rnity, andcon-

Seas ( Finch L 480. Dyer 250.) Alfo from the king's fequently will caufe an obftruftion, a, the beilk of the

bench in Ireland to the king's bench in England. It like, particle to be carried through
1 ic apacity of the

wife may be brought from the common pleas at
1 BeL

to the kind's bench ; and then from the king's bench This error tod of the fluid', was confidered as the proxi-

caufe is removable to the houTe of lords. From proceed i
flammatwn by Boerhaave, and his

-

cod-

on the law fide of the exchequer a writ of error lies into the mentator 1

court

lord tre;

and common
peers

tinue, covenant, <illuuih, v«»^, vj w*...^..-, ~- —zr ~~V

originally begun there by bill (except when the king is

party) it lies to the exchequer chamber, before tbejuftices

of the common pleas, and barons of the exchequer ;
and

from thence alfo to the houfe of lords (flat. 27 Eliz. c. 8.) i

but when the proceedings in the king's bench do r.ot firft

commence therein by bill, but by original writ fued out of

chancery, this takes the cafe out of the general rule laid

down by the ftatute ( I Roll. Rep. 264. I Sid.424. 1 Saund.

346. Garth. 180. Ccmb. 295.) ; fo that the writ of error

then lies, without any intermediate ftage of appeal, directly

to the houfe of lords, the dernier refort for the ultimate

decifion of every civil a&ion. Each court of appeal, in

their refpective ftages, may, upon hearing the matter cf

lav.- in which the error is alhgned, leverfe or affirm the judg-

ment of the inferior courts ; but none of them are final,

fave only the houfe of peers, to whofe judicial decifions all

other tribunals muft therefore fubmit, and conform their

own. Blackit. Com. book hi.

Error, toaffiga. See Assign.

Errors, Clerk of the.

Error loci, literally error of place, a doctrine of cor.fi

rable importance in the theory of difeafes, taught by th

ApK. 118—37 i, fee.

ERR.UCA, in Ancient Gj> - town of Italy, be-

longi ig to the Vblfii, according to Diodorus Siculus.

ERSE, in Geography, a river of Germany, in the circle

of Lower Saxony, which runs into the Fuhfe ; 8 miles S.

of Zelle.

ERSH, in Agriculture, is a term fignifying land in the

ftate of ftubble after the grain has been taken off. Hence
we have pea, bean, ?nd different forts of grain ci flies.

BklU-Crop, is fuch a crop as is grown after fome of thefe

forts of (bubbles have been turned down by the plough.

ERSTEIN, in Geography, a fma'l town of France, in

the department ofthe Lower Rhine, chief place of a canton

in the diftridt of Barr, with a population of 2344 individuals.

The canton contains 14 communes and 8991 inhabitants, on

a territorial extent of 1
:--'- kiliometres.

ERTA, a town of Alia, in Parthia.

ERTHOLM, a fmall ifiand, about three leagues from

the coalt of Schooaem, and hall .1 1 ague from Bornholm.

It belongs to the Dines; and til! of kite was garrifoned

only with 50 men : the force has been fiace augmented to

500. This ifland may be eafily captured and retained hy
that power, which, during the interval cf naval .pcratior.s in

the Baltic, has the fuperior fleet.

ERTO del Ferro, a town of Italy, hi the kingdom
of Naples, and province cf Calabria Citra ; 10 miles W. of

U luiatico.

ERTZGEBIRGE, or rather Ertzgeburge, (arch-

mour.taincns country,) is the fifth of th.e feven circles into

which that part of the kingdom or Saxony, which is ceiled

Saxony Proper, or formerly Electoral Saxony, is divided.

As late as the tenth century this whole extenfive tract of

mountainous country was nothing but an impervious fjrelr,

called Miriquido, or Miriquidvi, few fpcts of which b

to be chared in I-C4. It is bounded to the north by the

circles of Mifhia, or MeifTen and Leipzick, and by the prin-

cipality of Altenburg, to the weft by the fame principality,

the circles cf Neuftadt and Voigtland, and the dominions

of the princes of Reufs ; to the fouth and eaft by the king-

dom of Bohemia. Its principal rivers are the Zfchopau,

See Clerk.
a doctrine of conii-

deratle importance in the theory ot dileafes, tanght by the

celebrated Boerhaave. It was deemed the principal caufe

of thofe obftruftions to the circulation of the blood, on

which inflammation, in all its varieties, was fuppofed to

depend. " The parts of a fluid," fays Boerhaave, " be-

come unable to pafs by error of place (per errorem loci),

when a corpufcle rufhes into the dilated month at the bans

of a conical canal, and cannot pafs through the

of it." (Aphorifm 118.) This doitrine is founded upon

thefe three circumftances; the feries of particles, of which

the- blood is compofed; the feries of progreffively dimnufhing

veflels; and the conical form of thefe veiTels: and it is thus

exolained by the comment of Van Swieten.

The largeft particles in the blood are the red globules,

which are to be found naturally in the larger veflels only.

Now the extremities of the arteries carrying red blood,

tranimlt the red globules fingly, according to the obfcrva-

tions made with microfcopes on the pellucid parts of living

animal'^. The finer parts of the blood are conveyed into the

fmaller lateral veflels, and the red vein receives the red blood the Flohe, the PShl, the Prefaitz, and the Schwartzwaffcr.

The
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The territorial extent of the Ertzgebirge is 121 German

fquare miles, aiul its population, in x 7
!'

; 5 , amounted to

405,600 individuals, which gives 355s r
'-

f
inhabitants to the

German fquare mile. It produces corn, potatoes, vegeta-

bles "f all forts, and excellent fl.ix, and has fjvcral manu-

factories, but chiefly thufe which work upon minerals and

Hit tals.

The circle of the Ertzgebirge is remarkable for its nu-

merous and valuable mines, which, in 1 789, employed 12,867

miners, and, in 178s, yielded in filver only 50,618 marks.

The aggregate of all the metals produced the fum of

700,64: dollars. Amalgamation, or application of mercury

to extract the filver from the ore, was firft introduced in the

Saxon mines in the year 1787.

Ffeyberg is the chief place of the Ertzgebirge, and the

firlt town in Europe for the itudy of mineralogy. Sec

Freyberc.
The whole circle of the Ertzgebirge contains6l townsand

723 villages. It is fubdivided into 13 diltri&s, viz. Frey-

berg, Auguftufburg, Chemnitz, Rofien, Frauenflein, Al-
tenberg, Lauterftein, Wolkenftein, Annaberg, Griinhayn,

Schwartzenberg, Weifer.burg, am! Zwickau.
ERTZICA, a town of Alia Mino-, in Cappadocia, com-

monly cail< d Ariingham.
ERUBRUS, a river of Gaul, thought by M. D'Anville

to be the Rouver, which runs into the Mofelle, a little below

Treves.

ERUCA, in Zoology. See Caterpillar.
Eruca marina grij'eofufca. See Aphrodita.
ERUCAGO, in Botany, Toum. Inft. 232. t. 103, fee

Bun 1 as, fpec. 3.

ERUCTATION, Belching, the fame as ru&ation.

ERUDITION, denotes learning or knowledge; and

chiefly that cf hiilory and antiquity, of languages and of

books, which is the refult of hard ftudy, and exteniive

reading. The Scahgers were men of deep erudition : the

writings of M. Launoy, a prieil of the Oratory, are full of

erudition.

Mr. Locke fays, it is of more ufe to fill the head with re-

flections than with points of erudition. If the mind be

not juft and right, ignorance is better than erudition, which

only produces confufion and obfeurity. M. Balzac calls a

heap of ill chofen erudition the luggage of antiquity.

ERVEDEIRA, in Geography, a town of Portugal, in

the province of Eftremadura ; 12 miles N.N.W. of Leiria.

ERVILIA, in Botany, an ancient name for a kind of

vetch or pea. See Pisum Ochrus, alfo Ervum.
ERUPA, in Ancient Geography, a town of Arabia De-

ferta. Ptolemy.

ER.UPTION, in general, a burfting forth, or exclufion

of Tome-thing which was before covered, or concealed.

The eruption of volcanos, or burning mountains, is fre-

quently the effedt and ifTue ot earthquakes. See Earth-
quake, Volcano, &c. For an account of the eruptions

of mount ./Etna and Vefuvius, fee ./Etna and Vesuvius.
Eruption, in Medicine, denotes the appearance of va-

is fpots and difcolouratiotis of the ikin, whether pultules,

pies, rallies, &c. : thus, we fpeak of an eruption o£ fraall-

pox, or of mealies ; and, by a figure of fpeech, theie puf-

&c. are often denominated eruptions, or cu-

taneous eruptions.

Eruption in Infants. See Infants.
ERUPTIVE Diseases, a term nearly fynonymous

with Cutaneous Dijeafcs, (which fee). Eruptive fevers

are thofe febrile difeafes which are accompanied by an

< ruption of fpots or tumours on the (kin, by which they

are principally characterized • fuel* as fmall-pox, mcailes,

E R V
chicken-pox, cow-pox, fcailet feverj eryfipelaSj uiirtglef,

&e.
ERVUM, in Botany, an ancient Latin name ofunknown

derivation. Tare. Linn. Gen. Jl6 Ichreb. 498. W.iid.

Sp. PI. v. 3. 1 1 12. Sm. El. Brit 77j. Juif. 360. Clafs

and order, lJinneiphia Decandria. N..t. Ord. Pupillonacea,

Linn. l,eguminoJtf, Juff.

Gen. Ch. Cal. Perianth of one leaf, tubular, erect, c!"vcn

half-way down into five acute fegments, all ot equal breadth,

but the lowermoft is rather the longeft. Cor. papilionace-

ous, twice as long as the calyx : ftandard obovate, nearly

entire, afcending, with a broad claw, compreiTed and keeled

at the back ; wings two, oblong, obtule, half heart-fhaped,

fhorter than the ftandard, with narrow claws ; keel as long

as the wings, of two conjoined comprefTcd petals, with

feparate claws. Slam. Filaments in two fets, one eempofed
of nine, the other folitary ; anthers roundilh, two-lobed,

erect. Pift- Germen fupevior, oblong, compreffed, horizon-

tal ; ftyle iirsple, afcending, forming a right angle with the

germen, and about halt as long ; itigma capitate, obtufe,

hairy all over. Peric. Legume oblong, obtule, compreffed,

rigid, knotty from the prominent feeds, of one cell, and

two pointed, fpirally-elaftic valves. Seeds from two to four,

occafionaily more, roundilh, fomewhat compreffed.

Elf. Ch. Stigma capitate, hairy all over.

The genus Ervum in Linnaeus is a heterogeneous affem-

blage, difficult to be accounted for. F.. Lens, the fpecies

from which his generic character feems to have been

principally taken, is moil completely a Cicer, under which
head it mould have been defcribed in our eighth volume.

E- folonienfe is not only a true Vicia, but the very fame-

plant with Vicia lathyrcides, Linn. Sp. PI. 1040. See

Engl. Bot. t. 30. E. monantbosthos and Ervilia, having the

ftyle hairy on the upper fide, appear to us to belong to

Lathyrus. Thus none of the Linnasan Erva remain,

except our two Britifn fpecies, and thefe are not only very-

peculiar in habit, but according to the analogy cf the tribe

to which they belong, their itigma affords an excellent efleu-

tial character, not to be found in any other diadclphous

flower. All this was firft explained in the Flora Britannica,

bv the author of the picicnt article, and Willdenow has

adopted it in every point, except that he retains tl\£ old

erroneous character, " calyx deeply five-cleft," in addition

to that derived from the Sigma, and alio makes E. Ervilia

a Vicia. He moreover adopts a fuppofed new fpecies from.

Desfontaines, making three in all.

1. E. tctrafpirmum. Smooth-podded Tare. Linn. Sp.

PI. 1039. Curt. Lond. fafc. 1. t. 55. Engl. Bot.

t. 1223. Stalks moltly two-flowi red. Pods finootli, many-
'

feeded.—A troublefome weed in cultivated land throughout

Europe, flowering in June and July. Root annual', fibrous,

Stem weak, climbing, branched, fquare, hairy. Leaflets

numerous, alternate, linear-oblong, obtufe, hairy beneath,

their common (talk ending in a branched tendril. Flonoer-

(Inlks axillary, folitary, (lender, as long as the leaves without

their tendril, each bearing two (fometinje folitary,) little

drooping flowers of a pale blue veined with dark purple.

Calyx hairy. Pods half an inch long, pendulous, oblong or

obovate, tm oth, Seeds four; occafionaily from five to

feven in a variety found in Huntingdon (hire and at Al-
giers, which we have in vain tried to make a diftiuci

fpeciei

.

2. E vicioietes. Vetch-like Tare. Degfont. Attant. v. 2.

l68. t. 198. Willd. Sp, PI. v. 3. [i 12;—Stalks many-
flowered. Pods filky, two-feeded. Leaflets obovate, entire.

Gathered by D I
Iges at Algiers. It appears

to be very nearly related to the following, from which it

4. chiefly
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cV.-fty differs in being rather larger, and in Laving more
rounded and not emarginate leaflets. Nothing however is

more variable than the termination of the leaflets in Vicla

and its allies. The pods are called filky, which is perhaps

equally applicable to E. hlrfutum. All things confidered,

we much doubt of the permanency of this fpecies, which
vt, like Willdenow, adopt entirely from the excellent

work of Dcsfontahes. We tolerate, but cannot approve

the mixture of Greek and Latin in the name vlei

which if the fpecies fhould remain, ought to be made vj-

- c'tafcr:: is.

3. E. hlrfutum. Hairy-plodded Tare. Linn. Sp. PI.

1039. Curt. Lond. fafc. J. t. 54. En 1. B >t. t. yc.

—

Stalks many-flowered. Pods hairy, two-lcedcd. Leaflets

emarginate.—A pernicious weed in cornfields and paflures

throughout Europe. It much refembles the firil fpecies,

but the J?cm is ufually fmoother, the ends of the leaflets

more abrupt and notched, the flowers and pods more
numerous on each ftalk. The moll efientia! difference con-

ti.ls in the (horter, fomewhat rhomboid, hairy fads, with

only two feeds.—Mr. Curtis obferves that he has " in wet
feafons feen whole fields of corn overpowered and totally

deftroyed by this plant, which is ftronger and more prolific

than E. ietrafpermum." He docs not, however, fuggeft any

remedy. Thefe weeds are too minute and .-.ons

when young to be eradicated, and when they hare fixed

their tendrils upon the crop, they can no longer be fepa-

rated without " rooting up alfo the wheat with them." S.

Ervum Orientate. See Sophora.
ERVY, in Geography, a fmall town of France, in the

department of the Aube, chief place of a canton in the

diftrift of Troyes, with a population of 1975 individuals.

It is 9 miles S. of St. Florentin, and has fome manufactures

of linen-cloth. The canton contains 14 communes and

11,199 inhabitants; on a territorial extent of zzz\ kiliome-

tres.

E RAYASH, a river of England, which rifes in the county

of Nottingham, and almoft in its whole courfe feparates that

county from Derbyfhire, and falls into the Trent, 4 miles

S. W. of Nottingham. See Erewash.
ERWITE, a town of Germany, in the circle of the

Lower Rhine, and duchy of Weftphalia ; 5 miles S. of Lipp-
iftadt.

ERXLEBEN, John Christian* Polycarp, in B':o-

graphy, was born in June, 1744, at Ouedlingbur--;, where his

father was dean of St. Nicholas's church. He ftudied

medicine at Gottingen, where he took the degree of mailer of

arts in 1765, and fhortly after gave leisures on natural hiilory

and the veterinary fcience. Having publilhcd his intro-

ductory lectures, he undertook, at the expencc of the Hano-
verian government, a tour through Fiance, Holland, Den-
mark, and a great part of Germany, in the courfe of which
he acquired much practical knowledge in the veterinary art.

On his return he lectured on the feveral feiences connected

with natural hiftory, and natural and experimental philo-

fophy. In 1774, and the following years, he was elected a

member of molt of the learned foci- ties on the continent.

He died in Auguft, 1777, when he had but juit attained his

-thirty-third year. Erxleben publifhed many works which
were highly eileemed, among thefe are " Principles of

Natural Hiilory ;" «« Principles of Natural Philosophy j"
*' An Introduction to the Veterinary Art." Gen. Biog.

ERYANNOS, in Ancient Geography a river of Afia

Minor, in the Troadej which had itb f< urc« in mount Ida.

ERYBIUM. a town of Greece, in the Doride, fituated,

«dmg to Diodorus Siculus) at the foot of mount Par-

•jiafius.

ERYCE1RA, Francis de Menesis, Count of, in

Biography, born at Lifbon in 1614, wai brought up to t lie

ufe of arms, and obtained fome important offices under
government ; but in the midfl of bis ufual occupations he
cultivated literature, and publifhed . of works, par-

ticularly hillorics of Tangier aud Portugal ; and thr

of John I. king of Portu

Erycf. Ira, Fbancis-Xavhr de Meneses, was grand-

fon of the preceding, and, like him, united a literary with

an active and military life. He was born at Lifbon in 1672,
and rofe to eminence in the ilate. He was chofen member
of various learned focieties. From hisanccftor he inherited

a well chofen and extenfive library, to which he made many
great additions. He is faid to have been the author of
more than a hundred <.)• however,

but few feem entitled to notice. The bell known are,

" Memoirs on the Value of the Monies of Portugal," 4to.

1738 ;
" Reflection on Academical Studies ;" " Parallels

on Illuftrrous Men and Women ;" and " A Tranflation of

the Henriade." He died in the year 1743. Nouv. Diet,

Liifl.

ERYCINA, in Mythology, a furname given to Venu5,
from Erix, a mountain in Sicily, whete (he had a temple.

Venus Erycina had alfo a temple at Rome, which

deemed very ancient even in the time of Thucydides. See
Erix.
ERYMANTHUS, in Ancient Geography, a mountain or

forefl of the Peloponncfus, in Arcadia, E. of a river of the

fame name, which had its fource towards the north, on the

confines of the Elide and of Arcadia, in mount Lampie. The
wood of Erymanthus was full of boars, which made great

defolation in the country. Hercules was employed to give

chafe to them, which he did with fuch fuccefs, that he

flew with his own hands the largefl of them. See Her-
cules —Alfo, a town of the Peloponnefus, in Arcadia,

called Phegia and Pfopbis, according to Paufanias.

ERYMI, a people of Scythia, on this fide of the Imaus.

Ptolemy.

ERYMN./E, a town of Afia Minor, in Lycia. Steph.

Byz.—Alfo, a town of Greece, in Theiialy; placed by Pliny

in Magnefia.

ERYNGIUM, in Botany, vptfym of Diofcorides, the

derivation of which is unknown. Eryngo or Sea Holly.

Linn. Gen. 127. Schreb. 177. Willd. Sp. PI. v. 1. 1356.
Mart. Mill. Diet. v. 2. Sm. Fl. Brit. 288. JufT. 226.

Gsrtn. t. 20. Clafs and order, Penlandria Digynia. Nat.

Ord. Umbellifir*.

Gen. Ch. Common Receptacle conical. Flozocrs all fer-

tile, feffile, with fcales between them. Jnvolucrum of the

ile receptacle of many leaves, flat, fpreading beyond the

flowers. Cal. Perianth fuperior, of five upright, acute

leaves, feffile on the geimen, {horter than the corolla. Cor.

in the aggregate uniform, roundith. Petals five, equal,

oblong, with a linear longitudinal flricture, their points

bent in, fo as nearly to reach the bafe. Stam. Filaments

five, capillar)-, llraight, projecting far above the corolla

;

anthers oblong, verfatile. PiJI. Germen inferior, briillv ;

ilyles two, thread-fhaped, a little fpreading, fomewhat
fhorter than the filaments ; ftigmas fimple. Peric. Fruit

ovate, feparable perpendicularly into two parts. Seeds ob-
long, cylindrical ; in fome fpecies remaining fhut up in

the cruft of the pericarp, in others deciduous from it.

Eff. Ch. Involucrum of many leaves. Flowers in little

denfe heads. Common receptacle conical, fcaly. Seeds
briftly.

A mod Angular and very natural genus, having- the

habit ar.d afpect of a thiftle, the herbag* rigid, thorny,

cither
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either mors or lefs tinged with vi/id blue, or pallid and

whitilh ; while the fructification is exactly that of an um-
belliferous plant, though the inflorefcence is capitate. Will-

denow has eleven fpecies, but they ami their Synonyms re-

quire a thorough investigation. Two are natives of Britain,

vi%. E. maritimum, Engl, Bot. t. 7 r8, (in which plate we are

forry to reroa.k that the petals 'are drawn reflexed inltead

of indexed, an error that till now efcaped us.)—This isvfre-

qucnt on fandy fea fhores throughout Europe, (lowering in

July and Auguft. The lung creeping perennial roots are

aromatic and fomewhat acrid ; they are efteemed llimul.u.t

and rcftorative, and are fometimes fold candied. The herb-

age is glaucous variegated with a permanent blue. Leaves
rounded, plaited, lobed, with (pinous teeth. Flowers blue,

in denfe terminal heads, encompafled with a large leafy in-

volucrum. Scales of the receptacle three-cl< ft. The other

Britifll fpecies is E. campefire, Engl. Bot. t. 57, found very

rarely in England, though common on the continent. Its

leaves are much more narrowly divided than the firll, and pin-

natilid. Flowers greenilli- white, with narrow involucral

leaves and undivided fcales. This appears to be the true

,.» of Diofcorides.

Among the exotic kinds E. amelhyjlinum, Linn. Sp. PI.

337, a native of Styria ; E. alpinum, ibid. Curt. Mag.
t. 922, from the Swifs alps ; and E. planum, Jacq. Auftr.

t. 391 ; are all hardy perennials, frequently cultivated for

ornament. The alpinism is indeed peculiarly handfome, on

account of its many-leaved, finely divided, blue involucrum.

The following five fpecies are not in Willdenow.

E. cyancum. Sin. Prod. Fl. Graec. Sibth. v. 1. 175.

El. Graec. v. 3. t. 258. unpublished. " Radical leaves in

five deep pinnatifid fegments. Stem much branched and
divaricated. Involucrum of about five leaves."—Common
in Greece and the ifla.ids of the Archipelago. The root

is perennial Stem 12 or 18 inches high, of a fine blue, as

well as the involucrums and foliage, many-flowered and di-

varicated. Leaves fmall, in linear, narrow, pinnatifid feg-

inents. Heads of Jlowers fmall, blue, with prominent,

confpicuous, white anthers. This mod refembles E.
triquetrum, Vahl. Symb. v. 2. 46, in habit, but the

flowers and involucrum are very different.

E. multifidum, ibid. Fl. Grxc. v. 3. t. 259.—" Leaves

doubly pinnatifid, fomewhat lyrate ; radiated at the extre-

mity. Stem corymbole. Involucrum pinnatifid."—Ga-
thered by Dr. Sibthorp in the Morea. Taller than the

fell, with a bright h\\iej!em and Jlowers. The finely pinna-

tifid leaves give it the afpefS of an Echlnops. This is pre-

sumed to be Eryngium creticum erec/tum, folio multifido,

caule et ramis amethyftinis ; Tourn. Cor. 23.

E. parviftorum, ibid. (E. foliis laciniatis, capitulis

florurn exiguis et denfe congellis ; Tourn. Cor. 23.)
" Leaves bipinnatifid. Stem corymbofe. Involucrum three-

cleft or fimple, four times as long as the head." Of this

no figure is extant, nor is it known where Dr. Sibthorp

gathered the fpecimens found in his herbarium. The root

is perennial. Herb whitilh. Stem denfely clothed with

leaves, and bearing numerous flowers at the fummit.

Leaves twice or thrice pinnatifid, their fegments narrow

and divaricated. Heads of flowers very lmall, with large

involucra, generally of five leaves, which are either undi-

vided or three-cleft.

E. purpuratum. Leaves all pinnatifid, their lower part

fringed with capillary teeth. Stem nearly fimple, with few
flowers. Involucrum of about feven undivided leaves.—Ga-
thered near Tangier by the late M. Brouflbnct and the

Abbe Durand, who Severally fent fpecimens to Dr. Smith.

Root perennial. Stems a fpan high, round, furrowed, leafy,

fcarcely branched, but bearing about three uark-fclne heads
offlowt rs, with very fpinous calyces. Leaves all nearly

alike, pinnatifid, with di current, fometimes lobed, fegments ;

their lower part clafping the item, pectinated, fringed with
fine long capillary teeth, Great part of the Hem, and the

upper fide of each leaf of the involucrum, are tinged will

rich deep blueifh purple, hardly equalled in any other of the

genus.

E. carthamoides . Leaves oblong, toothed, undivided,

heart-lliaped and clafping the item at their bafe. Stem nearly

fimple, with few flowers. Involucrum of feveral ovate leaves.

Gathered by M. Brouffonet in the neighbourhood of Al-
giers, flowering in June. Stem a foot high, ftrong, round,

leafy, fometimes purplifh, fimple, except at the fummit,
where it bears from three to five large heads of blueifli

jlowers, whole involucrum confifts of feveral large, ovate,

purplifh, lpiuous-toothed leaves, much reiembling thofe of
a Carthamus. The radical and ilemdeaves are all fimple,

oblong, wavy, with large fpinous teeth, veiny and pale-

green.

ERYNGO, in the Materia Medica. The root of eryn-

gium is attenuant and deobftruent, and is therefore efteemed
a good hepatic, uterine, and nephritic. Its whole virtue,

it is to be obferved, confifts in the external or cortical part.

Their virtues, however, appear to be but weak ; and they
ai now fcarcely otherwife ufed than as made into a Sweet-
meat.

The London college direfts it to be candied in the fol-

lowing manner : boil the roots till the rind will ealily peel
off ; when peeled, flice them through the middle, and the

pith being taken out, wafh them three or four times in cold

water; then for every pound of roots thus prepared, take
two pounds of double-refined fugar ; diffolve the fugar in

water, fet iron a fire, and as foon as it begins to boil, put
in the roots, and continue the boiling till they become foft.

Thefe candied roots are an ingredient in artificial affes

milk, which is thus made : take of candied eryngo root
one ounce, pearl barley half an ounce, liquorice root three
drams ; boil them in two pints of water to one pint, to
which add a pint of new milk from the cow ; boil them
g( ..tly together, then ftrain the liquor for ufe, of which
half a pint fhould be drunk three times a day.

ERYNNIS, q. d. sfjj »«, contentio mentis, or becaufe, as

Paulanias remarks, sfmtsmt Signifies to fall into a fury, or
Furious, a name given to Ceres by the Sicilians.

ERYSIBE, in Botany, ;fv;i/J>i, rujl, or the mildew of com,
from its rufty panicle. Roxb. Pi. Command, v. 2. 31.
Clafs and order, Pcntandria Monogynia. Nat. Ord. Sapota,
Juff.

Gen. Ch. Cat. Perianth in five deep, roundifh, concave,
permanent fegments. Cor. of one petal, falver-fhaped, the
length of the calyx ; tube cylindrical, pervious ; limb the
length of the tube, in 10 roundifh fegments, fpreading.

Stam. Filaments five, very fnort, infected into the lower
part of the tube ; anthers erect, ovate, fliortcr than the
tube. Fiji. Germen fuperior, ovate ; ftyle none ; ftigma
five-lobcd. Peru, Berry oval, of one cell. Seed Solitary,.

large.

Eff. Ch. Corolla falver-fhaped ; limb in ten equal feg-

ments. Style none. Stigma five-cleft. Berry fuperior,

with one feed.

E. paniculata. Roxb. Coromand. t. 159. The only
known fpecies, a native of the mountain forefts of India,

fiom whence Dr. Roxburgh fent us fpecimens in 1789.
A very large climbing fhrub. Branches alternate, leafy,

round, clothed when young with copious rully down.
Leaves alternate, three or four inches lung, fpreading and

2- dc flexed,
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deflexed, elliptic-oblong, pointed, entire, veiny j fmooth

and fhining above ; paler and opaque beneath. Footjlalki

Indian inch long, angular, rally. Stlpulat Bone, Pamela
many-flowered, terminal, erect, much branched, about a

fpan long, their ftalks, fmall oblong (battered bra&eas, and

the calyx, all denfely clothed with ruily down. Tube of

the corolla grecnifh ; limb yellow, about three lines in

dumeter. Berry the fize of a fmall cherry, black, pulpy,

containing one large feed.

Of the ufes or qualities of this plant or its fruit we have

no account. From its botanical affinity to Cbryfophyllum,

Achras, Sec. it may certainly be eaten with fatety. The
flowers are not inelegant.

ERYSIMA, in Ancient Geography, a town of Afia, in

Cappadocia.

ERYSIMUM, in Botany, ifj:t)im of Theophraftus and

Diofcorides, about the etymology of which there is much
controverfy among the learned, but, as often happens in

inch controverlies, nothing fatisfaclory. Hedge-mjillard.

Linn. Gen. 139. Schreb. 442. Willd. Sp. PI. v. 3. 509.
Mart. Mill. Did. v. 2. Sm. Fl. Brit. 706. Juff. 239.

Tournef. t. III. Gsertn. t. 143. Clafs aud order, Tctra-

dvnamia Siliquofa. Nat. Ord. Siliquofa, Linn. Crucifcr.-,

Juff.

Gen. Ch. Cal. Perianth of four ovate-oblong, coloured,

parallel, coin ring, deciduous leaves. Cor. cruciform, of

four oblong, flat, very obtufe petals, whofe claws are the

length of the calyx and erect. Nectary a gland betwixt

each of the fhorter filaments and the germen. Stain. Fila-

ments fix, the length of the calyx ; of which two oppofite

ones are fhorter than the reft ; anthers Ample. Pi//. Ger-
men fupefior, linear, fquare, the length of the Itamens ;

ftyle very fliort ; ftigma fmall, capitate, permanent. Pcric.

Pod long, linear, llraight, exactly fquare, of two cells and

two valves. Seeds numerous, fmall, roundifh.

Eff. Ch. Pod ftraight, columnar, exadtly fquare. Calyx-

leaves cohering. Stigma capitate.

Willdenovv has 14 fpecies, of which five are Britifh.

1. E. officinale. Linn. Sp. PI. 922. Curt. Lond. fafc.

5. t. 50. Engl. Bot. t. 735. " Pods clofe-preffed to the

main italk. Leaves runcinale." Common in wafte ground

and about hedges. This is ufually taken for the ifu&ftm of

Diofcorides, whofe defcriptio-n, more full than ufual with

that writer, is. very applicable to it. Dr. Sibtborp, how-
ever, decidedly confidered iifymlium polyceratium as the

plant Diofcorides meant, and this, perhaps, will be found to

accord It ill better with his defcription, which compares the

horn-like pods to fenugreek. See its figure in Matthiolus,

Ed. Valgr. fol. v. 1. 524. The tfv:tju» of Theophraftus is

fuppofed to be a ftill different plant, as he reckons it among
the various kinds of grain.

Jn this and fimilar cafes, therefore, though the Linnxan

generic name is adopted from ancient writers, it docs not

folios,' that their plant is of the fame genus, which matter

is frequently impoffible to be afcertained. It is fufficient

that fuch names are eftablilhed by common confent

amongft fyftematical botanifts, from whom they acquire a

new ftamp of authority ; nor ought they to be changed,

whatever new light may be thrown upon them by fu-

ture commentates. We Itudy by the arrangements of

Linnasus or Juffieu, not by thofe of Theophraftus or

Diofcorides. It is only in cafe any fpecies requires to be

feparated from an eftablifhed genus, that we are glad to re-

cur to its ancient appellation for a generic name ; as in the

cafes of Cyamus, Sm. Exot Bet. v. 1. 59. t. 31, 32 (fee

Cvamus) ; and Nufihar, Prod. Fl. Grsec. v. 1. 361.

2. E. Barbarea. Linn. Sp. PI. 922. Engl. Bot. t. 443.

« Lower leaves lyrate ; their terminal lobe rour.ded : nppef
ones obovate, toothed."—Common iti wafte ground, eil

dry or. wet, (lowering moil in the fpriii

Jl.vcis of a full yellow, often feen gai

its dark fhining broad leaves ealily diftinguilh it.

whole 1
Inn has a ni bitter, flinty flavour.

3. E.pnccox. S ... Fl. Brit. 707. Engl, Bot. t. T 129.
" Lower leaves lyrate: upper ones pinnatifid, their

ments In i ar, oblong, and entire."—Found in Devonshire y
the Rev. Dr. Beekc. The narrow lobes ot . ,

In: :ll.r //..;c. ;j, ;:,.d much Ion diflinguifh thi .1

the 1. ill, with which we believe Linnaeus confounded it.

The diftiuctiuu ii highly in., . we are convinced

tin- prefent is the very fame with the American Crefs, as it

is called, or rather Winter Crefs, of the gardens, an agree-

able anil wholefuine pungent herb for fallads, Sec.

4. E. AIR ma. Lti n, Sp. PI. 922. Curt. Lond. fafc. 2.

t. 4S. Engl. Dot. t. 796. " Leaves hcait-fhaped."

—

Common under hedges in the fpring, and known by its

broad toothed leaves, white fiowert, and it .: of
garlick when bruifed.

5. E. cheiranthoides. Linn. Sp. PI. 923. Engl. Bot.

t. 942. Jacq. Auilr. t. 23.—" Leaves lanceolate, flightly

toothed. Pods erect. Flower- ftalks when in fruit fpread-

ing."—Not rare in Ofier-grounds, Turnip-fields, and other

culiivated ground, where the foil is gravelly or faady,

flowering in July. This ivfeir.bles the yellow flock or

wall-flower in habit and leaves, but the fmall Jloivers and
fquare pods at once diflinguifh it.

The exotic fpecies are not quite fo well afcertained as

ours. Ehrhart and Roth have taken pains to elucidate

them, and the reiult is given by Wiildenow. We know
not that any of them is worthy of the attention of the

cultivator except for botanical curiofity.—They are all

either aanual or biennial, perfectly hardy in our climate,

and bear narrow lanceolate leaves, with fmall yellow flowers.

As weeds their copious feeds render them rather trouble-

fome.

ERYSIPELAS, from iivu, to draw, and vitXa.; near,

from the difpotition of the affection to draw the adjacent

parts into the fame flate ; or from tfvQpoc, red, and fisXa;,

black, a dark red. ) The generality of furgical authors

have considered eryiipelas as a fpecies of inflammation, and
every reflection induces us to entertain the fame opinion, not-

withllanding the oppofite fentiment of one of the lecturers

on furgery in this metropolis. The immortal Celfus Lis

observed : " notie verb inflammationis funt quatuor ; rubor,

et tumor, cum calore et dolore," lib. 3. cap. 10. Accord-
ing to this definition, eryfipelas is certainly an inflammati< ,

although the degree of fwelling is not fo great, nor the

exactly of the fame kind, as in cafes of phlegmon, or com-
mon inflammation.

With many diftinguifhed furgical authors, we regard.

erylipdas as a particular kind of inflammation, moft fre-

quently affecting the fmall veffel.' on the furface of the bedy.
It is, as Mr. Hunter defcribes, more commonly a cutaneous

inflammation, than one fituated in deeper parts ; although

it is probable, that, in fome conftitutions, every inflamma-

tion, wherever it exifts, will be of this kind. However,
there can be 110 doubt of the faft laid down by this accurate

obferver, via. that the fkin appears to be the moft fufcep-

tible of eryfipelas, becaufe this affection will fpread over a
prodigious extent of the furface of the body, while (at

lead, in common inftances) the cellular membrane under-

neath remains free from diforder. (See Hunter on Inflam-

mation, p. 270.)

Mr. Hunter taught furgeojis, that one of the ufes of the

adhefions,
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tn'fif lions, wkich form In cafea of common inflammation, is

lo circumfcribe and bound the mutter, in the event of fup«

duration taking place, Now, in eryfipelas, the extravafa*

lion in the place affected is not fo confiderable as in phleg-

mon, nor is it of that kind, which produces adhelions among
the inflamed parts. Indeed, fince eryfipelas feldom ends in

fuppuration, fuch adhelions, according to Mr. Hunter's

of the fubject, would in general be unnccelTary.

Perhaps, alio, the circumftance of there being no adhelions

in er) Up 1 il ous cafes, may account for the terrible diffulion

ot mifchief, which always happens, when abfeeffes do oc-

cafionally take place. Then, we know, that the matter

makes its way ex ten lively through the cellular fubftance, in

every direction under the (kin, under fafcise, and between
l);c mufclc-s, producing, wherever it goes, what has been

often named a gangreuous fuppuration. When eryfipelas

is of an unmixed kind, it has not the daik red colour

which common inflammations have, but a lighter red, with

a yellow tinge, which is particularly obfervable towards* the

termination of the diforder. The fwelling which occurs

is unattended with any remarkable induration, and forms a

very inconsiderable prominence. The fkin of the inflamed

part has a mining appearance, and, on being touched with

the linger, turns white at the fpot where the preiTure is

lr.ade ; but the bright red colour immediately afterwards

returns. The pain is ufually of a burning, mooting defcrip-

tion, and the patient frequently complains of a fort of

itching, which is found to be particularly annoying. The
fwelling, which happens in cales of eryfipelas, is not only

not fo hard and elevated as that which arifes in examples,

of phlegmonous inflammation, it is at the fame time not fo

dearly circumfcribed.

Another remarkable feature of eryfipelas, is the manner
in which this inflammation often changes its fituation, by
getting well on one fide, while it is fpreading in fome other

direction. The great celerity with which the affection

fpreadf, and the large furface which it in a very little while

covers, may alio be fet down among its moft linking pecu-
liarities.

When the affection is intimately dependent on the Mate

of the conflitution, we very often fee all the local fymptoms
recede in one place, and the difeafe make its attack in fome
other part of the body. Such inftanccs are not '.infrequently

m ntioned by writers as metajlafei, jult as if it were a real

fact, that, when the erysipelatous fymptoms get well on

one leg, and the other leg becomes affected in a fimilar way,
events happen, in confequence of the firll identical

dneafe actually moving from one limb to the other. From
this abfurd doctrine originates all the cant about the

danger of ufing fuch applications as are likely to repel the

inflammation. The truth is, that the fecond attack of the

eryfipelas is not at all connected with the termination of the

full ; but arifes from fome different, and probably inex-

ible caufe, juft as encyfted tumours will often form, one
after another, in various parts of the body, as regularly as

they are cut out. In this latter iullance, no one is abfurd

enough even to fufpect that the growth of one tumour ii

the effect of a previous one being cured.

In true eryfipelas, there is no throbbing of the part

affected, as in cafes of phlegmon ; and when eryfipelatous

inflammation runs along the (kin, the affection has a deter-

minate edge, and does not lofe it fclf gradually and iufenlibly

furrounding parts, as common inflammation does.

The alteration which the fkin undergoes in eryfipelas

confilU in i'i feeling at the; part affected lefs pliable than

in the natural ftate, and a little thickened,

inry local fymptoms of erv floras.

\ , Kin.

They are fubjeft, however, to fome variety, depending on

the mildnefs or violence of the attack, and on the circum-

ftance of the diforder being either funple, or complicated

with, another affection ; forinftance, oedema, phlegmon, &c.
With refpect to violence, eryfipelas may be very pro-

perly divided into three degree:). In the firft, or mildeft

form of the complaint, the eryfipelas makes its appearance,

without any preceding illnefs, or with only a flight indif-

polition of fliort duration, and confuting of laffitude, dif-

turbrd fleep, lols of appetite, &c. Thefe complaints very

foon go off, when the eryfipelas comes out, which happens
in about a couple of days. For two davs more the local

fymptoms remain the fame, and then the eryfipelas turns

pale and yellow, gradually difappearing altogether, with a

detachment of the cuticle. During the whole courfe of the

diforder there is no fever of any confequence ; but a little

while before the rednefs occurs the pulfe is fometimes
rather difhirbed.

In the fecond. or more fevere degree of the diforder, the

patient is troubled, about two days before the eryfipelas

makes its appearance, with an unufual proftration of
ftrength, heaviriefs in all his limbs, head-ach, lofs of ap-

petite, naufea, and even actual vomiting, complaints in the

ftomach, &c. Befides thefe inconveniencies, the patient is

affected with a fever, and all its ufual fymptoms. After a

couple of days, commonly on the third day from the com-
mencement of all indifpoiition, the eryfipelas comes out,

attended with a gentle fweat, and a moderate increafe in the

fecretion of urine, after which circumftances the fever,

with all its attendant fymptoms, goes off. The reft of the
progrefs of the cafe is fimilar to what we have related, as

happening in the firft, or mildeft attack of eryfipelas.

In the third, or moft violent degree of the diforder, par-

ticularly in thofe cafes in which eryfipelas makes its attack
en the face, the patient is affected with fevere febrile fymp-
toms, head-ach, lofs of fleep, delirium, ficknefs, &c.
Thefe complaints do not diminifh, as in the milder cafes of
eryfipelas, when the local rednefs, heat, &c. take place on
the third day ; but continue with unabated vehemence,
until the eryfipelas itfelf fubfides. The laft delirable event

commonly happens, according to Richter, on the eleventh

day, accompanied with an increafe in the fecretions from,

the fkin and kidnie?.

The moft dangerous cafes of eryfipelas are thofe in which
the face is affected. Of this form of the diforder, the cele-

brated Cullen has left us a matchlefs defcription, which we
think is highly deferring of infertion in this Cyclopaedia.

The eryfipelas of the face, (fays this interfiling author,)

comes on with a cold fhivering, and other fymptoms of
pyrexia. The hot ftage of this is frequently attended with
a confufion ot head and fome degree of delirium ; and al-

molt always with drowfjnefs, or perhaps coma. The pulfe

is always frequent, and commonly full and hard.

When thefe fymptoms have continued for one, two, or
at molt three days, there appears on fome part of the face

a rednefs, fuch as that of erythema. This rtdnefs at firfl

ii of no great extent ; but, gradually fpreads from the part
it firft occupied, to other parts of the face, commonly till

it has affected the whole ; and frequently from the face
it fpreads over the hairy fcalp, or defcends on fome part of
the neck. As the rednefs ipreads it commonly difiiipearK,

or, at leaft decreafes in the parts it had before occupied.
All the part6 upon which the rednefs appear* are at the
fame time affected with fome fwelling, which continues for

fome time after the rednefs has abated. The whole face
becomes confidently turgid ; and the eye-lids are pftejn 1 >

much fwcllcd, as entirely to fluu up the eves.

3 I' !'•
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To continue Dr. Cullen's account : when the rcdnefs

and fwellirig have proceeded for fume time, there com-
monly arifc, fooner or later, blitlers of a larger or fmall.-r

fize on feveral parts of the face; thefe contain a thin yel-

towilh, or almoft a colourlefs liquor, which fooner or later

runs nut. The furface of the Ikin in the bliftered places

fometimes becomes livid and blackifli, but this livor feldom
goes deeper than the furface, or difcovers any degree of

gangrene affecting the Ikin. On the parts of the face not

affected with blifters the cuticle fllffers, towards the end of

the diieafe, a conliderable desquamation.

Sometimes the tumours of the eye-lids end in a flip-

ping t ion.

The inflammation coming' upon the face does not pro-

duce any remiffiou of the fever which had before prevailed
;

and fometimes the fever iucreafes with the increafing and
fpreading inflammation. .

The inflammation ufually continues for eight or ten days
;

and, for the fame time, the fever and fymptoms attending

it alfo continue.

In the progrefs of the inflammation, the delirium and
coma attending it fometimes go on increafing, and the pa-

tient dies apoplectic, on the feventh, ninth, or eleventh day
of the difeafe. In fuch cafes, it has been commonly fup.

pofed that the difeafe is tranflated from the external to the

internal parts. But, Dr. Cullen obferves, that he never

met with any inftance in which it did not appear to him,

that the affection of the brain was merely a communication
of the external affection, as this continued increafing at the

fame time with the internal.

When the fatal event does not take place, the inflamma-

tion, after having affected a part, commonly the whole of

the face, and, perhaps, the other external parts of the head,

ceafes. With the inflammation the fever alfo ceafes ; and,

(fays Cullen,) without. any evident crifis, the patient re-

turns to his ordinary ftate of health.

The fame diftinguiflied writer reprefents the difeafe as

being not commonly contagious ; but he conceived it poffi-

ble that it might fometimes be communicated from one per-

fon to another ; and, he adds, that pcrfons who have once
laboured under the diforder are liable to returns of it.

According to Cullen, the event of the difeafe may be

forefeen from the (late of the fymptoms which denote more
or lefs affection of the brain. If neither delirium nor co-

ma comes on, the difeafe is feldom attended with any dan-

ger ; but when thefe fymptoms appear early in the difeafe,

and are in a confiderable degree, the utmoft danger is to be
apprehended.

We have already remarked that, in cafes of eryfipelas,

fuppuration does not frequently happen ; but that when it

does, owing to the matter not being confined by theadhe-
five inflammation, very bad confequences follow. Wherever
the matter fpreads, it occafions under the fkin an exteniive

fioughing of the fafcire, tendons, and cellular fubilance, all

which kind of mifchief may take place, while the /kin itlclf,

which is very vafcular and highly organized, remains unim-

paired in its texture. This combination of fuppuration and

mortification is more likely to happen when the eryfipela-

tous inflammation extends to a greater depth than common,
fo as to affect the cellular membrane. In this ftate, as Mr.
Hunter has well defenbed, air, matter, and Houghs, are all

produced together under the (kin, and, on handling the part,

a ftrahge feel is communicate ', neither like that of a fluc-

tuation, or a crepitation. Mr. John Pearfon very whim-
sically, we will not fay unaptly, compares the fenfation with

that excited by a quagmire or morafs. Frequently, the prac-

titioner may obferve in fome opening, made either by ulccra*

tion or the lancet, a fmall black doughy point, and, on
taking hold of it with a pair of forceps, and drawing it out,

he finds, to his great furprife, that a whole mortified ten-

don, of conliderable length, follows his inurnment.

Eryfipelas is to be met with more frequently in fummcr
than winter, and more commonly in hofpitals than other
place?. Wounds of the head, oftener than any other kind
of accident, give rife to the diforder.

Eryfipelas has fometimc.; been obferved on the flan of
new-born infants. Several inltances of this kind are men-
tioned in the Medical Communications, as having occurred
in the Britifti Lying-in-Hofpital. In one of thefe ex-
amples, the child was born with its whole face fwelled and
inflamed, the left fide being affected with a true eryfipelas.

There was alfo an inflammation on the legs, feet, and left

hand. On each tibia, there appeared an oblong (lough, of a
dark brown colour, almoft livid ; the one on the left leg was
exceedingly large. The cure was attempted by employing
embrocations, emollient poultices, and fomentations, and
applying camphorated lpirit of wine. This child appears

to have fwallowed the decoction of bark with great eafe,

as it took four ounces of it every day from the very time of
birth. In three days the Dwelling of the face and other

parts had confiderably fubfided ; but, on the third day, a
vefication began to form on the left cheek, and another juft

above the eye-brow, on the fame fide. Thefe vefications

increafed in number and fizc, efpecially on the legs, where
they extended over the whole limb. Some confeftia car-

diaca was added to the decoction of bark, and pledgets,

dipped in oil of turpentine, were put on all the parts affected,

previoufly to the application of the poultice. The vefica-

tions began to break on the fixth day, and a fanies to iffue

from them
; yellow (loughs alfo now made their appearance

in different parts. The child feemed much debilitated, and,

tor the lalt three or four days, had taken eight ounces of
the decoction of bark, with one dram of the confeclio car-

diaca everr twenty-four haurs. The pledgets, applied to

the fores, were dipped in a digeftive ointment, with oil of
turpentine, and fome catapldfm e cymino. Under this

mode of treatment, the (loughs were foon detached, and the

child recovered, though not without the lofs of the little

finger, cwo joints of the ring finger, and one o'f the middle

one.

The diflemper, which we have juft been defcribing, for.

fome time proved extremely fatal, none of the infants reco-

vering who were attacked. However, bark is dated to-

have acted quite as a fpecific remedy for the difeafe, as foon

as it was tried, and almoft all the children are faid to have

got well who took this medicine. Mortification always

took place in fuch fubjects as died ; and the danger waa
regularly obferved to be the greateft in the inftances in

which the genitals were the parts firft attacked. The
difeafe was alfo noticed to affect the children of weakly

women, and of fuch as were addicted to drinking fpirits.

To return, however, to our account of the common
forms of eryfipelas, we have to apprife the reader, that the

term " St. Anthony's fire," which is fo frequently men-
tioned by all forts of perfons, is ftrictly applied by medical

writers and practitioners to that fpecies of the affection in

which veficles arife upon the furface of the lkin ; while other

inftances, not accompanied with vefications, are named_y;m-

ple eryfipelas.

The divifion of the fubject, however, cannot be properly

comprehended under thefe two varieties ; and the generality

of authors have found it r.eceffary to obferve other dil-

tindions.

Mr.



ERYSIPELAS.
Mr. Pearfon, in his Principles of Surgery, has noticed

the- foil (wing fpecies of tlie complaint

:

I. The acut$ erylipelas.

? The cedematofe eryfipelas.

a. The malignant, or gangn nous eryfipelas.

Each ofthefe fpecies may be an idiopathic, or fympto-
matic difeafe.

Mr. Pearfon remarks, that the acute eryfipelas is moll

commonly feen in thole of a (anguine and choleric tempera-

ment ; it is generally fudden in its attack, and ufually af-

the face. Febrile fymptoms are often prefent imme-
diately after the acceffion of the difeafe ; but they gra-

dually diminifh as the eryfipelas becomes more diftinctly

formed. Confiderable heat, and great uneaiinefs, take place

in the pait affected ; the fkin is alfo of a brighter fcarlet co-

lour than in the other fpecies. It puftules appear, they

are dittihdt ; but fometimes there are no vefications on the

tu face.

Suppuration very rarely occurs in this kind of eryfipelas,

and the violence of the difeale commonly fubfides in three

or four days ; the part then grows yellowim, and throws

off fuifuraceous fcales. The difeafe terminates about the

tenth day. A tendernefs of the hairy fcalp will oftes con-

tinue for a coniiderabie time after the difeafe has difap-

peared.

The acute eryfipelas, as we have already obferved, is

fometimes an idiopathic affection ; frequently it is fymp-
tomatic, or, in other words, the confequer.ee of a wound,
efpecially one of the head. Perfons who have once been

attacked with the acute eryfipelr.s, in a fpontaneous man-
ner, are particularly liable to fuffer again from future at-

tacks of the fame diiorder.

Mr. Pearfon ftates, that the cedematofe eryfipelas is not,

in general, fo iudden in its attack, nor fo fevere on its

acceffion, as the acute eryfipelas. The difeafe increafes

gradually, is more diffufed, and is attended with lefs burn-

ing pain. If febrile fymptoms fliould arife, they never run

high, nor are they of long duration ; moft commonly the

ftrength is depreffed, attended with a foft, frequent, per-

haps, irregular pulfe. In this fpecies of eryfipelas no

conftitutional relief is derived from the appearance of the

local affection : on the contrary, the danger increafes with

the progrefs of the external difeafe.

When the face is the feat of the cedematofe eryfipelas

the whole countenance has a bloated appearance. The red

colour of the fkin is mingled with yellow or brown, and

the complaint is attended with (hiverings, vomiting, and

more or lefs difturbance of the functions of the brain. Mr.

Pearfon further remarks, that the vefications are often

fmall and numerou;, and, that when they have been ex-

pofed for a few days to the air, the countenance becomes

covered with a dark-coloured cruft, very much refembling

the appearance which arifes in the confluent fmall-pox.

Though the face is very much fwclled, it is not firm to the

touch, and eafily yields to prefTure.

The cedematofe eryfipelas is deemed highly dangerous.

Patients often die, in a delirious or comatofe date, about

the feventh day, fometimes a little later.

It is common to fee many people afflicted with this fpe-

cies of eryfipelas about the fame time. Mr. Pearfon informs

m«, that, in hofpitalB, he has feen feveral perfons fuccef-

fively attacked with the complaint in the fame ward. Some
conjectures have been entertained of the diforder being con-

tagious.

All ages and conftitution6 may he affected with the cede-

matofe eryfipelas. However, fubicets weakened by age,

•r intemperance, are moft frequently attacked. Dropfical

patients, children, and new-born infants, are alfo feen

affected with the complaint.

According to Mr. Pearfon, the cedematofe eryfipelas,

when fymptomatic, is much lefs dangerous than when
idiopathic; but, fays this author, whenever the face is con-
fiderably affected, the difeafe is always to be regarded as a
fciious one, whatever be the remote caufe. On the limbs
it is fcldom dangerous, er very afflicting, unlefs treated in

an improper way. Mr. Pearfon mentions his having feen
the cedematofe eryfipelas make its firft appearance upon the
face, and, by a gradual ar.d regular progrefiion, proceed
downward to the extremities, fucceffively appearing upon
an inferior portion ot the body, as it difappeared from a
fuperior part. Each renewed acceffion of the complaint
was lefs and lefs fevere, as it receded to a greater diflance

from the part that was primarily affected.

The malignant, or gangrenous eryfipelas, makes its firft

appearance iomewhat like the cedematofe form of the dif-

order. Its progrefs, however, is much quicker. Phlyctense,
with a livid bafe, foon occur on the fkin, together with
gangrenous fymptoms. The difeafe, at a very early period,

becomes attended with a ftate of the conftitution, refem-
bling that which exifls in putrid fevers.

The gangrenous eryfipelas inoftly occurs on the face,

neck, bread, and moulders : the danger of the difeafe de-
pends very much on the ftate of the conftitution.

When an erysipelatous inflammation, particularly one of
the legs has been cured, a degree of cedema will frequently
continue about the lower part of the limb for fome time
afterwards.

Erysipelatous inflammation differs from phlegmon in the
following refpects. The fwelling is lefs prominent; and is

never diftinctly circumfcribed. The fkin often has the
appearance of being fcorched, or burnt. The rednefs is

quite circumfcribed, has a very determinate edge, is

frequently tinged with yellow, and, on being touched
with the end of the finger, a white fpot is produced for a

fllprt time in the place where the preffure was made. The
pain is not of the lancinating, throbbing kind, which attends

phlegmonous inflammation; but is fuchas caufes a fenfation

of a great heat and burning in the part, together with a
violent degree of itching. The pai t affected does not pre-
fent the feel of, what furgeons underftand by, tenfion ; but
only feems to the touch as if the fkin were a little thickened.

Except in the acute eryfipelas, there is no- hardnefs of the
pulfe, as in cafes of phlegmon, and inftcad of being attended,
as the latter affection, with rather an increafe of ftrength,

eryfipelas is almoft always accompanied with more or lefs

debility.

With refpeft to the caufes of eryfipelas our knowledge is

very imperfect, and every obfervation on this fubject muil
be received with doubt. We do not mean to ftate, that
the remote caufes are not very often fufficicntly obvious.
We frequently have occafion to remark, in the practice of
fiirgcry, that certain punctured wounds, and injuries of the
external parts of the head give rife to eryfipelas. Indeed,
we may ftate, as a general remark, tkat the fame clafs of
irritations, termed remote caufes, which in one conftitution

would occafion phlegmonous inflammation, in another
would excite eryfipelas. What is far more difficult of in-

veftigation, is the canfe why eryfipelas fliould take place
rather than common inflammation ; in other words, tl e exact
particularity, to which the origin of erysipelatous inflamma-
tion is to be afcribed, is involved in much more obfeurity.

Sometimes even the remote caufe cannot be difcovered,
the affection having the appearance of originatiug in a fpon-
taneous manner.
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It was one of the ancient doctrines, eflabliflicd by Galen,

and maintained down to the prefent time, that what is

undci flood by a bilous habit is particularly fubjeft to eryfi-

pelatous inflammation. Many parts of the writings of the

celebrated Putt, the experienced Richtcr, and other noted

modern writers, evince their belief in this opinion.

Weak and irritable constitutions appear to us to be mod
fubjeft to eryfipelas ; while (trong, plethoric perfons moll

frequently undergo common phlegmonous inflammation.

We think, that there is every reafon to believe, that, in

general, eryfipelas is intimately dependant on the (late of

the constitution, or on fome peculiarity of temperament.

This opinion is fomewhat confirmed by the fact, that while

perfon6, who lead drunken, intemperate lives, are particu-

larly often afflicted with eryfipelatous inflammation, in con-

fequence of local injuries, other people, who lead more

regular lives, generally have phlegmonous inflammation after

fimilar injuries.

It mutt be admitted, however, that eryfipelas occafionally

makei its appearance in conititutions with which we can

find no evident fault. Indeed, Hunter feems to have con-

fiderable reafon for his inference, that the affection may, in

fome instances, be altogether independent of constitutional

caufes, fince it is the common courle of the diieafe to be

actually getting well on one fide as faff, as it is fpreading on

another.

[Fwe can fometimes afCgn particular circumstances, which

operate as caufes conducive to eryfipelas, it is all that we can

hope to do. To trace the proximate caufe in every example

which prcfents itfelf, is far beyond our pretenfions; neither do

we believe that it is to be done by the powers of human re-

fearch. We might adopt the language of Cullen, and talk

of eryfipelas depending " on a matter generated within the

bodv, and thrown out, in confequence of fever, upon the

furface of the bodv." We might alfo join Mr. Pearfon in

representing eryfipelas as being fometimes the " critical

termination of another difeafe, fuch as obstructed menstrua-

tion, quartan ague, fupprelled fuppuration, fpalmodic and

convullive difeafes." However, we fliould (hew -just as

much devotion for truth, were we to offer any other wild,

«gue fuppoiitions, unfupported by rational evidence.

Lefs afpiring in our attempts, we ffiall only aim at

pointing out circumstances which feem to aft as caufes,

conducive to the diforder, in fome instances. If many

women of temperate lives, and young children, are occa-

iiinaily affected with eryfipelas, as they undoubtedly are,

the faft only proves, that there are other caufes befides

intemperance which may be concerned in giving rife to the

complaint. The fources of the difeafe mutt, we believe,

on fome occafions, be regarded as among the mysterious and

macccflible fecrets of nature. When drunkennefs and other

kinds of intemperance are affigned as caufes conducive to

eryfipelas, it is nut meant that they are exclufively fo.

There are, probably, hundreds of other caufes in exiflence,

though we may not be able to deteft them.

With regard to women of temperate regular lives, and to

children being occafionally affected with eryfipelatous inflam-

mation, the fact cannot be called in question. But, still,

no experienced man will contend that luch fubjects are

attacktd with eryfipelas, on meeting with local injuries,

half fo frequei tly as perfons with constitutions impaired by

any kind of intemperance, habits, or modes of life.

Richter and fome other writers, have defcribed eryfipe-

las as depending very much on a fuppreffed. ftate of the

perfpiration; but we are inclined to think that they have

afefibed the importance of a caufe to a mere effect of the

fever, with which eryfipelas is connected.

Treatment of the acute, or phlegmonous eryfipelas.— Thi»
fpecies of the difeafe being commonly attended with a full,"

and frequently a hard pulfe ; the blood drawn (hewing

upon its furface the buffy coat to be feen in all inflamma-

tory complaints ; and laltly, the fwelling of the eyelid 1

!,

frequently ending in fuppuiation ; there can be no doubt,

that the affection (hould be treated very much in the fame
manner as phlegmonous inflammation. Blood-lettings

cooling purgatives, and every part of the antiphlogistic

regimen, are advifed by Cullen, who affirms, that his ex-

perience had confirmed the fitnefs of this method of cure.

The evacuations of blood-letting and purging are to be
employed, more or lefs, according to the urgency of the

fymptoms, particularly the febrile ones, and thofc which
mark an affeftion of the brain.

Although Mr. Pearfon mentions general rod topical

bleeding as being indicated in the treatment of the acu'e

eryfipelas, yet he obferves, that cafes very rarely occur in

large towns where bleeding is at all admissible, and a repe-

tition of the operation can very feldom be proper.

Profeflor Richter ftrongly praifes the good effeft of eme-
tics on eryfipelas ; but fome other writers, probably in at

(train of ignorance, or prejudice, reprefent ftich medi-

cines as having fometimes occasioned fatal confequences.

Another indication is to promote a gentle degree of per*-

fpiratioa. For this purpofe, we may exhibit fmall dofesof

the antimonium tartarifatum, or the pulvis ipecacuanha

camp., aether vitriolicum ; faline draughts with volatile

alkali, See.

Opium and camphor are alfo proper remedies for allaying

irritation.

Whoever has been in the habit of confulting the writings

of feveral celebrated medical authors, will perceive that

they place great reliance in bark, as a medicine tending very

powerfully to check and cure eryfipelatous inflammations.

When we mention Mr. John Hunter among fuch authors,

our readers will be inclined, perhaps, to fufpeft that there

muff be fome foundation for the repute into which this me-
dicine has rifen for the complaints under consideration.

However, we mud confefs our own belief, that bark gained

credit for its good effefts on eryfipelas entirely in confe-

quence of the genera! enthufiafm which once depifted it as

a cure for almolt every difeafe of the human frame. The
fentiment is corroborated, if not confirmed, by the faft,

that ttie beft modern practitioners feem now to confider bark

no longer of eminent fervice in cafes of acute eryfipeias.

With refpeft to local applications, in thefe instances, fe-

veral kinds have been ufed by different practitioners. Coid
astringent lotions, oily fubftances, rubefacients, farinaceous,

or earthy powders, and emollient poultices,.Jiave all been
tried. As far as our experience extends, the Iotio aquse li-

thargyri acetati is as good an application as can be made to

a part affefted with the acute fpecies of eryfipelas. Hew-
ever, it becomes us to apprjfc the reader, that the majority of

medical writers bellow the greatest praife on the employ-
ment of dry mealy powders, fuch, as flour, (larch, &c. for

topical remedies, with which the inflamed part is to be co-

vered.

Mr. Pearfon, strangely enough, fpeaks in favour of rube-

facients, as if the fkin were rot already reddened enough
by the difeafe; but referves his highest recommendations lor

mild warm poultices. Let the furgcon, however, confider

the ill confequences and terrible mifchief which' always oc-

cur when fuppuration fupervenes,.and let him beware of the

injudicious plan of promoting the latter event.

Treatment of the adematofe eryfipelas.—In this cafe to-

pical bleeding may be praftifed ; but veuefeftion is hardly
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ever allowable. The bowels fliould be kept open with fa-

Tine purgatives of the mtldcft defcription, and a gentle per-

fpiration ought to be excited, by means of fmall dofes of

tartarifed antimony, the pulvis ipecacuanha comp., &c.

For the purpofe of appealing pain and irritation, the prac-

titioner may prefcribe camphor, opium, aether, 8 i .

When the patient's conllitution is in a debilitated con-

dition, tonics are indicated, together with the molt nourilh-

ing food. Bark, wine, porter, brandy, the confectio aro-

matica, may now be found of the utmoft-fervice.

Treatment of toe malignant or gangrenous erxfipelas.—

Little need be laid here on this fubject, as the mode of treat-

ment is the fame as that of mortification in general. See

Gangrene.
The grand objects are; to fupport the patient's ftrength ;

to cover the parts affected with emollient poultice. ; to

foment them two or three times a day with a decoction of

poppy-heads; to mske depending openings for the efcape

of the matter and (loughs ; and remove the dead parts, as

foon as it can be done without occafioning the leaft irrita-

tion and pain.

We have frequently feen the gangrenous rr.ifchief fo

extenlive in thele cafes, that amputation of the limb was
the only means of faving the patient from deftruction.

See Richtev's Anfangfgrunde der Wundarzneykunll.

Band i. Von der Role. Pearfon's Principles of Surgery.

Cullen's Firft Lines of the Practice of Phyfic. Coopers
Firlt Lines of the Practice of Surgery.

ERYSIPHE, in Agriculture, a term-applied by fome to

that vegetable difeafe generally known by the name of

anildew. See Mildew.
ERYSTHIA,. in Ancient Geography, a town of the

jfland of Cyprus. Steph. Byz.
ERYTHE1A, an ifland of Iberia, in the oce~n. Ac-

cording to Strabo, it was feparatcd from the continent by

a large ftrait of a itadium, or, according to Pliny, of ioa
paces. It was near Gades. Its name was derived from the

Phoenicians, who, having inhabited the banks of the Ery-
threao fea, came to fettle here. It was alio called Aprodi-

Jias, or the ifle of Venus, and the ifle of Juno. See Gades.
ERYTHE'MA, in Surgery, (from ,

r
v%; red.) The

celebrated Cullen diftinguiflled two claifes of fryfipelatous

inflammations. When the difeafe was an affection of the

(kin alone, and very little of the whole fyftem, or when the

affection of the fyftem was only fymptomatical of the exter-

nal inflammation, he called the difeale erythema ; but when
the external inflammation was an exanthema, and lympto-

matical of an affection of the whole fyftem, he named the

difeafe eryfipelas, which fee.

" An Erythema, Rofe, or St. Anthony's Fire, (fays

Dr. Cullen) is an inflammatory affection of the (kin, with

hardly any evident fwelling ; of a mixed, and not very

bright red colour, readily difappearing upon preffure, but

quickly returning again ; the rednefs of no regular circum-

fcription, but fprcading unequally, and continuing alrnoft

conftantly to fpread up )n rhe neighbouring part ; with a

pain like to that- from burning
;
producing blifters, fame-

times of a fmall, fometimes of a larger fize, and always

ruling in a desquamation of the fcarf-fkin, fometimes in

gangrene."

We need not enlarge on the fubject of erythema, in the

frnfe of an eryfipelas not originating from a constitutional

affection, as every ufeful information, concerning eryfipcla-

tous inflammations in general, is to be found in the article

Erysiiilas.
The chief object which we have in view in the prefent

jiart of this work is to defcribe a particular affection of the

ERY
fkiu, named, In confcqucnce of its being occafioncd by the
ufe ot mercury, the mercurial erythema, or eczema.

It was perhaps, for the firft time, dillinctly noticed and
defenbed by Mr. Benjamin Bell in his Treatife on the

Venereal Diieafe. " It is not an uncommon effect of
mercury (fays this author) to excite an eruption upon the

furface of tfie body. In fome, this appears as a miliary

ra(h, fomewhat rcfembling meafles ; while in others it is

confidcrably elevated, and feems to be produced bv a ferous

effufion between the cutis and fcarf-fkin. In fome the

eruption is partial, being confined to particular fpots ; while
in ethers it prevails generally over the whole body.

" This eruptiun, or efflorefcence, is not attended with
pain ; but the heat and itchinefs which accompany it are,

in fome inltances, fo diitrefsful, that it keeps the patient at

all times very uneafy, and deprives him entirely of reft.

" The remedies, (obferves Mr. B. Bell) which I have
found to anfwer the beft, are the internal ufe of opiates,

conjoined with the application of flour or ftarch-powder to

the parts affected. The (kin is kept fufficiently cool and
eafy by one or the other of thefe powders being from time

to time freely applied to the eruption ; and, by a proper
exhibition of opiates we fecure reft: during the night. In
fome initances, however, we arc obliged to avoid the ufe of
opiates ;. for although they may anfwer the purpofe of pro-

curing deep, they tend evidently to increafe the heat and
itchinefs of the eruption. We find, indeed, that, in fome
conftitutions, opium excites an uneafy itchy fenfation over
the whole body, even where an eruption has previoully

taken place: and it is, perhaps, with fuch patients only,

that it cannot be employed in the treatment of this eruption.
" The eruption to which I allude, (adds Mr. Bell, ap-

pears to arife entirely from the effect of mercury upon the

fyftem ; but it docs not feem to depend upon any particu...-

lar preparation of the remedy. It takes place indifcrimately

from all of them ; and not more readily from unction than
from thofe preparations that are nfed internally." See a

Treatile on Gonorrhsa Virulenta- and Lues Venerea; by
B. Bell, vol. ii. p. 228.

Since this gentleman puhliihed the foregoing work, the
mercurial erythema has excited conliderable attention, and
feveral writers, via. Drs. Moriarty, M'Mullin, and Spens,
and Meffrs. Alley and Pearfon, have endeavoured to render

our knowledge of the fubject more extenfive-

Dr. M'Mullin judirioully obferves. that eruptions of
various kinds are very common fymptoms of fyphilis, but
a very unufual effect of mercury. Hence, until the real na-

ture of the mercurial erythema was afcertained, whenever
the affection occurred in patients undergoing a mercurial
courle for fyphilitic complaints, it was naturally enough con-
fidered as an anomalous form of lues venerea. The mercury
was consequently pufhed to a greater extent, in proportion
to the violence of the fymptoms, aud from the caufe of
the difeafe being thus unconfeioufly applied for its removal,

it could not fail to be aggravated, aud hurried on to a fatal

termination. At length, the observation of this fact, and
of another truth, that a (imilar eruption did fometimes ap-
pear in patients who were tiling mercury for other coin-

plaints, and in whom no fufpicion of fyphilis could be en-

tertained, led to the important difeovery that the eruption
was entirely an effect of mercury, and not at all connected
with the original difeafe.

Dr. M'Mullin imputes the firft explanation of the natur*

of the mercurial erythema to Drs. Moriarty and Spenn,

and Mr. George Alley, all which writers publillied in the

courfe of the feme year, viz. 1804. However, the psfiage

which we hare quoted above, from Mr. B. Bell'* work on

the
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the venereal dife.iTc, clearly evinces that though the al

gentlemen have undoubtedly great merit in hai :al d

our information concerning the difeafe, yet the latter writer

had noticed the affection before them. Indeed, l)r. Spcns

has had the liberality to make this acknowledgment him-

felf.

According to Dr. M'Mullin, the different appearances

which this difeafe affumes, from its feverity and duration, may

be bed undci flood by describing it as confiding ut three dif-

tinft ilages. The full flag*, fays this gentleman, com-

mences with languor, lailitude, and cold fhiverings. Tl

fymptoms are fucceeded by increafed temperature of the

body, quick pulfe, naufea, hcad-ach, and third. The pa-

tient is troubled with a dry cough, and complains of diffi-

cult refpiration, anxiety, and fenie of ftri&ure about the

prxcordia. The tongue is ufually moid, and covered with

a white glutinous llime. It fometimes appears clean

and of a bright red colour in the centre-, while the margins

remain foul. The (kin feels unufually hot and itchy,
.

with a fenfc of prickling, not unlike the fenfation expe-

rienced from the application of nettles. The belly if

generally codive ; but a diarrheca is often produced by very

flight caufes.

To continue Dr. M'Mullin's defcription : on the firft,

or fecond day, an eruption mod commonly appears, the

colour of which is either dark or bright red. The papula;

are at fird diilincl and elevated, very much like thofe which

occur in rubeola. Sometimes, but not often, the eruption

appears like urticaria, and in fuch jndances the dileafe is

obferved to be very mild. The papulae very fpeedily run

together in fuch a manner as to form a fuffufed rednefs,

which difappearson preffure. In molt cafes, it liril begins

on the fcrotum, infide of the thighs, fore-arm, or where

mercurial friftions have been made, and the fkin of the

parts affefted becomes confiderably fwollen. Inftances

have alfo been feen in which an eruption of a purplifh co-

lour, and accompanied by papula;, has fuddenly diffufed it-

felf Over the whole body. (See Moriarty on Lepra Mercu-

rialis.) Dr. M'Mullin remarks, however, that the latter

form of the affedhon may be confidered as uncommon. In

every inftance which Dr. M'Mullin has feen the eruption

was at fird confined to a few places, and thence gradually

extended, until the different portions of the eruption had

united. The papulae were alfo rough to the feel. But, in

fuch cafes as refemble urticaria, many minute velicles, inter-

fperfed among the papulae, and containing a ferous fluid,

make their appearance from the very fird. Contrary to

what happens in mod difeafes, accompanied with cutaneo/s

affections, the febrile fymptoms are much aggravated, and

continue to increafe, after the eruption is complete. The
pulle in general beats from 120 to 130 in a minute, the

third continues urgent, and the patient, who is extremely

refllefs, feldom enjoys quiet deep. Dr. M'Mullin further

informs us, that when the eruption has continued in this

manner, for a certain period, the cuticle begins to peel off

in thin, vvhitifh, fcurfy exfoliations, not unlike thofe ob-

ferved in rubeola. This defquamation fird begins where

the eruption made its earlieft appearance, and in this order

fpreads to other parts. About this period the fauces be-

come fore, the tongue fwells, and the eyes appear iomewhat

inflamed.

The duration of this ftage is very various ; fometimes it

continues from ten to fourteen days, and in other cafes it

terminates in half that time. When the difeafe has ap-

peared in its mildeft form, the patient recovers immediately

after this defquamation, a new cuticle having formed under-

.neath. When the difeafe is fevere, however, he has only

experienced the fniallcfl part of his fui&ringi, and the {kin

now affumes a new appearance, which Dr. M'Mullin has

confidered as the fecond ftage.

This author represents the (kin as appearing at this pe-

riod as if itudded with innumerable minute vt licles, which
are filled with a pellucid fluid. Thefe velicles (he pbfeivesl

may he expected, il the patient, at the clofe of the full

Rage, fliould complain of increafed itching, and a fenfe of

a burning heat in the parts, from which the cuticular exfo-

liations have fallen. The v< ficlcs fometimes remain for a

day or two; but in general they are bind immediately after

their formation, by the patient rubbing the parts, in or-

der to relieve the troublefome itching which hie fuflers. A
ferous acrimonious fluid is difcharged. which poffefles fo

difagreeable an odour, that it induces naufea in the patient

himfclf, and thofe who approach hi? bed-fide. The lini_-ll

is laid to be fo peculiar, that it can be eaiily recogi

by any perfon who has once perceived it. Dr. M'Mullin
ftates, that this fluid is poured out moil copiouily from the

fcrotum, groin, infide of die thighs, or wherever the (kin

forms folds, and febaeeous glands are mod numerous. The
ferous difcharge from the velicles forms, with the cuticle,

incrudations, which Dr. M'Mullin regards as the criterion

of the third orlaft ftage.

The fame writer obferves, that the crufls are generally

very large, and when detached retain the figure of the

parts from which they have fallen. Their colour is in

general reddifh, bat it fometimes appears dark and dirty

Dr. M'Mullin conceives, that this period of the difi afe

might be termed, with much propriety, the ftage of

cru/Iation, in order to diftinguifli it more fully from the def-

quamation, which has been already noticed. When the

ftage oi decruftation appears, the fauces become more af-

fefted, the eyes intolerant of light, and the tarfi tender,

inflamed, and fometimes turned inward. The crufts formed

on the face, as in other parts of the body, before falling off,

break fo as to leave cracks and fiffures, which horridly de-

form the countenance ; and in confequence of the great

(welling of the face the eye-lids are alfo completely clofed.

The back and hairy fcalp are faid to be the parts mod hack-

ward in becoming affe&ed, and, according to Dr. M'Mul-
lin's account, they even fometimes efcape entirely in very

fevere cafes.

In this ftage of the mercurial erythema the patient is

under the neceffity of avoiding every kind of motion, on
account of the pain which it occafions, and which he com-
pares with fuch a fenfation as one may fancy would be pro-

duced by a cracking of the flefli. The crufts alio fall off in

fuch abundance, that the bed feems as if ftrewed with the

cones of hops.

While the eruption is only making its appearance in one

place, it may have attained its mod advanced form in another

part, fo that all the different ftages of the difeafe may be

prefent at one time, in the fame individual.

Typhus prevails throughout the whole courfe of the

complaint ; but, what is curious, the appetite continues in

mod; cafes unimpaired, and fometimes is even voracious.

Dr. M'Mullin alfo remarks, that when the catarrhal

fymptoms have continued during the progrefs of the com-
plaint, they are particularly aggravated in the advanced

ftage of the cafe. The anxiety and pain in the bread are

likewife ftated to be very fevere, attended with cough and
bloody expectoration, the patient invariably feeling languid

and dejecfed. The pulfe becomes frequent, feeble, and

irregular; the tongue black and parched ; and, at !t:

diarrhoea, delirium, convulfions, gangrene of the furiace of

the body, and death, enfue.

The
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The mild form of the difeafe only goes through the firft

ftage, and ends, as we have already described, in a (light

desquamation, after a few days. When the affection is fe-

vcrc, however, it is often protracted more than two months,

even flage of the eruption continuing proportionally

longer; and when, in tins manner, it has run its courfe, it

repeatedly breaks out on the new Surface, and palfes

through the fame ftages.

For the preceding hiftory of the fymptomsof the mercu-

rial erythema, wo feci ourfelves highly indebted to Dr.

M'Muilin. See Edinburgh Medical and Surgical Journal,

vol. if. p. 25, &c.

With the exception of one cafe, which Dr. Rutterhasin-

ferted in the eighteenth number of the journal juft now
mentioned, we have no inllance recorded, in which the pre-

fect diforder originated, without the patient being under

the influence of mercury. Whether Dr. Flutter's example

is to be coniidered as the fame identical difeafe as the one

which we have been defcribing, we fhall not undertake to

inveftigate. We (hall only oblerve, that fince it is very

poflible to miftake other complaints for the real mercurial

etythenia,. we do not confider one folitary faCt, refting on

(he judgment of an individual, who might differ in opinion

concerning the nature ofthedifeafe, with the next medical

prnCtitioner coufulted, a Sufficient ground for implicitly be-

lieving, that inch a difeafe as the mercurial erythema cau

be Droduced quite independently of the ufe of mercury.

In certain habits, every preparation of mercury, and

every form of employing this medicine, feem capable of

bringing on the difeafe. As the complaint was firit taken

notice of in patients who were afflicted with fyphilis, it

was fuppofed to be an anomalous form of the venereal dif-

eafe. But, at laft, the repeated appearance of the eruption

fn perfons exempt from all fufpicion of having any fyphi-

litic Symptoms, made furgeo'ns convinced, that what is now
commonly named the mercurial erythema had nothing ve-

nereal in its nature. However, fince few out of the great

number of patients, continually employing mercury, are af-

flicted with this erythema, medical writers have attempted a

further explanation of the difficult fubjeCt of caufes, by
ftatiag, that the mercurial erythema only takes place in fuch

patients as have a certain undefcribable peculiarity of confti-

tution. The contemplative reader will at once perceive, that

this is a vague and an unphilofophical mode of accounting

for the production of the difeafe, as the fame iorry kind of ex-

planation may be generally adopted in regard to every dif-

order, the immediate caufe of which is totally unknown.

Is it not a greater mark of prudence and good lenfe to con-

fefs our ignorance, under thefc circumflances, than to offer

ments, wifhing them to be coufidered as explanatory,

while they do not convey any information whatever on the

1?
It has b^en fuppofed by fome, among whom is Dr. Gre-

gory of Edinburgh, that the application of cold to the

body, while under the influence of mercury, is abfolutely ef-

.1 to the production of the diforder under consideration.

Notwithstanding there can be ho reafonable doubt that

the mercurial erythema is commonly excited by the ufe of

cury in fome form or another, yet it appears from what
Mr. Pearfon ha6 Stated, that the difeafe is not always exaf-

perati.d by a perfeverance in the employment of the medi-

cine. On loine particular occafions, when this gentleman

•d it to be of great moment to continue the mercurial

fru'.t ions, the eruption neither fpread. univerfally, nor was it

reafed. The patients, however, did not get rid

»l •'.
1 ifh till the mercury was discontinued.

We have already noticed the opinion of Dr. Gregory

and Some other practitioners, that cxpofure of the body to
cold, at a time when tin' fyftem is under the influence of
mercury, is abfolutely neceffary for the production of the
mercurial erythema. Mr. Pearfon feems to entertain a very
different Sentiment ; for, he obferves, that he is not aware
of any other caufe, than the action of mercury on a parti-

cular kind ot conftituti m being concerned. He acquaints
us, that he has fecn this cutaneous difeafe occur in private

praftice as well as the, Lock hofpital, where the ftriCiert at-

tention has been paid to the temperature of the apartment,
to regimen, and to perfonal cleanlinefs. He has had no
rcafon to bel'eve that any one feafon of the year is more
conducive to the difeafe than another ; and he itates that
free cxpofure to the air, either in winter or fummer, has not
the lea It perceptible effect in exciting the eruption.

Mr. Pearfon, as a general rule, recommends the employ-
ment of mercury to be immediately left off on the firft ap-
pearance of the eruption ; and though he feems to admit
.that the affeCtion may be relieved by remedies, yet he is

doubtful whether any plan of treatment has the power of
interrupting its regular courfe, or abridging its duration.

Mr. Pearfon would by no me?ns wilh to infinuate, however,
that the patient may not derive considerable benefit from
medical affiftance ; his fufferings (he owns) may be greatly
mitigated; many inconveniences may be remedied; his
Strength may be fupported ; and, in Short, (Says Mr. Pear-
Son,) he may be So conducted through the difeafe, that his

general ftate of health fhall not fuffer any material or per-
manent injury.

It is not enough to discontinue the employment of mer-
cury. In large hofpitals, and particularly Such as are ap-
propriated to venereal cafes, the patient (hould be immedi-
ately removed from thofe wards which may have their at-

mofphere vitiated by the breathing of perfons charged in
general with mercury.

In the early ftage of the mercurial ervthema, Mr. Pear-
fon recommends fmall doles, of antimonial powder, with fa-

hne draughts, or elfe the ammonia acetata. A gentle pur-
gative fhould be given every three or four days, and opium
is proper for appeafing the pain and irritation, and procur-
ing fleep. Sometimes, fays Mr. Pearfon, opium mixed
with camphor, or Hoffman's anodyne liquor, will have a
better effeCi than when adminillered alone. When the
difcharge is no longer ichorous, and the tumefaction is fub-
fiding, the fame furgeon preScribes the liberal exhibi-
tion of farfaparilla and bark. He has alfo thought, that
the general fenfe of uneafinefs has been leffened by the
vitriolic acid, which proves at the fame time grateful and
refrefhintr.o
The diet fhould be of a light and nourishing quality ; but

no fermenting liquors can be prudently allowed till the
defquamation of the cuticle is Somewhat advanced.

In order to diminifh the pain arifing from the irritation

of the fkin, the warm bath may be ufed as often as the
patient's ftrength will permit. His lii.cn and Iheets, which
are foon rendered hard and ft iff by the difcharge, fhould
be very frequently changed. Mr. Pearfon is alio in the
habit of covering every part, where excoriations occur,
with a Soft mild cerate, nu.de of litharge platter, yellow
wax, and olive oil. This application is to be thickly
fpread on rollers, by which means it may be conveniently
put wherever it is needed. The dreffing fhould be changed
twice a day.

Dr. M'Muilin has noticed, that, though in the early
ftage of the mercurial erythema, diaphorc.i:-s are indicated,

yet the bowels are fo irritable, that fuch medicines cau
lcarccly be employed, For tjac fume reaion, he recom-

mend!
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mends ti» to be* very cautious in giving mincval acidn, ripe

fruits, kc. This gentleman approves of the patient being

kfpt in rather a warm temperature, and in a place where

!, can derive the advantage ef a quick circulation of air.

The bowels being weak, Dr. M'MulUn advifes us only

to employ the mildetl purgatives, when medicines of this

clafs are required.

With regard to the topical treatment, the latter gentleman

fays, that folutions of fulphate of zinc, and acetite of lead,

fuip'iur ointment, and the decoclion of oak-bark, have all

been tried, but without any particular good, and he feems

to prefer fprinkling the parts with powdered lhrch. To
allay the cough and forenefs of the fauces, he advifes mu-

c'iiaginou! , containing a fmall proportion ofopium.

When tlic incruftations become general, the fever al-

ways aiTumes more of the typhoid type. 1 i 'his flagc

bark has been ufually prefcribed, with a view . I >rting

theftrength; but Dr. M'Mullin remark-, that this medicine

can never be given in fufficicnt quantity, owing to its

affecting the ftomach, or occafioning diarrhoea. In fome

inftanccs, he obferves, the cold infufior., conjoined with

aromatics, has been belt retained, and ?. Little opium may

be added to the dofes. Opium, which this gentleman

defcribes as improper in the full ftage, may now b taken

without any rifle of unpleafant confequences. He dates,

that wine is the bell remedy in this ftage of the dii

Porter and diluted fpirit arc alfo proper, and the third mult

fee afluaged with whey, light broths, and nourishing drinks

of every kind. Owing to there being now a large extent of

the fkiii in an excoriated (late, the patient cannot at this time

generally bear warm bathing, which often brings on a ftr.te

of fvneope, and all that can be done is to wafti the parts, in

the 'moll tender manner, with tepid water.

For the ophthalmia tarfi, the unguentum zinci vitriolati

is recommended, and the lir.imentum aqua; calcis is faid to

relieve moil effectually the pain which makes the patient

feel as if his flelh were cracking.

We fhall conclude this article with advifing the reader,

who wilhes to be perfectly acquainted with the fubjedt of

Tnercurial erythema, to confult B. Bell's Treatife on Gonor-

rhoea Virule'nta and Lues Veneres, vol. ii. p. 228. Pearfon

on theEffects of various Articles in theCure of Lues Venerea.

Edit. 2. p. l65. An Eftay on a Peculiar Eruptive Dili lie

arifing from the Exhibition of Mercury, by G. Alley,

Dnbhn, 1N04. A Defciiption of the Mercurial Lepra, by

Dr. Moriarty, Dublin, 1804. Hiftory of Three Cafes of

Erythema Mercuriale, by DivSpens, in Edinb. Med. and

Surgical Journal, vol. i. p, 7. Effay on Erythema Mercuriale,

by Dr. M'Mullin, in Edinb. Med. and Surgical Journal,

•vol. ii. p. 25. Cafe of Erythema not occalioned by Mer-

cury, by John Rutter, M, D. in Edinb. Med, and Surgical

Journal, vol. v. p. 143.

ERYTHRjE, in Ancient Geogrnphy, a town of Greece,

in Beotia. Pliny. It was iituated near mount Citheron,

according to Euripides. Some authors place it in the territo-

ry of Platara, to the eaft of this town.—Alfo, a town of

Greece, in ThefTaly, iituated upon the river Erypauis, ac.

cording to Strabo.—Alfo, a town of Greece, in GEtolia,

near Eupalium.—Alfo, a town in the ifle of Cyprus, called

Paphos.—Alfo, one of the twelve towns of Alia Minor, in

Jonia, according to Pliny Strabo fays, that it gave name

to the Erythrsean Sibyl. He fays alfo, that it had a port,

ealltd CvlTus, in which were four ifles called Hippi. This

town was built by Nilanis, the fon of Codrus. In the

town was a temple of Hercules, one of the mofl ftately edi-

fjc» i all Afia. Erythrae took part, on all occafions, with

the Romans, who rewarded its fidelity with ample privi.

HY
leges, nnd confirleratly enlarged iti territorr. It it tifw
a village, named Erf/tUrL—Alio, a town of Africa, in LU
bya.

ERYTIIRyEA, in Botany, ifi/9p*i«, red, a name give:i

by Renealm to the Chironia Centaurium, (Gentians C,n-

taurium of Linnaeus), on account of its red colour, unu.

fual in the Gentian tribe. This writer controverts the uni-

vcrfally received opinion of its being the pixfoi of

Diofcoridcs, becaufe the latter i 1 faid to prefer watery li-

tuatious. But neither this, nor indeed any other ofhis ar-

guments, is of much weight ; for the Chironia Centaurium

occurs in low and wet plac •?, and according to Dr.

liorp is very frequent throughout Greece. Chironia

:, which Diofcorides would hardly diitinguiflt from it

always grows in marfhy fpots, and is found on the coafts

Greece, as may alfo Chironia pulcbclla, though fcarcely

diflinguifhed b) any body from the common kind when Dr.

Sibthorp viiitcd that country, and therefore not noted by

bim.

ERYTHRAEAN Sea, in Anttenl Geography, is the an.

cient name of the Red Sea, Indeed, the ancients gave this

name tothe whole expanfeof water that extends from the coaft

of Ethiopia to the ifland of Taprobarra. This appellation

was probably derived from Edorn or Efau, whofe defend-

ants were called Idumseans, and inhabited the northern part

of Arabia, The Idumasans navigated upon the Red fca and

the Perfian gulf, and alfo upon the Indian fea, and the oriental

name Idunuean fignified- red. Whence the fca of the Idu-

•mieaus was called the Red fca, and the Erythriean fea.

Erythr/Ean Sibyl. See Siuv:..

ERYTHREAN, an appellation given to Hercules,

from a temple v. hich he had at Erythres, in Arcadia.

ERYTHRINA, in Botany, from i
r
;i

r
;

:
-, red, on account

of the fcarlet flowers, whence alfo it is called Coral-tree.

Linn. Gen. 366. Sehreb. 4S6. Willd. Sp. PI. v. 3. 912.

Mart. Mill. Diet. v. 2. JufT. 356.(Corallodendron ; Tournef.

t. 446.) Clafs and order, Diadclphia Decandria. Nat. Old.

Pcpilionac, t, Linn. Leguminojct, Ju'fl".

Gen. Ch. Cal. Perianth of one leaf, entire, tubular

;

its margin more or lefs two-lobed ; its bafe on the lower

fide furnilhed with a hor.ey-bearing pore. Cor. papiliona-

ceous, ge:. rally of five petals ; ftandard much the longefl,

lanceolate, afcending, its fides bent downwards ; wings mi-

mite, fomewhat ovate, fcarcely longer than the calyx, and

hardly reaching beyond the claw of the ftandard ; keel

ftraightilh, r.fually about the length of the wings, fome-

times longer, of two petals either feoarate or united, notched

at the end. Stam. Filaments ten, unequal, united below

into a tube, flit at the upper edge, a little incurved, half as

long as the ftandard, one of them occafionally feparate ; an-

thers ten, oblong. Pift. Germen fuperior, ftalked, awl-

(haped, tapering into an awl-lhaped ftyle, as long as the

ftamens ; ftigma terminal, limple. Pcric. Legume very

long, protuberant from the feeds, pointed, of one cell. :•

feveral, kidney-draped.

EfT. Ch. Calyx two-lobed, ftandard much longer than the

keel. Wings minute. Legume cylindrical, with many
convex feeds.

Obf. E. htrhacca has the tenth ftamen feparate ; which ii

alfo the cafe with E. Crijlagalli, whofe keel moreover has

its petals united into one, and is much longer than in the

generality of the fpecies.

The fpecies of this fplendid genus are, for the mofl part,

natives of very hot climates in the Eaft or Weft Indies, and

amount in Willdenow, who has paid particular attention to

them, and defcribed two new ones, to twelve.

E. htrhacca, Linn. Sp. PI. 992. Trow. Eliret. t. 58. found

ia
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in Carolina, will fupport our winters in a groen-houfl*, nor

. its (tern always die down to the root. Thejlowcrt

form long and very bandfome J i ;, being of a moil vivid

thou [h deep fcarlet, with purplifh ftalks and calyx. Siedt

fcarlet with a black eye.

E. Corallodendrum, Linn. Sp. PI. 992, brought from

the Weft Indies, requires a (love. It has an arborefcent

pricklyJlem, withJJowers much like the former.

E. milis, Jacq. Hort. Schoenbr. v. 2.47.1. 216, is an-

other limilar fpecies in its flowers, but dellitftc of prickles.

It was fent to the Imperial garden from the Caraccas.

E. Crilla-galli, Linn. Mant. 99, .Sin. Exot. Bot. v. 2.69.

t. 95, is perhaps ore of the molt ftately of the whole. This

isfaij to be a native ol Brafil, but was rai ed i.i the Liver-

pool garden from feeds brought from the Eall Indies, pro-

bably from the garden at Calcutta. It was in 1805 but a

(lender prickly fhrub about fix feet high, with ternatc

prickly-ribbed leaves. Ffowersin large terminal chillers, of

a rich unpolifhed deep fcarlet, their ftandards mucl; broader,

and keels much longer, than is ufual in this genus ; the wings

very fmall and three-lobed, of a greeniili white. Tenth
f.lamcnt i'eparate to the very bafe.

E. fpeciofa, Andr. Repof. t. 44.3, a plant we have never

feen, flowered in the garden of A. B. Lambert, efq., and

though fuppofed to be a native of .South America, is faid

to be perfectly hardy, and to ftrike very freely from cuttings.

Whether it be comprehended under any of Willdenow's

fpecies, we are not at all certain. The Jlem is prickly,

thick and ftrong. Leaf.tts very broad, with prickly ribs.

Flowers fcarlet, in very denfe fpikes. Wings half as long

as the Standard, which is narrow like the firft fpecies ; keel

not half fo long as the wings. If thefe circumftances are

conftant, the generic character will require correction.

ERYTHRINUS, in Ichthyology, a fpecies of Sparus
and alfo of Salmo, which fee reipeclively.

ERYTHROCEANETJS, in Ornithology, the red and
blue maccaw, with a wedge-like tail, and the fides of the

head naked and rough. See Psittacus.

ERYTHRODANUM, in the Materia Medica, a

name by which lome authors have called the rubia tinctorum,

or madder.

ERYTHROIDES, in Anatomy, from t
f
v$p».: , red, and

uio;,form, a name given by fome anatomifts to the. firft proper

covering of the tefticles. It is not now admitted that thefe

bodies are covered by any thing except the fibres of the

cremafter and cellular lubllance of the fcrotum, to which,

perhaps, the above-mentioned name may have been ap-

plied.

ERYTHRONIUM, in Botany, from tpufyo?, red, in al-

lnfion either to the colour of the flower, or to the more
unufual blood-like ftain in the leaves. Dog's-tooth Violet.

Linn. Gen. 165. Schreb. 22 -. Willd. Sp. PI. v. 2. 96.

Mart. Mill. Diet. v. 2. .luff. 48. ( Dens eanis ; Tournef.

t. 202.) Clafs and order, Hexamlria Monogynla. Nat.
Ord. Sarmcntaccte, Linn. L'd'ia, .Tuff.

Gen. Ch. Cal. none. Cor. Petals fix, regular, lanceo-

late, pointed, lying over one another alternately towards the

bafe, fpreading gradually, reflexed from about the middle
;

three of them external, three internal, Nectary two fears,

or little fcales, at the bnfe of each of the inner petals. Stam,
fix, uniform, awl-fhaped, fhort ; anthers oblong,

erect, as long as the filaments. Pi/l. Germen fuperior,

roundifii or oblong, with three angles; flyle fnnplc, fliorter

than the corolla, taper at the bafe, and a little bent at that

part, othcrwife Straight ; lligmas three, fpreading, fomewhat
cylindrical, furrowed, or notched. Fine. Capfule nearly

Vol. XIII.
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globular, contracted at the bafe, of three cells and lh.ee
valves. numerous, ovate, poii ;

;

Ell. Ch. Corolla bell-fliaped, of fix reflexed petals.

tary two fears at the bafe of the tin -e inner ones. C
fule globofe, contracted at the bottom.' Seeds ovate.

1. E Dens eanis. Linn. S;:. 437. Jacq. Auftr. v. e.

31. append, t. 9. Cut t. Mag' t 5-. Leaves
flat point. Style cylindrical. Germen globofe, >bl

Native of mountainous placae in Italy, Switzerland, Carnio ,

Styria, Carinthia and Tartary, flowering in the fpri

In our gardens it i; a hardy perennial, diftinguifhed
its elliptical radical leaves, very various in breadth, -

'

ftained with purple, and its folitary drooping crinifon or
wliitilli/'/.-ivv, with pendulous dark purple anthers. lu

remains of the herbage are to be feen after the end of j

Lobel and feveral botanifta of his time prefumed this to bs
the real saroptov of Diofcorides,' nor does it ill accord with
the defcription, though Dr. Sibthorp feems not to have met
with the plant in Greece. It cannot, however, be made to
agree with the sarvpm EfuSmnon of the fame author, though
the latter appellation feems to have given rife to its

prefent generic name. The old authors made two fpe
on account of the various dimensions of tiie leav«s, which
Linn<eus reduced to one, but he very improperly made a,

third variety of the following fpecies.

2. JL.jlavum. (E. americanum ; Curt. Mag. t. 1 1 13. E.
Dens cai is y ; Linn. Sp. PL 437.) Leaves involute at the
point. Style club-fhaped. Native of the colder parts of
North America. It flowered in April 1S08, in the gar-
dens of Mr. Loddiges at Hackney, and Mr. Salisbury at
Brompton, and was firft well determined by Mr. Gawler in
Curtis's Mag. The leaves refemble the former, except in
having a hooded termination, from the involute edges of
the point. Flower deep yellow fpotted with red. Anthers
and pollen yellow. Style very thick in the upper half,
Germen obovate.

3. E. revolution. Leaves flat-pointed > Style cylindrical.
Germen elliptic-oblong, acute.-^Gathered by Mr. A.
Menzies on the weft coaft of North America. The leaves
are broadly elliptical, and in our fpecimens appear pale,
and fcarcely fpotted. Petals purplifh, very much rolled
back, as in the Martagon Lily. Stamens with unufually
long taper.pointed filaments, and pale or yellowifli, not
dark purple, anthers. Germen elliptic-lanceolate, pointed.
Style contracted at the bafe, but otherwife pretty exaftly
cylindrical, with much longer ftigmas than either of the
foregoing. —The whole plant alfo is larger, and appears to
us unqueftionably diftinct. The difeovc ry of this fpecies in
America renders the original name of the laft fo exception-
able, that we hope we may be pardoned for changing it be-
fore it is adopted in any regular fynoptical work, other-
wife it would be too late. S
ERYTHUOPHTHALMUS, in Ichthyology. SceCr-

PRINUS.

ERYTKRORHIZA, in Botany, ,fv$(*tfa, a red root;
Michaux Fl. Boreali-Amfer. v. 2. 36. t. 36, is Galax
aphylla, which fee.

ERYTHROXYLUM, ,pvSfm %v \m , red wood. Brown.
Jam. 278. Linn. Gen. 228. Schreb. 307. Willd Sp
PI. v. 2. 746. Mart. Mill. Did. v. 2. Juff. 253. Clafs and
order, Decandria Trigynia. Nat. Ord. Trthilatu, Linn
Malpighia, Juff.

Gen Ch. Cal. Perianth of one leaf, turbinate, very fmall,
withering,™ live ovate acute tegmenta. Cor. Petals live, ovate,
concave, fpreading. Nectary an upright, coloured, notched
fcale, attached to the bafe of each petal. Stam. Filaments
10, the length of the corolla, connected at the bafe by an
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abrupt membrane; anthers heart-fhaped. Pijl. Germen ovate,

fuperior ; ftyles three, thread-fhaped, diitant, the length of

tin- II aniens ; Higmas tbickilh and obtufe. Perie. Drapa

ovate, of one cell. Seed. Nut oblong, with four obtufe

angles.

. Ch. Calyx turbinate. Petals five, eaeh with a

notched nectariferous fcale at its bafe. Stamen's connected

at their bafe. Drupa of one cell.

This genus, founded by Browne, confifts of two fpecies

only in iiis work. i. ]'.. areolatum, Linn. Sp. PI. 612.

Brown. Jam. t. 38. f. 2. and t. 14. f. 3. (E. carthagisenfe;

Jacq. Amcr. 134. t. 87. f. I.) This is called, in Jamaica,

Red Wood, or Iron Wood, and is faid to be excellent for

the f./.e of the tree, which is not above five or fix inches in

diameter. The i obovate, two inches long, marked

with two lines at the back, which circumfcribe the part

that was expofed before each leaf expanded. Flrwtrs

ftarry, v. hi: , fragra ^t, on fimple, cluttered, lateral (talks.

2. The fecond fpecies of Browne has been neglected by

following authors, probably as a variety of the firft. He
defcribes it as different in its manner of growth, with fmaller

rounder leaves

.

Cavahilles and Lamarck have much increafed the number

of fpecies, fo that they now amount in Willdenow's work to

12, all except the above unknown to Linnseus. They are

natives either of South America, Madagascar, or the iflands

of Mauritius and Bourbon, and were chiefly gathered by

Commerfon. The French call many of them Bois d'huile.

The wood is, in fome inftances, faid to have a very ftrong

and difagreeable fmell while burning.

ERYX, in Ancient Geography. See Ep.it.

Eryx, in Zoology, a fpecies of Amgbis, bein^ the An-

nuls darfo trilineato of Boddaert, above cinereous, with

three black lines, and light blueifh beneath. It is found in

England, and in America.

ERZ, oi-Erzi, in the Botanical Writings of the Ancients,

a word ufed originally by the Hebrews, and by them made

the name of the cedar.

ERZEN, in Geography, a town of Germany, in the

circle of Lower Saiony, and principality of Calenberg,

featcd on the Humme ; 7 miles S.W. of Hameln.

ERZERUM, orARZERUM, acityof A fiatic Turkey,

and capital of a pachalic to which it gives name, and is a part

of Armenia, fitnated near the head of the Euphrates, at the

foot of a chain of mountains which are ufually covered with

fnow till the latter end of fpring. The town is furrounded

with a double wall, and defended with fome fquare tower? ;

the houfes are mean, and none of them large. The fuburbs

are inhabited by ChriftianB. Of the inhabitants, they count

18,000 Turks, of whom two-thirds are Janizaries ; 6000

Armenians, who have an archbifttop, and two churches ;

and 4C.0 Greeks, who have a bifhop, and one mean church.

The"" Greeks are moftly employed in the manufacture of

copper, brought from fome mines three days journey from

the city ; this
5

, and the manufacture of the fkin of a ipecies

of martin, are the only articles of their commerce. Erzerum

is the ftaple of the merchandize of India, efpecially when

the Arabians infeft the environs of Aleppo and Bagdad.

This merchandize confifts of filk from Perfia, cotton, paint-

ed linens, fpices, rhubarb from Bucharia, madder from

Perfia, zedoary, &c. This town was one of the lalt which

was taken from the Greek emperors by the Arabians ;

250 miles N.N.E. of Aleppo, and 510 E. of Conftantinople.

ERZGEBIRG. See Ertzg ebirge.

ESAPHE, from taaQxv, Jfeel 'with thefingers, a word

ufed by Hippocrates, to exprefi the touching of the mouth

of the uterus, in order to difcover its ftate of difeafe.

E s C

E6AU, in Biography, the fon of Ifaac and Rebecca,
and the twin-brother Of Jacob, v. horn he fucceeded at hit

birth, was born in the yeai 1836 B.C. At his birth he
\va3 coTered with hair, indicating great bodily ftrength,

by which he was fitted for the kind of life to which he af-

terwards devoted himfelf. As lie was fond of hunting, he
fupplied his father with a variety of delicious food, and be-
came his favourite. Jacob, however, was the favourite of
his mother, and by means of a circumftance mentioned in

his hillory, fujj] Efau of his birth-right, which he
confented io barter for a mefs of red pottage, that had been
prepared for their father, during his abfence. Hence he
and his portent/ derived the : . fignify-

ing red. At t\e age of 40 years Efau diftreffed his parent a

by marrying two wives out of idolatrous Canaanitim fa-

milies, with which the potterity of Abraham were prohibit-

ed from forming any connection. In procefs of time, he
regained his father's favour, and as death approached

,

Ila:ic determined to confer his laft prophetic benediction on
Efau, as his Brft-born fon and heir. The artifice of his

mother, however, counteracted his purpofc ; and {he con-
trived to impofe upon Ifaac, and toobtain the father's pai

tal blefli.ig for her fon Jacob. Efju was indignant on ac-

count of the treatment of his brother; and determined to

kill him as foon as their father fhould die.

Rebecca again interpofed, and fent Jacob away to her
brother Laban, with whom he might be fecure from I

threatened vengeance of his brother. During the period of
feparatiou, which lafted feveral years, Efau married a ivife of
the family of Ilhmael, and removing to mount Seir, ac-

quired great power and wealth. When Jacob returned,

after long abfence, to his father's country, with a numerous
family, and large flocks and herds, he dreaded his brother's

difpleafure ; and though they had an amicable and affec-

tionate interview, he entertained fufpicion of remaining re*

fentment, and inftead of complying with the wifhes of his

brother, who was defirous that he would fettle in his neigh-

bourhood, he dwelt in Shechem. After their father's death
they lived in peace and amity ; but as their pofTeflloriS en-

larged, and there was not fufficient room for them in the

land ii which they were ftrangers, Efau returned to mount
, where his pofterity multiplied under the denomination

of Edomites. (See Edom.) The time of his death is not
mentioned, but bifhop Cumberland thinks it probable that

he died about the fane time with his brother Jacob, at the

age of about 147 years. Genefis, ch. xxv—xxxvi.

Esau, in Geography, a mountain of Arabia, in the

country of Yemen, 4 miles N. of Udden.
ESAULOVO, a town of Ruffian Siberia, in the go-

vernment of Kolivan ; 36 miles E.S.E. of Krafanoiarik.

ESBONITjE, in Ancient Geography, a people of Arabia
Petrsa, who took their name from the capital, which was
fcated in the mountains over-againft Jericho.

ESBUS. See Heshbon.
ESCACENA, in Geography, a town of Spain, in the

country of Seville ; 20 miles W. of Seville.

ESCAILLON, a river of France, which runs into

the Scheldt, about two miles above Valenciennes.

ESCALA, La, a town of Spain, in the province of Ca-
talonia, on the coaft of the Mediterranean ; 22 miles E. of
Gerona.

ESCALADE, or Scalade, in the Military Art, a
furious attack of a wall or a rampart ; carried on with lad-

ders, to pafs the ditch, or mount the rampart ; without
proceeding in form, breaking ground, or carrying on regu-

lar works to fecure the men.

When the troops are prepared to pafs the ditch, either
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with the afliftance of boards, hurdles, and fafcincs, when it

is muddy, or with fatal! boats of tin, or bafkets covered

with (kins, or oil-cloth when it is deep, and filled with water,

a party mull be placed on the counterfcarp, oppoiitc to the

landing-place, leady to fire at the garrifon if they are alarm-

ed, and oppofe the mounting on the rampart. If the ditch

is dry, the ladders are fixed in fame place farthefl. diflant

from the centry ; and as foon as they get upon the ram-

part, they put their felves in order to receive the enemy ; if

the centry fhould he furprifed, and ulently overcome, the

detachment hallensto break open the gate, and to let in the

nil of the party. If the ditch is wet, the rampart high,

and provided with a revgtemtnt, it will be difficult to fur-

prife the town in this way ; but if there is no rcvetement,

the troops may hi'ie themfelves along the outfide of the

rampart till all arc over. Since the invention and ufe of

gun-powder, and the walls of cities have been flanked, they

arc feldom taken by efcalade.

ESCALANA, in Geography, a town of Spain, in Old
Callile ; 14 miles N.N. E. of Segcvia.

ESCALANTE, a town of Spain, in the province of

Bifcay ; 15 miles E. of Santander.

ESCALAON, a town of Portugal, in the province of

IV ira ; 16 miles N. of Almeida.

ESCALLION, is Botany. See S call ion.

ESCALLONIA, fo called by the younger Lin-

nscus, at the recommendation of Mutis, in honour of a

learned Spaniard named Elcailon, the pupil ot Mutis in

botany, mathematics and philofophy, and his infeparable

companion during his abode in New Spain. This gentle-

man difcovered the fhrub in queftion, as well as a vail num-

ber of new or rare plants betides, in his various journeys

through New Granada, mod of which were, by Mutis or

himfelf, communicated to Linnaeus or his fon. A very

fine plant was originally chofen by Mutis for the above pur-

pofe, of which a fpecimen and drawing were fent to Lin-

naeus ; but it proved, on a careful examination, to be a Lo-

ranthus, and remains undefcribed in the Linnxan herbarium.

—Linn. Suppl. 2 1. Schreb. 152. Willd. Sp. PI. v. 1. 1 149.

Mart. Mill. Diet. v. 2. .lulf. 321. Clafs and order, Pitilan-

dria Mopogynia. Nat. Ord. Onagra, JuiT.

Gen. Ch. Cal. Perianth of one leaf, inferior, hemifphe-

rical, with five large, fpreading, ovate, acute, permanent

teeth. C< r. Petals five, equal, inferted into the calyx,

tongue-fhaped or obovate, obtufe, a little diltant from etch

other, longer than the calyx-teeth. Stam. Filaments five,

equal, ereft, awl-fhaped, inferted into the calyx between the

petals, oppofite to its teeth and about the fame length ; an-

thers incumbent. Pijl. Germeu half inverted with the calyx,

globular ; flyle cylindrical, ftraight, the length of the Ha-

rdens ; (ligma capitate, umbilicate. Peru. Berry roundifh,

of two cells, ciowned with the calyx-teeth. Seeds very nu-

merous, minute.

EfT. C!i. Berry of two cells, with many feeds. Calyx

encompalfing the fruit. Stigma capitate. Petals five, in-

ferted into the calyx.

I. E. tnyrtilloides. Linn. Suppl. 156. Sm. PI. Ic. t. 30.

— Leaves lir.fly fcrrated, minutely pointed, veiny beneath.

Flowers folitary.—Gathered in New Granada by Efcallon.

—Stem fhrubby, branched, (lightly angular, with a fmooth

deciduous bark. Young brunches numerous, alternate,

fhort, limplc, leafy, each terminated by a folitary, ilalked,

terminal flower. Leaves alternate, fpreading, about three-

quarters of an inch long, ob'/vatc, obtufe with a minute

int, minutely ferrated, efpecially towards the end, fmooth,

mis ; with no perceptible veins on the upper fide ;

pal raid veiny beneath; the bale tapering down into a

ESC
fiiort, often [ringed, foo/Jla/h, each of whofe edges unite.", at

their hide with a glandular toothed angle or rib in the

branch. Stipulas none. Flower-flails angular and glandu-

lar. Petals about thrice as long as the calyx-teeth, app •

rently white, erett, their extremities reflexed. i :k?
the fi/.e of a large pea, or bigger, crowned with the calyx

and bale of the ftyle.

2. IL.ferrata. Sm. PI. Ic. t. 31.— Leaves ferrated, fome-
what abrupt, fmooth and without veins at the back.

Flowers folitary.—Gathered about the (trails of M 1 ; II I ,

by Commerfon ; in Staten land, (not Terra del Fuego,.) by
Mr. Archibald Menzies,—A humbl branched [moathjbrui,
with fomething of the afpect of a Va ciniurh. Branches al-

ternate, fomewhat zig-zag, angular, with a pale fmooth
bark ; thofe of the prefent feafon green, leafy, (Iraighter,

each bearing a folitary, terminal, I talked flower. Leaves
deciduous, alternate, obovate, obtufe, often abrupt or re-

tufe, with a minute central point or tooth, equally ferrated

or fomewhat crenate, very imooth ; (lightly veiny above ;

pale and deftitute of lateral veins beneath, though furuifhed

like the former with a itrang central rib. Footflalbs fmooth
and entire, as are the angles of the branches. Stipulas none.

Flaiverflali fmooth. Petals while, fpreading, not recur-

ved. Top of the germeu violet. Ail the parts of fructifi-

cation, except the petals, are but one-third the fize of the

former. The little berries, crowned with the permanent
ftyle, appear to remain through the winter, and their upper
part, above the calyx-teeth, eafily feparates like a lid as

they ripen, expofing the pulp full of fmall feeds, with its

tranfverie partition.

$. TL. glandulofa. Leaves double ferrated, acute, glandu-
lar at the back like the branches. Flowers fomewhat co-
rymbofe. — Gathered in Chili by Mr. A. Menzies.

—

Branches wand-like, rouudifh, leafy, when young clothed

with abundance ot prominent glandular tubercles. Leaves
alternate, when full grown near an inch and half long, obo-
vate, pointed, flrongly and doubly ferrated ; fmooth or
flightly downy above ; veiny, and rough with innumerable
prominent refinous glands, beneath; tapering at the bale
into a (hortifh glandular /M/y?,?/,£. Each leaf is accompanied
by an axillary tuft of finallcr ones, the rudiments of future
branches. Stipulas none. Floiver-flahs feveral about the
tops ot the branches, axillary and terminal, fimple or fubdi-

vided, each about an inch long, angular, glandular like the
branches, as is alfo the bafe of the calyx. Bracleas
few, at the bafe or fubdivifion of each ftalk, linear, glandu-
lar. Calyx about the fize of the laft. Petals more like the
former, and fomewhat longer, with rounded, refluxed ex-
tremities. Style furrowed, furrounded at its bafe with an
annular lobed gland or neftary, of which we can find no
traces in the other fpecies. Cermen of two cells. Thefruit
we have not feen. ,S.

ESCALONA, in Geography, a fmall, tolerably built,

walled toVn of Spain, in the province of New Callile, with
feveral fuburbs, teated on an eminesce defended by a caille, in

a fruitful fpot watered by the Alberche, 20 miles N.W, of
Toledo, and 32 S.W. of Madrid. It has four churches, and
two convents.

ESCALOP FoJJil Shells, in Concholugy, arc defcribed by
Da Cofla (Conchol. p. 247.) as found in the lime-Hone
quarries at Thame in Oxfordshire j Mr. Walcot, in his
" Petrifactions found near Bath," has alio defcribed a linear
kind of (hell, as found in the clay on the fide of the road
between CI ivcrton-Down and village, and in the free ifa

the quarries near King's Down ; and another kind found
in a flaly loam at the limcftonc quarry near the Ciefcent in

Bath.

iQa ESCAMBIA,
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ESCAMBIA, one of the mod confiderable rivers that

fall into the bay of Penfacola, in Weft Florida, difcharges
itfelf neur the head of the north branch, about 12 01-15

nil s from Penfacola, through f-.veral marfhes and channels
ve a number of iflands between them, that are

overflowed when the water is high. The courfe of this

rii r from an unknown fource is very winding. The lands on
each fide are, in general, rich, low. ur fwampy, or well adapt-
ed for the culture of rice or corn. The numerous rivulets that

fa'! into this river from the high country about it may be
led over every part of the tice lands, at any feafon of the

year. The iflands at the mouth of the river, of which
fome are confiderable in extent, are not inferior for rice to

any in America.

\MB!0, from theSpanifh cambier, to change, was
anciently a licence granted any one for making a remit-

tance, or giving a bill of exchange to another, beyond fea.

For, by ftat. 5 Rich. II. no perfon might exchange, or
return money beyond fea, without the king's licence

ESCAMUS, in Ancient Geography, a river of Mccfn,
which has its iource in mount Hsemus.
ESCAPE, Fire. See Fire-Escape.
Escape, in Law, an evafior. OHt of fome lawful re-

ftraint, either by violence or Health.

Eicapesare either -voluntary, or negligent.

Voluntary, are fuch as are, by theexprefs confent of the
keeper to whofe cuftody, in civil a&ions, the debtor
has been committed ; after which, he can never retake his

prifoner again, (3 Rep. 52. 1 Sid. 330.) though the plaintiff

may retake him at any time, (ftat. 8 or 9 W. III. c. 27.);
but the fheriff muft anfwer for the debt.

Negligent efcapes are where the prifoner efcapes without
his keeper's knowledge or confent ; and then upon frefh

purfuit the defendant may be retaken, and the fheriff

fhall be excufed, if he has him again before any aftion

brought againft himfelf for the efcape. (F. N. B. 130.)
A refcue of a prifoner in execution, (which fee,) either go-
ing to gaol or in gaol, or a breach of prifon will not excufe
the fheriff from being guilty of tnid anfwerir.g for the efcape ;

for he ought to have fufficient force to keep him, fince he
may command the power of the county (Cro. Jac. 419.)
An efcape of a perfon arrefted upon criminal procefs, by

eluding the vigilance of his keepers before he is put in hold,

is an offence againft public juftice ; and the party himfelf is

punifhable by fine or imprifonment.(2 Hawk. P. C. c. 122.)
But the officer permitting fuch efcape, either bv negligence

or connivance, is much more culpable than the prifoner.

Officers, therefore, who, after arreft, negligently permit a

felon to efcape, are punifhable by fine ( 1 Hal. P. C. 60s. I ;

but voluntary efcapes, by confent and connivance of the offi-

cer, are a much more feriens offence ; for it is generally

agreed that luch efcapes amount to the fame kind
of offence, and are punifhable in the fame degree, as the

offence of which the prifoner is guilty, and for which
lie is in cuftody, whether treafon, felony, or trefpafs ; and
this, whether he was actually committed to gaol, or only

under a bare aire!!. ;i Hal. P. C. 590. 2 Hawk. P. C.

134) But the officer cannot be thus punifhed, till the ori-

ginal delinquent hath a&uallv received judgment or been at-

tainted, upon verdift, confeflion, or outlawry, of the crime

for which he was fo committed or arrefted ; other-

wife it might happen, that the officer might be punifhed

for treafon or felony, and the perfon arrefted, and efcaping,

might turn out to be an innocent man. But before the con-

viction of the principal party, the officer thus neglefling his

duty may be fined and imprifoncd for a mifdemeanor. ( 1 Hal.

P. 0.588,9. 2 Hawk. P. C. 134, 5.). Sec Rescue.

ESC
Escape warrant. If any perfon committed or char",

ed in cuftody in the king's bench, or Fleet prifon,

in execution, or on mefne procefs, &C, go at large ; on
oath thereof before a judge of the court where the aftion
was brought, an efcape warrant fhall be granted, dirtdti d
to all (heriffs, &c. throughout England, to retake the pri-

foner, and commit him to gaol when taken, there to remain
until the debt is fatisfied ; and a pcrlon may be taken on
a Sunday upon an efcape warrant. Stat. 1 A -,

cap. 6.

ESCAPEMENT, in Horology, is a:i ingenious mecha-
nical contrivance for tranfmitting, in a modified way, and at

idiftant intervals of tune, the maintaining power of a
clock or watch to the regulator, whether balance or pc
lum, in order to reftore that lofs. of motion in every vibra-

tion or ofcillation, which neceflarily arifes from the friftion

of the acting parts, and the refiftance of the air in evi ry ma-
chine. It has been faid, under the article Clock, that the
maintaining power, whether confifting of a weight or fpring,

when fuffered to expend itfelf unreftraincd, would make the

wheel- work run on with an incrcafing velocitv, until the ob-
flacles to motion, fuch as the friction in the teeth and at

the pivots, the refiftance of the air, &c. fixed the maximum
of velocity with which it could expend itfelf; at which pe-
riod the friftipn and refiftance would jointly operate as a re-

gulator, whilft they and the maintaining power remained
unaltered, and the machine fo circumftanced would greatly

refemble a common kitchen-jack ; and if an index were in.

ferted on the arbor of the firft or flowly moving wheel, it

\\»uld indicate fuch portions of time as the ratio between
the maintaining p»wer and the regulating friclion and refift-

ance of the air taken together would produce ; but it is ob-
vious, that every alteration produced in the friction by wear,

foulnefs, &c. or in the denfity of the air by the ftate of the
atmofphere, would affeft the indication fo much, as to ren-

der it extremely irregular ; hence the balance and the pen-
dulum were fucceffively invented and applied to regulate the
indication of time by their ifochronous vibrations ; but then

as both thefe regulators have alternate motions backwards
and forwards, they could neither of them be applied immc~
diately to check a wheel that moves continually in one direc-

tion, without the intervention of fome contrivance, connec-
ted both with the wheel and regulator, which fhould con-
vert a diredt. circular motion into a motion changing its direc-

tion by perpetual alternations. To devife and execute a
piece of mechanifm that fhould perform fuch an office ftea-

dily and accurately, required much fcience as well as mecha-
nical fkill, and the invention once executed was denominated
an efcapement, or bv contraction among the workmen 'fcape-

merit, becaufe it fuffers a tooth of the wheel, with which it

afts, to efcape, or pafs on, at fuch intervals of time as are

meafured by the regulator, which wheel is therefore alio

called the efcapement -wheel.

From this fhort account of the origin and office of an
efcapement, the reader will perceive, that the accuracy of
its conftruction conftitutes one of the mod effential conf:

ations in an horometrical machine, it being an indifpen fable

condition, that the fucceflive impulfcs taken from the main-
taining power through the medium of the wheel-work, and
given to the regulator, fhould be fo modified, as to dillurb

as little as poffible the natural ifochronilm of the regulator,

or, if it do diftuib it, that it fhould fomehow compen-
fate that difturbance. Hence it becomes necefiary, that

the workman, or mechanician, ihould be fully acquainted

with the theory of the natural ifochronifm of his propo'Vd

regulator, when he undertakes to defign and execute his

efcapement ; he muft not only know how much of the

7 maintain.
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maintaining power will be fafficient to balance tbc lofs fuf- ceding one, until after fome hours Tiavc been fpeat in alter,

tained in tl natural length of a vibration, by reafon of nate vibrations continually fhortening, the pendulum S
;

;

fiction ami the refiftance of a ftandard medium, but he

mull confider and indeed afcertain, by theory or experiment,

or both, at what part of the arc of vibration t he power
mull be applied ; likewife bow long the impulGon flinll

continue to aft, and whether that aftion ought to be uni-

form, increafing, or decrealing in its intenfity. Thefe and

fimilar confi lerations .have produced, as might be expefted,

a great vari ty of conftruftions of an efcapement, boih with tion of io
n
was not reduced to 15' till 29'' 46" hadelapfed:

its original point of reft ; the time expended in doing this
is longer in proportion to the diminution of friftion, the
air ami other circumftanc .•:, remaining unchanged. Ferdi-
nand Berthoud, the famous French clock-maker, madefom'e
experiments to afcertain tin's fadl, and conftrudted the
knife-edge fufpenfion of a fecond's pendulum, with a heavy
lenticular ball, fo free from friftion, that an arc of vibra.

but notwithftanding every attempt to reduce the friftion,
the pendulum came to rell at laft. From this fnort view
of the tendency of a pendulum to come to reft after it has
had a motion communicated to it, we clearly perceive the
neceflity of making fome auxiliary additions to the natural

I to thei external fhape and modus operandi. As a

gu. ,,
l efcapement is of the utmoll importance in the ufeful

art of clock-making, and as we have no author in the Eng-
lilli 1; who has given us the different conftruftions

in hiilorical order, together with fucli remarks as may en-

able the reader to judge of their refpeftive excellence, we force of gravity, in order that the pendulum may keep up
will devote fome time to the detail of both the theory and the length of its original vibration in every fucceeding one,
praftical conftruftion of fucli different efcapements as feem notwithftanding the obftruftions which continually oppofe
to merit a general notice. the operation of gravity ; thefe auxiliary additions to the
But before we enter upon our defcription and examina- motion, produced by gravity only, conftitute the operation

tion of different efcapements of clocks and watches, as the °f the maintaining power, modified by the wheel-work and
reader has not yet had an opportunity of perilling the article efcapement, in every pendulum clock; and hence arifes a
Pendulum, and as all efcapements derive their fhape and dijlurhance in the theory of the free pendulum, which make*
manner of aftion from the relation they bear either to fuch a theory no farther of ufe in clock-work, than as it af-

the laws of its motion, or to thofe of a moving balance, fords certain laws and a fcale of forces, fuch as the mecha-
it will contribute greatly to his better underftanding the nician may labour to imitate, by modifying the joint agency
fubjeft, if we premife firft fome of the chief circumftances °f his auxiliary additions and of the operation of gravity,

which relate to the theory of a free pendulum, and to the "> that they fhall aft in concert ; which imitation is to be
influence that any external impulfe will have on it when effefted principally, as to its mode, by the efcapement, the
applied to become the regulator of a clock ; and fecond- maintaining power being concerned only as to the quantity

ly, if we explafln the theory of a balance's motion, °f any additional power to be applied in aid of gravity.

which we have purpofely referved for this place by reafon of Now, if we fuppofe the pendulum at the fituation 13, or
its intimate connection with the efcapement. extremity of its arc, and draw A B perpendicular to the

1. hi Jig. I. of Plate XXXI. of Horology, let C D re- vertical line CD, and BE=CB perpendicular to the line

prefent a free pendulum, or pendulum that has no weight but A B, or, which is the fame thing, parallel to the line CD;
what is collected at the centre of ofcillation or point D, and a"°j if we draw B F a tangent to the arc at the point B,
let the arc D B reprefent a femi-vibration round the point and from the point E demit the line E F upon it, to form
C, taken as the centre of motion or point of fufpenfion, at a "ght angle at F, in which cafe the line F E will be par-
which we will fuppole there is no friction, then if the refift- a

|'
e l to the line C B, B E will reprefent the force of gra-

ance of the air and rigidity of the firing or rod were not Vlty> which, by the refollltion of forces, is equivalent to
to interfere, when the pendulum was once removed from its B F and F E ; but F E is perpendicular to the tangent,
natural or perpendicular fituation C D to B, and fuffcred or is in the direction C B of the radius, and therefore
to defcend again by the fole force of gravity, it would can neither accelerate nor retard the motion, whilft

acquire fuch a velocity at its lowed point D, by means of the BF, being in the direftion of the tangent, or perpendi-
accelerating force of gravity, as would, under thefe circum- cular to the radius, is wholly employed in accelerating

hence, the line

the accelerating

fiances, carry it up an equal femi-vibration or arc D G,
the increments of accelerated motion being equal in the arc

CO to the decrements ot retarded motion in the equal
arc D G, the fame reafoning would apply in the return-

ing vioration from G to B ; the velocity acquired at I)

by the defcent from G to D would carry the pendulum
aga:n up to B, and the confequence would be, under fuch

mmalural circumftances, if they could be effected, that

there would be a perpetual alternation of vibrations of the

fame length, which would consequently he ifochronal with

or retarding the pendulum's motion
B E : B F : ; the force of gravity :

force ; but from the fimilar triangles B E F, C B A, B E
is = C B, and B F — B A, therefore, by fubftitution,
C B : B A : : force of gravity : accelerating force, and

confequently the accelerating force = grJVltv
'J.L^1

.

° CB
m which expreffion gravity and the radius Cli are inva-
riable, therefore the accelerating force varies as 1

B A of the arc of vibration. ; rom this law of" variation
each other, fo long as the pendulum remained of of the acceleral 1 of a body movine in a circular arcI4.I...I , 1. . -,..1 r.,..i j..j, u „r ur„ir 1. ; f r 11 . .1 .. , 1 1

'
,
* ul " '" l '

" '"" '•'
> 'hat the longi r arcs r< quire longer times than the

fhorter arcs in the proportion of 34 ; 21/, as H is has
demonitratcd

; for the fin 1 ,i, fo foft as the
arc, ..!,; h il ought to do, to make the vibrations of the
fame pendulum in different arcs ifochronal s if, however, the
body could be made to move along the chord or lloiiglit

B D, inllead of the arc B D, then the vibrations of
dill -net lengths would be ifochronal, becaufe two fimilar
bodies will run down each a feparate chord of different

the fame length ; ami fuch a pendulum would of itfelf be
a perfeft time-meafurer, and would only want a regifter to

indicate the number of its vibrations, to make it a com-
plete regulator or chronometer : but the faft is, the fric-

ind rigidity at the point of fufpenfion cannot by hu-

man art be entirely annihilated, though ingenuity can great-

ly diminifli it ; nor can the obftacle to free motion ariling

nllance of the air be removed, or even rendered

uniform ; hence it is found that when a pendulum is drawn
afide from its point of reft, every fucceeding vibration, after lengths to the lowelt point of the' fane h
motion has commenced, is fomewhat fhorter than the pre- time, namely, in the time that each would take in falling

through
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through the whole diameter of the circle, and the acquired

v locity of each, at the loweft point, would be in propor-

tion to the length of its chord. But the mechanician has

not attempted to make his pendulum vibrate in chord lines,

which probably is impracticable, but has invented another

curve, called the cycloid, generated by a point in a circle

revolving on a ftraight line, which curve poffeffes this pe-

culiar property, that the accelerating forces, which a body

acquires by moving along it, an: ex lAly proportionable to

the arcs, (fee Cycloid, 1 fo lint a pendulum vibrating

in this kind of curve, will perform its long and fliort vibra

lions m the fame time. This property of the cycloid was

firft difcovered by the celebrated Huygfins, who owed
much of his celebrity to it, and adopted a contrivance for

making a pendulum move in fuch a curve, which will be

defcribed under our article Pendulum, and alfo the rea-

sons will be given why it was laid afide in the practice of

clock-making. It may be proper, however, to remark here,

that with a pendulum vibrating in the arc of a cycloid,

all its weight collected in the ball, and its length rendered

invariable', if fuch a pendulum could be made, it would,

notwithstanding, be of confequencc what the nature of

the efcapement were, becaufe though the variations in the

a res; arifing from varied gravity alone, would not affect

the times of the fucceffive vibrations, yet, when additional

force is applied in aid of gravity, by means of the main-

taining power and efcapement, the uniform law of accele-

ration juft defcribed would be partially difturbed by fuch

addition, though the difturbance would be lefs perceptible

than in circular arcs of conliderable extent.

When, however, a pendulum vibrates in a fmall arc, it is

demonllrable that fuch an arc differs very little from a

cycloidal arc near its loweft point, nay almofc coincides

with it ; it is alfo found from experience, that a heavy ball

is lefs difturbed by the rcquifite additional force, commu-
nicated by the maintaining power, than a light one, as

might be inferred from theory ; on which two accounts the

prevailing practice among clock-makers is, to make fuch

efcapements for a pendulum as require but fliort vibrations,

and, in order to gain momentum, to append a heavy ball

;

and it has been difcovered, and is now indeed an acknow-

ledged fact, that a regulator with an exact compenfation

for the effects of variable temperature in its pendulum, and

that vibrates by means of a good efcapement in fmall arcs,

with a heavy lenticular ball, goes with a degree of accu-

racy beyond what Huygens durft even hope for from his

cyclo'dal contrivance ; in effecting which, theory and prac-

tice were found to be greatly at variance.

But the cycloidal theory, which, confidered as a theory,

is not only ingenious, but illuftrative of the principal cir-

cumftanccs which relate to the motion of a pendulum, will

furnifh us with a concife and clear notion how the natural

arc and time of a vibration will be altered by an acceffion

of external force to the force of gravity, without fome

knowledge of which alteration no mechanician can pro-

ceed on fcientific principles in the conftruction of an ef-

capement.

Suppofing now the pendulum iafig 2, fimilar to that in

the preceding figure, and the arc to be fo fmall as nearly

to coincide with the cycloidal curve, let the arc G B be

unbent into the ftraight line h H, and with the femi-arc

DH, as a radius, defcribe the femi-circle H L /> ; fet the

line A B from H to M, and from h to m perpendicular to

the line /;H, and join in M, which line will pafs through the

centre D ; from any other points I and K in the femi-arc

or radius, draw the lines I N and K O parallel to H M,
iir.d alio the correfpouding ones i n and k parallel to h m,

and we (hall obtain the following relations of the properties

of the pendulum's motion, vit.

ill. The forces of gravity urging the pendulum towards D
from B, at the points I and K ofthi il 1 aiion, will be
reprelented by, ordinate! I N and
K O of the ftraight line M j) m ; and t!i con Hiding or-

di.ia'.es /'
.•; and / v.

:

it, and be proportional to, the

retarding forces of the lame gravity, at the points /'and / of
the other femi-vibration, and vice -vcrfa in each half of the

returning vibrai

2diy. The velocities acquired by the uniform action of
gravity at the points I K and /' k, will be refpectively propor-
tional to the ordinates I P, K O, aid if, £ q, of the fi

circle H L b; hence the velocity of tiie pendulum al

loweft point D, is t" ' :ity at any other point of the
arc I, as D L (^DH, or whole femi-arc) is to I i\

3 ' 1 1 v. The times of the pendulums vibrating through the

portions H I, I K, K D, &c. of its arc, will be reprc-

fented by, and proportional to their correfpouding arcs H P,
P Cj, Q L, &C. refpectively in the femi-circle H L /; ;

winch proportions will be equally applicable in the afcending

portions of the arc D ', k i, and ib, which will alfo be
moved through in times proportional to the arcs L y, qf,
and p h, refpectively; if the pendulum is projected from the

loweft point D with the initial velocity D L, this velocity

will be reduced at the point /• to / 7, at ;' to if, and at /> to,

nothing, whence the pendulum will return, and the opera-

tion of gravity will begin to be reverfed.

4thly. If one pendulum defcribe the arc reprefented by
HD/j, and another defcribe the arc K D i, (Hill fup-

pofing them to be cycloidal or very nearly fo,) they will

defcribe them in equal times, but their velocities at D, or

greateft velocities, will be refpectively proportional to H D
and K D, or length of their iemi-arcs ; that is, while a

pendulum, projected with the initial velocity D L, from
the loweft. point, afcends to the point h, or extremity of its

femi-vibration, another fimilar pendulum, projected with
the initial velocity R D, will afcend to the point k, or ex-

tremity of its arc, D R. being = D t, and the fame will be
true in the defcent, where the increments of motion exactly

balance the afcending decrements.

5thly. The areas M H I N, MHKO, &c. are propor-

tional to the fquares of the velocities acquired in moving
down the arcs Hi, H K, &c. or to the diminution of the

fquares of the velocities effected by the retardation of gra-

vity in the returning or afcending femi-vibration.

From a due examination of the relations exhibited in the

preceding illuftration of the principles of a pendulum's mo-
tion, the reader will readily perceive that there is a certain

length of the arc of every vibration, whether performed in

a circle or cycloidal curve, which correfponds to its maxi-
mum of velocity, or velocity at the loweft. point ; which
length, in large circular arcs, is determined by the greatefl

chord line, but in cycloidal curves, or fmall circular arcs,

is the whole arc itfelf : he will alio understand how, when
the weight of a pendulum is given, its accelerating action

in any given point of the arc may be appreciated; from
which and fimilar confiderations he will be able to form
fomething like an eftimate of the effect that will be pro-

duced in the above natural relations by the application of
an external force of an afcertained quantity, acting in a
given mariner: tor inftance, let us fuppofe that a maintain-

ing power is applied to keep up the vibrations of a pen-
dulum, as in our laft figure; that the quantum of power to
be added to gravity be to its accelerating force at H or h,

as h m is to mr, which we will fuppofe to be a number of
grains to fome number of ounces ; and that this additional

power
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power is applied through the agency of an cfcapement,

which fo modifies it, that its action is exerted but a fhort

time, and at the extremity of the arc : the rough conjec-

ture which the reader would be apt to form would be, that

as the two forces began to aft in concert, a pendulum

I by them would obey a compound fcale of for.

differing in quantity but net in quality from the fimple fcale

pf gravity, and that therefore little or no alteration would
t.l. place in the time of its vibration ; let us i

would be the refult according to our theory; from the

point m of the line h m, of the greatelt acceleration or re-

tardation, as the cafe may be, let off m r equal to its repre-

sentative, for fo many grains of augmenting or retarding

, and then h r will be the whole force urging the pen-

dulum towards D: do the fame for every point of h D, and
we get a new fcale of forces reprefented by the dotted line

rs/D, and the fpace m D /-, contained between the two
fcalcs D m and D r, will reprefent the addition made to t!:e

fquare of the velocity in moving over b D by the joint action

of gravity and of the maintaining power. Then if we
the area D»s equal to the area D b vi, by leaving

out as much fpace parallel to the perpendicular h m, as we
take in beyond the hypothenufe m D, the point « will limit

the excurfion or extent of the returning, as well as of every

fucceeding vibration, becaufe the area of the triangle D u v

is proportional to the fquare of the velocity, and u is there-

fore the point where the initial velocity D L will be extin-

guished. Laftly, if the arc h tv of the femi-circle be bifected,

its half will very nearly reprefent the contraction effected

in the time of the outward femi-vihWion, agreeably both to

theory and practice ; and in a fimilar manner might be efti-

n.ated the effect to be produced on a natural vibration, or vi-

bration from fimple gravity, by any acceffion of external

force differently applied : in the inftance we have given, a

temporary impuliion would evidently make a greater de-

rangement when given at the extremity of the arc, than if

it had been given at I, and greater at I than at K, and con-

sequently the lead derangement would have arifen if the

impuliion had been given at the loweft point D, which is

worthy of recollection ; though the fact is, that mod: of
the efcapements, that are not of the detached kind, con-

tinue to act for a fenfible time, and, after all, the thing

principally aimed at in modem practice is, to coultruct all

the parts of an horological machine fo, that the arc of vi-

bration may vary as little as poffible under the different

influences that affect the pendulum's motion; for then,

whatever the length of the arc be, whilft there is no varia-

tion in it, the vibrations will be ifochronal, whatever be the

nature of the curve ; but completely to effect fo delirable a

purpofe can hardly be expected under all the combinations

of variable refiftances arifing from friction, oil, air, &c,
however detached the efcapements may be, i.e. however
lmall the continuance of each of their impulfions. Hence,
certain ingenious artifts have attempted fuch a compound
fcale of forces, confiding of gravity and maintaining power
conjointly, as (hall render even circular vibrations of dif-

ferent lengths ifochronal among thcmfelves, when they fhall

happen to vary in length, which plan would certainly make
the bed compenfation for the effects of variable refinances,

if fuch plan could be completely executed at pleafure ; and
the compound fcale of forces to do this, mud be to the

fcale of gravity alone, as the arc of femi-vibration is to the

fine of the fame in every point of the excurfions. For
in Jig. i, if B F be fuppoicd equal to the femi-arc B D,
'hen 15 E, the whole compound force at the point B, will

be greater than C B or force of gravity alone, and will be

to it, by fimilar triangles, as B F ( = B D) is to I he fine

A B, as has been demondrated ; therefore the whole com*
pound force at any point 15 of cither femi-vibration (houl

'

be to the force of gravity alone in that point, as the are:

is to the line A B, which compound fcale co

ntly will demand a certain limited variation, or fcale, in

the auxiliary force derived from the maintaining power
h the modifying m dium of the efcapement.

2. When a balance was lird applied as a regulating power,
it pol I ao natural property, like the pendulum, of per.

petuating its own oscillations, but had its motion proc'j

by an artificial force acting alternately on its oppoiite pal-

lets, and derived entirely from the maintaining power at

certain intervals; fo that to perform all the ofcillations ia

equal times, the action of the force applied was required

to be the lame in mode, quantity, and duration, in each
clcillation, which conditions could not be fulfilled by reafon

of the condant changes that took place in the friction of
the works, and in the denfity and confequent refidance of
the air ; a fimple balance therefore was no otherwife better

than a continued fly, except that its alternate ofciilations

prevented the acceleration of motion that would enfue, if

there were no fuch frequent checks as the balance experi-

ences at each alternate impulfe of the pallets. Dr. Hooke's.
ii vention of a regulating fpring, to be to the natural bal-

ance what gravity is to a pendulum, was an important one,

to which ail the excellence of an ordinary watch may have
its origin imputed, and without which the compenfitions
for different temperaturts in the bed chronometers would
not be of any utility. The difcovery of a fpring's force
being as its tenfion, or didance moved from the point of
reft, (ut tenftojic vis,J was the firft ftep towards a theory
of motion by which the balance and its regulating fpring,

taken conjointly, may have their effect edimated, and by
which fuch a balance with the bed compenfation and efcape-
ment now vies in accuracy even with the pendulum itfelf.—

<

George Atwood, efq. of Cambridge, has publilhed an ex-
cellent memoir in the Philofophical Tranfactions of Lon-
don, vol. 8-ti part i. 1 794-, intitled " Invedigations founded
on the Theory of motion, for determining the times of Vi-
bration of Watch Balances," from which we beg leave to

extract fo much as falls within our purpofe in this place.

" Let PMNS, Jig. 3. of our lad plate, reprefent the
circumference of a watch balance, which vibrates by tire

action of a fpiral (or helical) fpring, on an axis palling

through the centre C. Let ODBE be the circumfer-
ence of a concentric circle, confidered as fixed, to which
the motion of the balance may be referred. In the circum-
ference of this circle let any point O be affumed, and when
the balance is in its quiefcent pofition, fuppofe a line to be
drawn through C and O, interfering the circumference of
the balance in the point A ; the radius C A will be an in-

dex, by which the polition of the balance, and its motion
through any different arcs of vibration, will be truly de-
fined. In the fequel, the motion of the balance, and the
motion of the index C A, will be ufed indifferently, as
terms conveying the fame meaning. Since the balance is in

its quiefcent polition when the index C A is directed to
the fixed point O, on this account O is called the point of
quiefcence of the balance, or balance fpring, indicating the
pofition when the balance is not impelled by the fpnn
cladic force either in one direction or the other. If the
balance fliould be turned through any angle O C B, the
fpiral fpring being wound through the fame angle, endea-
vours by its elallic force to reftore itfelf, and when
at liberty, impels the balance through the arc B O with
an accelerated velocity, till it arrives at the pofition

O, where the force of acceleration ceafes ; with the vel 1.

city,
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city acquireJ at 0, the balance proceeds in its vibration,

describing the arc O E with a retarded motion. The e'af-

tic forces of the fpring at equal diftances, on the oppofite

fides of the point O, are affumed to be equal ; it is alfo

affumed that the effects of friction, and other irregular re-

ii Stances, which retard the motion of the balance, are com-

penfated by the maintaining power, fo that the time of

defcribing the firft arc of vibration B O, by an accelerated

morion, ihall be equal to the time of defcribiog the latter

arc O E, by a retarded motion, and that the entire arc of

vibration BO E is bife&ed by the point O.

To render the conltruction offig. 3. more diftinct, the

fixed circle O D B E is reprefented to be at a fmall dif-

tance from the circumference of the balance, but is to

be co! Jidered as coincident with it, fo that the arc BO,
fubtending the angle, B C O, may be of the Came length

with an arc of the circumference of the balance, which

fubtends the fame angle B C O : on this principle C O
or C A may be taken indifferently as the radius of the

balance.

The determination of the time in which the balance

vibrates, from the theory of motion, requires the following

particulars to be known, via.

Firft. The fpring's elaftic force, which impels the cir-

cumference of the balance, when it is at a given angular

dillance O D, (Jig. 3.) from the quiefcent point O;

Secondly. The law or ratio obierved in the variation of

the fpring's force, while the balance is impelled from the

extremity of the femi-arc B, to the point of quiefcence O,

where all acceleration ceafes.

Thirdly. The weight of the balance, including the parts

which vibrate with it.

Fourthly. The radius of the balance C O, and the d;f-

tance of the centre of gyration from the axis of motion

CG.
Fifthly. The length of the femi-arc B O.

Suppofe the plane of the balance to be placed vertically,

and let a weight P,
{fig. 4. ) be applied by means of a line

fufpended freely from the circumference at T, to counter-

poife the elaftic force of the fpring when the balance is

wound through an angle from quiefcence OCD. This

weight P (the weight of the line being allowed for,) will

be the force of the fpiral (or other) fpring, which impels

the circumference of the balance, either at reft or in mo-

tion, when at the angular dillance O D from the quiefcent

poiition. It appears from many experiments (of Berthoud)

that the weights neceffary to counterpoife a fmall fpring's

elaftic force, wb^n the balance is wound to the feveral

diftances from the quiefcent point, reprefented by the arcs

OG, OH, OI, &c. fig. 4, are nearly in the ratio of

thofe feveral arcs. It alfo appears, that the fhape, the

length, and number of turns of the fpiral, may be fo adjufted

to each other, that the forces of elafticity lhall be counter-

poifed by weights, which are in the precife ratio of the ais-

gular diftances from the quiefcent pofition, or, as it is fome-

times expreffed, in the ratio of the fpri.ij/'s tendons ; at

leaft as nearly as can be aicetainedby experiment : this law

of elaftic force is affumed in the fubfequent inveuigation.

The poiition of the centre of gyration may be always

determined when the figure of the vibrating body is regular,

by calculating the fmn of the products, which arife from

multif lying each particle into the fquare of its diftance

from the axis of motion, and dividing the fum by the weight

of the vibrating body ; the fquare root of the refult w U be

the diftance of the centre of gyration from the axis of mo-

tion. Wheu the figure of a vib ating body is irregular,

recouife mult be had to experimental methods, in order to

determine the pofition of the centre of gyration, See

Atwcod's treatil'e " On the Rectilinear Motion and Rota-

tion of Bodies."

Let the radius of the balance C A or C O = r, fig. 3,

the femi arc B O — b ; let the fpri g*a eiattic force, acting

on the circumference of the balance, when wound to

given angle OCD, from tl 11 pefiti in, lie I',

and let the arc O D — I >f the balance and

the parts which vibrate with it = W ; the diftance of the

centre of gyration from the a>. :on CG=^.
Thele notations being premifed, the refinance of inertia,

by which the mafs contained in the balance oppofes the

W'f
communication of motion to the circumference, is »

r'

and confequeolly the foree which accelerates the circum-

ference at the angular dillance OCD from the quiefcent

P ,-•

pofition is—-— . This quantity remaining invariably the

fame, while the balance defcribes the arc of vibration B O E,
l'r

may be denoted by the letter F, fo that F = -=

—

-
; fup-

pofe the radius C A commencing a vibration from the point

B to have defcribed the arc B H, and let 0H= x, fince

the force which accelerates the circumference at the angu-

lar diftance from quiefcence O D = F, and the forces of

acceleration are fuppofed to vary i portion of the

angular diftances from the quiefcent point O, the force which

accelerates the circumference of the balance at the point

F.v
H will be = ; let u be the fpace through which a body

a

falls freely from reft by the acceleration of gravity, to ac-

quire the velocity of the circumference at the point H ;

the principles of acceleration give this equation u =

(Newtonii Princip. vol. i. prop, xxxix.) and

fluents while x decreaf.s from b to .v,

a
takin the

Fx/' —

v

2a
if therefore I is made =193 inches, being the

fpace which bodies falling freely from reu by the force of

gravity near the earth's furface defcribe in one fecond of

time, the velocity of the circumference, when the extre-

mity A of the i..dex C A has arrived at the point H,

will be = X Sb>-> Let / reprefent the time

in which the circumference defcribes the arc B H ; then

will / = / —%: X == ; and / ^
2/F

.V

Vb>

circular arc, of which the cofi.ie = — toradius=: I, which
b

is the time of defcribing the arc B H expreffed in parts of

a fecond; when x = o, that is, when the circumference has

defcribed the entire femi-arc B O, the circular arc of which

the cofine= - is a quadrant of a circle to radius = 1. Let
b

^=3.14159, &c. the time / of defcribing the femi-arc

P ~pZ

sTf*
In this expreffion for the time of a femi-vibration, the

letter a denotes the length of the arc OD (fig. 3.) ; if

this arc ftiould be expreffed by a number of degrees c°, M

and this quantity bein

BO = / a

2/F 2

will then =
iSo :

fubftituted for

m, the



ESCAPEMENT.

<•, the time of a ferni-vibration willb

Vr
•~xA

if inftead of F, its v lue W

V' 8/Fxi8o°

is fubltitutcd in the eqtia-

Let thcgiven arc c be: ^90 '; in this caf<
/W]p x_

l~6Pr/
'

Thefe arc expreflions for the time of a femi-vibratio 1, w bat-

e\ r may be the figure of the balance, the 1 th v condi-
tions ame :;s they have been above ftated.

If the balance fhould be n cylindrical plate, it is known
that the diftance of" the centre of gyration from the axis is

irpfito the radius as I to v 2 ; wh :i

— ; and the time of a femi-vibration, or /

ore ia tii. ife r
! =

/ Wp'r
\ 1 * »

33P/ "

Agreeably to this ex'preffion, Mr. Atwood wilhed to
try the practical refults of a chronometer made by Kendal,
to prove how far his theory agrees with practice, and af-

fuming the centre of gyration to be the fame as if the ba-
lance were a cylindrical plate, he obtained from Mr. Earn-
fnaw the f ill wing data, vi -

.

Vi, the weight of the balance and vibratiim- parts =42
gr.ii,;S.

P, the force at the circumference of the balance, which
counterpoifes the force of the fpring when wound to the
diftar.ee of 90 = 24 grains.

r, the radius of the balance = 1.125 inches.

/, the fpace defcribed in one fecond of time by bodies
which defcend freely from reit by the acceleration of
gravity = : 93 inches.

p, the circumference of a circle to radius 1 = 3. 14159, &c.
The balance, when adjufted to mean time, made juft five vi-

brations in a fecond ; the actual time of a femi-vibration
is therefore 0.1 :oo.

Then /, th e time of a femi-vibration by the theory,

42 x 3.14159'x 1.125 = 0.0094 Parts of a
32 x 24 x 193

will be = \
fecond j

hence o 1000 — o 0994^= 0.C006 is the difference
between the actual time and the time by calculation fiom
the theory ; and the near coincidence of the two refults
proves that the fuppofition of the centre of gyration being
nearly as in a cylindrical plate, is near the trutii.

" It is obfervable," fays our author, " that the femi-arc
of vibration BO = i, does not enter into thefe expreflions
for the time of a femi-vibration

; if, therefore, inftead of the
femi-arc B O, an arc of any other length L O, terminating
in the point of quiefcence,!/^.) mould be fubltitutcd in the
preceding investigation, the time of defcribing L O would be

All _ / "i' I p r c°
ft,u-J sTf'

or
' J sTfTTsT '

cqual t0 the tirae

of defcribing the other femi-arc BO; confequently, whe-
ther the balance vibrates in the largeft or fmalleft arcs,
tlir times of vibration will be the fame. From the preced-

es it appears, continues our author, that when
force by which the circumference of the balance is

M vratcd at the given angular diftance c° from the
ent pofition is = F, the time of a femi-vibration / =

/ p'rS

V tTF~xiS& '
anJ convcifc,y» wnen l-»e time of a femi-

Vol.XIII.

tkm / = \/ ;

the time of a femi-vibration will

1 ,
/^

vibration is = /, the force which accelerates the circumfer-

ence at the given angular diftance c ' from the quiefcent

pofition, that is, F = / —
.

" Since time-keepersarc ufu'ally adjufted tomean tim

the balance makes five vibrations in a fecond, the time of a
femi-vibration will, in this cafe, be = T',.th part of a fecond

;

the fubftitution of ,' th fo / b •. g made in the preci

equation, the force which accelerates- the circumference of
the balance, when at any given angular diftance c

:

from the
>. [cent pofition, will be determined for all time-keepers

adjufted to mean time, in which the balances make five vibra-

tions in a fecond. Suppofe the given angle c ' = 90', then
making f = go", p = 3.14159, Sec. I = 193,/- -,',,, the
accelerative furce at the angular diftance from qui L nee

,"
! ';-90 D

•.0040S925.r x, l. We havego' or F = ,J
8 IP x 180°

therefor? arrived at th; foil -wing conclufiori ; if the radius

of the balance is equal to one inch, and tiie time-keeper is

adjufted to mean time when the balance makes jiilt five

vibrations in a fecond, the force which accelerates the cir-

cumference of the balance at the diftance of 90' from the
quiefcent pofition is = 1.0040892'), the accelerative force
of gravity being == 1. And if the radius of the balance is

greater or lefs than one inch, the force by which the cir-

cumference is accelerated at the diftance of no'
1

from qui-
efcence will be greater or lefs than 1.00408926 in proportion
to the radii.

" According to the principles aflfumed in the preceding
folution, the fpring's etaftic force is fuppofed to vary in the
proportion of the angular diltances from the quiefcent pofi-
tion, and on this condition the vibrations are (hewn to be
ifochronous, whetherthey are performed in longer or fhorter
arcs

; but if the fpring's elaftic force at different diftancea
from quiefcence mould not be precifcly in the ratio here
affumed, the longer and fhorter arcs may be defcribed in
times differing in any proportions of inequality. If, for
inilance, the fpring's force, inftead of varying in the ratio of
the aforefaid diftances, fhould vary in the /^dth power or
;
g§£dth power of the diftances, it does not appear from the

preceding folution what alteration in the daily rate would be
caufed by this change in the law of the force's variation,
when the' femi-arc of vibration is increased or diminifned by
a given arc. To afcertain this point fully, other refearche's
will be neceffary, by which it may be known, what altera-
tion of the daily rate of a time-keeper is occafioned By
a given increafe or diminution of the arc of vibration, when
the fpring's elaftic force varies in a ratio of the diftances
from the quiefcent pofition, the general index or exponent
of which is any number or fraction n.

" The force which accelerates the balance being affumed
in that power of the diftances, the exponent of which is n,
let B O = b, {Jig, 5.) be the femi-arc of vibration when the
time-keeper is adjufted to mean time; let D O = <? ; the
accelerating force on the circumference at the diftance from
quiefcence O D = F ; fuppofe the circumference to have
defcribed the arc B H from the extremity of the arc B -

and let H O = x : then the force by which the circum-
ference is accelerated when at the angular diftance from

the quiefcent pofition O II = ——j let u be the fpace

through which a body falls freely from reft by the accelera-
tion of gravity, to acquire the velocity- of the circumference
when it has defcribed the arc B li : the principles of acce-

leration gave this equation u = ~ F *—: taking the flu-
a" °

3 R cuts
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FA" + '- F.v"+'

ents while .-. decreafes from I to .v, u .

and / being 193 inches, the velocity acquired by the circum-

*""

x 77-*
1 x o

A/£" -f-
' — a" -+ ' j*kt T Lc the time of defcribing the arc

t>t_i 1 r n- 1 / »+l Xa" — *
EH; wherefore 1 — V 7f-— * /"7 •4/F • *"+*— x" + '

Tlie time of defcribing the arc B H will be the fluent of
this fluxion, while * decreafes from b to x, and the time of
defcribing the lemi-arc B O will be the entire fluent of

V n + 1 x a"
, while .v decreafes

Sb' + '-x" +•
from b to 0. Now let the balance commence its vibration
from any other point I, {fs . 5.) and let 10 = c; fuppofe
the circumference to have defcribed the arc I K, and make
O K = y ; let t be the time of defcribing the arc I K ; then
by proceeding in the fame manner as in the former cafe, it is

found that '/= \/"L±i_?_£
4 /F

and

the time of defcribing the femi arc I O will be the entire
fluent of this fluxion, while y decreafes from c to 0. Al-

though the fluents of the fluxions and
Vb" + >- x" +

— y

,
r^_

—

, cannot be expreffed in jrencral terms,V c" +' -y" +' V

yet the exact proportion of the faid fluents may be affigoed,

•which will be the proportion of the times in which the ba-
lance vibrates in the two femi-arcs B O, I O ; the multiply-

. v/ n + 1 x a"
rog qua.it.ty -—

and fmce the entire fluent of

being common to both fluxions;

— * .— — is to the en-
V b" + --X-+'

,1 — n . I — n= as t is to c ,

2 2
tire fkient of—

Vc" + ' — y" +
it follows that the time of a femi-vibration in the arc

B O is to the time of a femi-vibration in the arc I O
,1 — n I — n IO'l -»

as 6 to c , or as 1 to =— .

2 2 BOJ 2

Suppofe a watch to be adjufled to mean time when the

femi-arc of the balance's vibration is = BO, {fij. 5.) and
let this femi-arc be afterwards diminifhed to I ; the time

Shewn by the watch in any given portion of mean time /,

when the femi-arc of vibration is I O, will be = / x

-r-pr-J ; and if / is put = 24
h
, the alteration of the

daily rate, in confequence of the diminution of the femi-arc

of vibration from BO to I O, will be 2^ x 57-^ | I.
I 0| 2

To apply this propofition, let a cafe be aflumed ; fuppofe a

watch to be regulated to mean time, when the femi-arc of

vibration is 135°, and let this femi-arc be diminifhed 8°, fo

as to become if]"; let the ratio of the fpring's elaftic

force deviate from that of the distances from the quiefcent

pofitionbyafmaltdifferenceof-re'^dthpoweroftheditlances,

inftead of in the entire ratio of tke faid diftances from the

quiefcent pofition. The alteration in the daily rate of the

watch will be obtained from the preceding theorem, by
making the following fubftitutions ; BO = 135 , 10 =
127 , k = r~Wgi the alteration of the daily rate = 24" x

— I: + i".6z.">J5<
1*7

From this theory of the balance and balance fpring it is

evident, that when then- is a very minute alteration i;,

law of the force's variation, amounting to no more than

T7,',,dth part of the cr.tire ratio of the distances, an accelera-

tion is caufed in the daily rate of more than 2^", when the
diminution of the femi-arc is only S", and as tnia alteration

in the force is lefs, probably, than can be detected by actual

meafurement of the force by mechanical means, ii is verv

probable that a much greater acceleration or retardation of
the rate, than in the example before us, may occur from the

fame caufc, which can only be coirected by a correfponding

alteration either in the length or fttength of the balance

lpring, or both, as the c.ife mav require, and the belt war
of detecting the law of force by which the fpring acts at

different diftances from thequiefcent pofition, is by increas-

ing or diminifhing the maintaining power, fo as to rei

the arc of vibration unequal in fucceffive trials for a limited

time. The neceflary conclusion, from fuch trials with
different maintaining powers, will be, that when an accelera-

tion of the daily rate accompanies a diminution of the arc

of vibration, the elaftic force of the fpring ufed varies in a

lefs ratio than that of the diftances from the quiefcent por-
tion ; but on the contrary, when a retardation takes place

under the fame circumltances, the faid elaftic force varies in

a higher ratio than that of the diftances from the point of

quiefcence. We here fuppofe the fame efcapement to be
ufed in all the trials, and that the impulfe given to the

balance is no more than iuflicicnt to overcome the inertia

of the balance and the refiftance it meets with from friction

and the denfity of the air ; but as there is generally an over-

plus of power communicated to the balance to guard againft

flopping by the acceffion of dirt or thickening of the oil,

this fuperflaous power has fuch an influence on the balance

and its fpring when in motion, as to produce a compound
law of varying forces, fomewhat different from the fimple

law derived folely from the elafticity of the fpring, and the

more this compound law varies from the fimple law derived

from the fpring's elafticity, the greater will be the difcre-

pancy between the theory and performance of a watch ba-

lance. The bufinefs of a good efcapement of a watch or

balance clock is to keep the balance in continual motion
with as little interference as poffibl? with the fimple law of

its natural varying forces, which it has been fhewn are in

proportion to the diftances from the point of quiefcence.

After thefe remarks on the laws by whicii a pendulum
and a balance together with its fpringbecome the regulators

of an horological machine, the reader will be able to form an

opinion, founded on fcientific principles, on the merits or

demerits of the different efcapement s that are fucceffively

defcribed, not only in this article, but in the articles Chro-
nometer and Clock, which have been already pub-
lifhed.

Henry Sully, who was an ingenious clock and watch

maker about the beginning of the 1 8th century, wrote a hif-

tory of the efcapements of his time down to the year 1727,
which Julien le Roy added to Sully's " Regie Artifi-

cielle du Temps," in the fecond edition, publifhed at Paris,

1737, from which Berthoud has extracted his account 'of

feveral efcapements in his " Hiftoire de la Mefure da
Temps," and which we mean to avail ourfelves of in a certain

degree in our Subjoined defcriptions.

The
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Tlu% different efcapements of clocks and watches may ba

divided into tour claifes ; viz ;

I. Thole with a recoil, or which produce a backward
motion of the efcapement wheel and fecond's hand in foine

parts of the vibration ; (echappement a recul.

)

adly. Thoie that have the dead-beat, or that allow the
efcapement wheel and hand to reft while the whole vibration

is made ; (echappement a repos.)

jdljr. Detached, or free clc:rpements, which aft on the

balance or pendulum an almoft infenfible time, and fuffer the

\ 'nation to be performed almoll without connection with

.'lets ; (echappement a vibrations libres.)

4thly. Detached, or free efcapements with a remontoir,

or auxiliary fpring frequently wound up by the maintaining

power, to equable the arcs of vibration) (echappement a

..lions libres et a remontoir d'dgalite d'arcs.)

The moll ancient efcapement in ufe at this time, and
probably the firft that was ever contrived, is the crown-wheel
efcapemcitt at prefent employed in our table-clocks and
common wstches ; we know not who was the original

inventor, but find mention made of it by Leonard de Vinci,

who died in the year 1513 ; and Venturi thinks that the

horological machines of Wallingford and Doudi, early in the

fourteenth century, had the fame, as we have feen, under our

article Clock, that Henry de Wyck's clock had in the

year i 364. The idea of converting a rotatory into a vibra-

tory motion, and the means adapted to effect this purpofe
mechanically are equally ingenious ; as an effort of genius

this thought is much to be admired. We have already

given a general defcription of the connection that the efcape-

ineut-wheel has with a train of wheel work on one fide of it,

and with the balance on the other, under our article juft

referred to, but as the balance had no rim, and was without
the regu/ating,or,^s it is fometimes called, the pendulumfpring,
we think it right to give a feparate drawing and defcription

of this efcapement, as made at prefent, together with fome
remarks on its properties.

I. Crown-wheel efcapement.—In Plate XXXI. of Horo-
logy, fig. 6. reprefent6 the crown-wheel and balance in

connection, which may be in either a horizontal or vertical

polition, and is in fait fometimes in one poiition and fome-
times in the other in a common watch agreeably to the
different pofitions of the body of the wearer ; and it is eafy to
conceive that a fhort pendulum might be fubflituted for

the balance when the crown-wheel moves horizontally

in a fixed pofition, and the axis of the balance is placed

horizontally, which is the cafe in mofl of the portable

clocks. The name of crown-wheel is taken, no doubt, from
the refemblance it has to an old fafliioned royal diadem ; but
when applied to a watch it is frequently called fimply the

halance-wheel, from its connection with the balance: this

wheel and the balance, including the pallets and regulating

fpring, maybe confidered as conflituting the efcapement, the
iction of all which may be underflood from the following

fhort account.

Suppofe the pinion a, on the arbor a h of the balance-wheel

>r crown wheel c d, to be actuated by the main-fpring, or

.veight which forms the maintaining power, by means of the

rain, in the direction cfd e, while the pallets c and f, at-

ached to the axis of the balance g h, and Handing at right

ingles to each other, or very nearly fo, are long enough to

all in the way of the ends of the (loped teeth of the wheel,
then turned round an angle of 45 , fo as to point in oppo-
ite directions, as in the figure ; then a tooth of the wheel
>elow, for iullance, meets with the pallet /, fuppofed to

<e at reft, and drives it before it a certain fpace, till the end

of the tooth efcapet ; in the mean time the balance attached

to the axi; of the pullets moves in the direction h kg, and
winds up tin final! fpiral fpring/, one end of which is fad

to the axis and the other to a llud on the plate of the frame,

in this operation the fpring oppofes the momentum given to

the balance by this pufli of the pallet/, and prevents the ba-

lance from going quite round before the pallet e meets with

another tooth at the oppofite end of the wheel's diameter;

here this pallet receives a pufh which carries the balance

back again, having as yet but fmall momentum, in the di-

rection /; Ig, and aids the fpring, which now unbends itfelf

till it comes to its quiefcent pofition, but beyond that point

is unwound, partly by the pufh from the maintaining power
on the pallet e, and partly by the acquired momentum of the

moving balance, particularly when this pallet has efcaped
j

at length pallet_/"agaiu meets with the lucceeding tooth, and
is carried bach-ward by it, in the direction the balance is

now moving in, till the maintaining power and force of the
unwound fpring together overcome the momentum of the

balance ; during which time the recoil of the fecond's hand is

apparent, when put on the pivot of the arbor a b ; at length
the wheel brings the pallet /"back again till it efcapes, and the
fame procefs takes place with pallet e that has been defcribed

with refpect to pallet f, and thus two contrary excurfions, or
ofcillations of the balance, take place before one tooth has
completely efcaped, which is the reafon why there muft be al-

ways an odd number of teeth in this wheel, that a fpace at one
fide of the wheel may always be oppofite to a tooth at the
other, in order that one pallet may be out of action while the
other is in action. The fame account will apply to the vibra-

tions of a fiiort pendulum fubflituted for the balance, when
this efcapement is ufed. This efcapement, which is of the firft

clafs, is evidently calculated to derange the natural law of the
fpring's varying force, which, we have feen, is in theory in

proportion to the diftances from the quiefcent pofition ; for

as the action of the maintaining power continues to prefs on
the pallets, either with or againll the balance's motion, during
a large portion of each vibration, this extraneous force act-

ing along with the claftic force of the fpring makes a new-
law compounded of the two forces, which may or may not
be a regular law, as modified by circumftances, that are to
be taken into conlideration ; for inftance, the relative forces

of the maintaining power and of the regulating fpring, the
uniformity of each force feparately confidered, the ratio

between the radius of the pallet-wheel and length of the
pallets, the weight and diameter of the balance, the angle
of action in the efcapement relatively to the whole arc of
vibration, the adjuftment of the length and ftrength of the
fpring for ifochronifm, and of its quiefcent place to the pofi-

tion of the pallets, together with the friction and inertia of
the acting parts, as well as rcfiftancc of the air to the moving
balance muft all enter into the account, which complex data
render all calculations founded in theory very inadequate to
their purpofe of determining the practical refults inde-
pendently of experimental trials, which are neceffarily adopt-
ed by the workmen in iinifliing the adjuilments. The bad
effect of an almolt conftant force on the balance, as derived
from the maintaining power, is evident by the application of
the key to the fufee-arbor of a watch, and by urging it in a
direction contrary to that of winding up, for the additional
force thus given to the maintaining power, will very fenfibly

accelerate the beats of the watch, and leffen the arc of vibra-
tion % hence any inequality occafioned in the maintaining
power, by the ncceffiou of dirt, or by want of perfect com-
penfation in the fufee of the varying force of tlie main-fpring,
&c. will alter the daily rate very materially, though the mr-

jl
R z chaoii 4
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clinnjcal adjustments at the balance may, in the firft inftance,

have produced jointly a law of varying forces in the regu-

lating mechaniiua that (hall approximate near enough to the

ifochronous Ijw of the balance fpring, while the arcs of

vibration remain unaltered. It is of the utmod importance,

i
when a crown-wheel efcapement is ukd ill ar.y

watch, that, whenever a new main-fpiing is put in, thefufee

fhould alfo be altered, fo as to become as pcrleft a compen-

fator as pi;ffiblc for that identicalfiring, which, we believe,

is feldom, if ever, attended to in practice. This efcapement

Uy has a pin in the :i;n of the balance that may catch a

r.ou-h on each fide of the cock beyond the extremities of

thelongeft vibrations, called the banking, to prevent the de-

rangement of the balance and of its regulating fpring by

fkny Ihake or accident.

2. r a pirouette by Huygeni.—About the year

167 c, when Huygens was contriving the b.-il conftruction

lie could devife of a marine time-piece, he naturally dwelt

upon the portability of the balance, as affording the like-

lie - plan of accomplishing his purpofc, but he was aware

tha\ the balance vibrating in fhort arcs was not comparable

in point of ftf r.dinefs to a pendulum, as a regulating princi-

ple, feeing it is too much under the controul of the main-

when ufed with the crown-wheel efcapement,

in the year 1 675, which he had invented in 165b, with
two balances engaging each other by means of teeth

!

cut in their edges, and one of them having a fpiral fpring on
its vtrgc or axis; but Berthoud attributes the invention of
this efcapement with two balances, without the fpring, to

a German artift on the authority ofThiout (Traitc d'lli

1 (gerie de Thiout) where there is a drawing of the ci

mentin queftion; J, B. DuTertre afterwards made fome ad-

ditions, which we have given \nfig. 8. of Plate XXXI , and
of which the following is a delcription, viz. ; A and B are

two balances acting together, like wheels with equal num-
bers of teeth, and having on one of the crofTes of each a
pallet, at a and h refpedively ; at equal dill anccs from the

axes of thefc balances is the arbor ot the lad wheel of the

train, bearing two liars with each I one numl
1, 2, 3, &c. which is fmaller than tlie other, lying the

lower in pofition, and the other m?rked d ef, &c. with radii

long enough to teach almod to the centres of motion of the

balances, which they can p-ifs only when the femi-circular

parts that are cut away are prefented to them ; but at other

times they reft againft the central femi-circular pieces that

remain uncut : the radii of the fmall ftar reach far enough
to fall on the pallets a and b fucceiTively, which they impel
altern?tely, and give motion to both balances at the fame
time ; but the efcape takes place by means of the radii of

taming power,

the only one at that time known. The balance under fuch

ftrong influence, and that a variable influence, had the pro- the large ftar, that reft fucctflively againft the femi-circuhr

perty of putting itfelf into motion when in a ftate of reft : portions of metal not cut away, above the centres of the

Huygens, therefore, made fuch additions to the balance and

efcapement then in ufe, as produced much longer vibrations

than had been before witneffed, and introduced an additional

wheel and pinion between the pallet-wheel and the balance

to effect this object ; thus, in Jig. 7. of our laft plate, is a fide

view of a fmall frame containing the mechanifm of Huygens'

por

balances refpectively. The three axes ftandin the angles of
an ifofceles triangle, and have their upper pivots fupported

by three feparate cocks, placed over the upper plate of the

frame, the lower pivots of the balances retting on the upper
plate, but the arbor of the two ftars pafling acrofs the frame

to take the laft wheel. The aclion is thus ; radius 1 of the
fmall ftar has parted with the pallet a of balance B, and the

long radius d is efcaping ; prefently radius 4 will fall on the

pallet 3 of balance A, and impel it in a direction from 4 to j,
"rec*

the

pallet, foon after which the long radius ^ will fall on the fe-

micircular central piece of balance A, and ftop the further

motion of the two ftars, w hich move together on the fame

arbor, and the balances will go on in their vibrations till the

fpring under balance B brings them back again, fo as to

prefent the cut half of the central piece of balance A to the

efcapement, confiding of two wheels, one pinion, a pair of

pallets, and a balance with the fpiral fpring, together with

the requiiite cocks to bear the pivots of the arbors ; a I is the

crown-wheel or pallet-wheel of the ufual fhape and number of the balance B at the fame time moving in a contrary di

teeth, placed in a vertical pofition, like thecontrate wheel of a tion ; this impulfe will continue till the radius 4 falls from

common watch or table clock ; c d is a contrate wheel placed

horizontally, like die pallet-wheel of a common watch, having

two pallets e , f, as ufual on its arbor, at right angles to each

Other, and acting exactly as we have explained above ; the

contrate wheel c d drives a pinion g on the axis ot the ba-

lance h, under which, as ufual, is the fpiral fpring i ; the

aftion of this efcapement differs from that of its predeceiTor point g of the long radius, which, being impelled by the

.only, inafmuch as the contrate wheel impels the pinion feve.

ral times round at each impulfe of one of the pallets, there-

by occafioi-ing feveral revolutions of the balance itfelf at each

cfcillation ; and Sully fays, that when the fpring is not ufed

he has feen the ofcillations performed in the fpace of two

feconds, and with a fpring in one, in imitation of a feconds'

pendulum clock, to which this efcapement i6 not applicable.

The influence, however, of the maintaining power nvuft have

been exerted on the balance in this condruction alfo, during

at lead one of its revolutions, and the extraneous force in-

terfering with the law of the fpring's varying forces would

produce a compound fcale of forces, in which, as in the

former inftance, one would be nearly conftant while it acted,

and the other varying ; befides, the friction in the teeth of the

wheel and pinion, however we'd executed of the refpective

fizes and lhapes, would produce checks that would be un-

favourable to the fteady ofcillations of the balance, we there-

fore are not furprifed to find that this efcapement, which

was of the firft elafs, was foon dilcontinued.

3. Efcapement ivitb two balances by Dr. Hoole, and by

train, now efcapes ; the ftars go on till radius 4 of the fmal

ftar meets with the pallet a of balance B, the motion o:

which it now oppofes, and is itfelf brought back, fo at tc

make a recoil of the hands till it has (topped the motion o

the balances, which now begin each another ofcillation : thi

radius 4 efcapes the pallet a, and the long radius g falls on th

femi-circular piece, at the centre of balance B, as it did be

fore on that of balance A ; the ofcillation continues forwan

again till the fpring brings it back, when another followki;

radius of the (mail ftar falls again on the pallet b of balanc

A, as before, and drives it ; foon after which a fucceeding Ion

radius falls on its femi-circular central piece, and refU till '<

the return of the ofcillation it c=n efcape ; thus an alternatio

of ofci'.
1

fa reduced by the fhort radii acting alternate

ly on the two balances, while the long radii fufper.d the in

pulfes by reding on the femi-circular parts of the centres c

the balances, during the latter portion of each excurfioi

This efcapement was evidently of the firft clafs, like its pr

deceffors, and though it avoided the jerk ufually given t

one balance by the ftroke of the pallet, yet was fubject to tl

Du ZVr/rt.—Dr. Hooke, fays Sully, produced a balance friiUou arifing from die action of the teeth, like the precc

a ii
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ing one ; it had, however, a capability of making the angle

of B&ion and angle of the balance's motion before the efcape

in any ratio to each other, by altering the lengths or num-

ber of the radii refpeftively, as will as the dirtance of the

pallets from the centres of motion ; it had a!fo the good

prone ty of preventing a i in th ma ining

I affefting the !
< in tin- lair." proportion, by the

long lever preffing again ft the femi-circular cei tral
;
art of

the balances alternately, during the latter part of the exi -

fion ofthe balances, fo as to check any acccflion ol momen-
tuai occafioned by an acceffion of mai power! the

law of this preffure, however, might be modified by cha lging

the figure of the femi-circular pi ce into ;i fpiral fhape, fo that

the preffure might bear a proportion to the angular diftances

of the balances from -the fpring's quiefcent pofition. The
friftion in both cafes, it muft be admitted, would be detri-

mental to the performance. The banking, we prefurne, in

this efcapement, was the fame as in an ordinary watch, as no

remark is made thereon. The invention, it appears, muft

be attributed to three fucceflive artills ; firfl the German,
whoever he was, invented the elcapement without the balance

fpring, and with the fmall ftaronly, in which ftate it would

aft under the controul of the main-fpring, without the re-

gulating fpring : feeondly, the regulating fpring was added

by Dr. Hooke, and, thirdly, the large liar was introduced

bv Jean Baptille Du Tertre, about the year 1724, which
addition completed the efcapement as given in our drawing,

which in its prefent ftate will not aft without a regulating

fpring. Of courfe this laft addition followed Tompion's

and De Baufre's efcapements hereafter defcribed, from

which probably the idea of the large ftar preffing on the cir-

cular part of the axis of motion was derived. Each addi-

tion was evidently an improvement on the original German
efcapement as defcribed by Tliiout ; but the number of pi-

vots in motion, and the increafed friftion occafioned by the

preffure of the femi-cylindrical pieces at the centres of the

balances, were obftacles too powerful to be overcome in

this conftruftion.

4. Firjl dead beat efcapement by Tompion.—The ingenious

Tompion of London was probably the firft watch-maker
who contrived an efcapement without recoil, or efcapement

of the fecond clafs, called a dead-leal efcapement from th*

circumftance of the fecond's hand remaining motionlefs, or,

as it were, dead, during the motion of the balance after the

efcape. Sully fays that he fucceeded in effecting this about
the year 1695. In this efcapement, of whichjfj. 7. c f Plite

XXXV. is a plan, the balance verge carried a cylindrical pL-ce

of metal a b r, terminating with a pallet c, with a notch cut

between n and c to allow the efcape of each fucceflive tooth

of the balance wheel. This wheel had its plane parallel to

the planes of the plates of the frame, and its teeth bent at the

end, and fo diftant, that the cylindrical piece and pallet could

revolve between any two of them. When the cylindrical

part of the pallet prefented its notch to a contiguous tooth

of the efcapement wheel, it received a pufh therefrom, which

put the balance in motion, and the next fuccecding tooth

falling on the circular or cylindrical portion of the pallet,

row in motion in the direction c b a, relied a^ainft it without

recoil till the balance fpring had brought the notch back
again, when it efcaped in its turn by giving its pufh, and a

third tooth fell on the cylind of the pallet, and in

like manner remain nlefs till the notch came back
again and allowed the efcape : thus one efcape took place

at every alternate vibration, and the contrivance was admi-

rably calculated to prevent the bad effeft on the balance of

any change in the impulfcs derived from the main-fpring

;

but the fndion on the back of the pallets when large, and at

the balance pivots occafioned by the preffure of the reding

teeth, conllituted the fame objection in practice as ap-
ji.'i d to Du Tertre's modification of the efcapement with
two balances. This efcapement, however, was the arche-

type ol all the In- 1 (1 di g d ai -beal 1 C ipi menta, and there-

fore is deferring ol the notice we have given it.

5- 1 .. tit in diamond by De Baufre.—

A

native ol Geneva of the name of Facio had applied rubies

to the pivot holes of a watch about the year 1 700, a.id

went into partnerfhip with De Baufre, a French watch-
maker, < ftablilhcd in Loudon ; the latter artilf fii ding the

of appb ing the polillied furfaces of the precious

s for diminifking friftion at the parts of aftion, con-
tri _d a new efcapement about 17^4, of which the pallets

were of diamond. Sully fays that a watch of De Baufre,
with the diamond pallets, was put into his hands by fir

Ifiac Newton, who had found its accuracy of performance
admirable. The following account will be intelligible, we
prefurne, to any artift who underftands the mechanifm of a
watch. The balance had two pallets on its verge confiding
of a femi-eylindrical diamond, and the efcapement wheels,
of which there were two, were vertical, with their common
arbor at right angles to the verge of the balance ; i. e. with
their planes parallel to the verge : thefe wheels, which were
iimilar, were placed one oppofite the other on contrary fides

of the verge in fuch way, that a tooth of one fell in the
middle of the fpace of the other, and vice verfa ; the pallets

were T
'

f
th of an inch thick, and two and a half twelfths in

diameter, and the dillance between the ends of the teeth of
the double efcapement wheel about

rVth of an inch, or twice
as much as the thicknefs of the pallets ; the pallets had
their planes parallel to the plane of the balance, and had
their femi-circle doped in an angle of about 45° at the ends
for the pallets to Aide over, after preffing on their planes
alternately during the refpeftive ofcillations. We will endea-
vour to explain the aftion, as we comprehend it to have
been by a verbal defcription. Let the leading pallet be
called a, and the following pallet b ; and let the balance
be fuppofed in motion with a tooth of the efcapement wheel
refting on the plane of the diamond ; when the doped end
of pallet a arrives at the faid tooth, the tooth falls

off, accelerating the balance by its fiiding motion, and goes
on till an oppoiite tooth of the other wheel falls on the
plane of the diamond in motion ; this tooth refts without
recoil, as did the former one, till the doped end of the pal-

let b comes to it, when it falls off in its turn, and gives mo-
tion to the balance, which has thus its fpring wound up by
the momentum of the balance fuffieiently far to bring the
balance back again after every impulfe ; and thus an alter-

nation of vibrations is continually maintained while the
force of the maiufpring lads. This efcapement is alfo of
the fecond clafs, or of the dead-beat kind, but is fubjeft to
the condant friction of its immediate predeceflbrs, though
this friftion is greatly diminiflied by the fubftitution of the
diamond for metallic pallets, and by the bufhing of the pi-

vot holes with rubies ; it poffeffed all the good properties of
Tompion's efcapement jult defcribed. (See Machines and
Inventions approuvecs, &c. vol. vii p. 1 3 7.) Larcum.
Kendal ufed two crown wheels in a fimilar manner, which
W. Howell improved by adding a forked detent to make
the efcapement detached, which was rewarded by the Adel-
phi Society, in 1792. See their Tranfadtions, vol. x. p. 216.

6. Sully's modification of De Baufre's efcapement—The
praife which lir Ifaac Newton bellowed on Dl- Baufre's
new watch induced H. Sully to bellow much attention on
it, and in the year 1721 he adopted an alteration in it, which
made only one wheel neceffary for the efcape at both ofcil-

lations;
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lit ons; but Berthoul las expreffcd an opinion that His

alteration conlHtoted no real improvement, but made the ao-

juftn pallets moi ,.
i

Sully having applied hia

modification of the efcapement in qucftion both to a pt-

clock and a marine time-piece, prefented
' moirs

on its conftru&ion to the Royal Academy of Sciences in the

1724; which are al li fcrip-

tion -of marine time-pieces, publifhed in 1726. Fig. 1. of

Plate XX XII. of Horology, reprefents a fide view of this

efcapement, where A is the efcapement wheel, B the con-

trate wheel between it and the balance C, which has a pi

only on its verge, that is actuated by the contrate wh
the pallets 1. 2, are two circular»pieces of agate, placed at

the dillance from one another of one fpace ot the ( I

wheel neaily ; thefe pallets have each an inclined or doped

cud, like lie Baufre's, the Hopes alio being at the contrary

ends of each ; the intention of this modification is not only

to make one wheel A perform the whole bufinefs of the

efcapes, but to produce long vibrations of the balance, even

beyond a complete circle. The action was thus ; on giving

.on to the balance C, fuppofe the tooth b to reft on the

plane of the pallet or agate 1, it foon meets with the end

Dope, and falls off till it meets with the pallet 2 below, on

which it refts, after having given a pufh to the palkt

during the act of Aiding off; the balance goes on, till the

fpring, now wound up, brings it back, there being in the

mean time no recoil, by reafon of the arbor of the contrate

wheel being alfo the a>.is of the pallets, and at right angles

thereto; the tooth £ now finds, after the return of the balance,

#he (loped end of pallet 2, and efcapes entirely ; but at the

fame iullant tooth c,which follows, falls on the plane of pallet

1 , and is then in the fame fituation wc at full found b in, there-

fore the fame action is repeated with this, and every fuc-

ceeding tooth, till the power of the main-fpring is ex-

haufted. This modification of De Baufre's efcapement is

confequently of the fecond clafs alfo, and enables us to

comprehend more clearly the action of the original one,

which had its double efcapement-wheel placed with refpect

to the balance verge, as the prefent one has its fingle one,

with refpcCt to the arbor of the contrate wheel. The effect

-produced mull have been nearly the fame on the pallets,

though-the vibrations of the original balance muft iieceffarily

have been fhorter than of the latter, but then it had not the

friction in the wheel-work between the pallets and balances.

7. Efcapement with two cylindrical pallets.— In the year

1727 Julien le Roy (hewed Sully fome watches jull brought

from England into France, which had each two cylindrical

pallets with notches cut in them like Tompion's fingle pallet,

which kind of efcapement feems to have differed from his,

only in having an efcapeat every vibration, and in having the

qld crown-wheel as an efcapement wheel ; but as we have

not been able to trace the inventor of this efcapement, we

muff confider it as a lineal defcendant from Tompion's, and

therefore as a variety of Englifti extraction. Its utility has

been, however, evinced by the circum (lance of Julien le Roy's

having adopted it as a favourite, and ufed it in fome of his

productions : it had the property of converting the recoil

of the- crown-wheel into a dead-beat.

8. Cylinder or horizontal efcapement of Graham.—We
are notinformed in what particular year Mr. Geo. Graham,

the celebrated watch and clock-maker, invented the efcape-

ment with a cylinder, called alfo the horizontal efcapement,

from its wheel being in an horizontal pofition, but it appears

that Julien le Roy introduced this conftruetion into France

in the year 1728, when wonderful properties were attributed

to it, but particularly the property of compenfating all the

•inequalities of the maintaining power, which at that time

was the great d< fideratum among watch-makers. The coru
ice bears a great analogy to Tompion's cfcapemc.t,

and was probably originally derived from his, which, however,
does not. leiTen the merit of the contrivance, as it requires as

h ingenuity to improve an exiftiag iuftrument, fre-

quently, ;... to invent a new one. Fig. 2. of Plate XXXII.
v of Graha mtal efcapement, i:i

which A is the efcapement-wheel, li the balance, and C the

hollow cylinder fixed on the verge of the balance ; each
'1 of the wheel, which may have any convenient number
.th, is formed of a triangular inclined plane or wedge,

fupported by a (tern projecting perpendicularly from the ;,

wheel at its circumference ; the length of the w
of each tooth is juft a diameter of the internal part of I

cylinder, fo that the cylinder may revolve round the wedge
when th>i balance is in motion ; in this fituation the anterior

point of the wedge jull touches the cylinder's interior fur-

face, but the pofterior point of the fame is free, fo as not to
touch and (lick fail in the cylinder, but to give it a pu(h
on the edge when the contact ceafes ; the diftance between
the teeth is alfo great enough to allow the exterior portion

of the cylinder to come between them, when the efcape has

taken place, and while the balance continues its ofcillation.

The action is performed in the following manner ; fup-

pofe the wedge to be jull efcaping from the hollow part of

the cylinder, and to be giving its impulfe to the edge of the

cylinder which it quits, the balance goes on and winds

up the fpring, as ufual, at the fame time prefents its exterior

face, or convex furface to the point of the fucceedi.ig tooth

or wedge; this point falls on the fai3 convex furface and
refts there, without recoil, till the ofcillation is finidied, at

the return of the balance, by means of the fpring now wound
up, the hollow or concave part of the cylinder comes to the

point of this following wedge, and being rounded at this end,

admits it eafily into its concavity, at which inftant the other

edge of the cylinder receives a fecond impulfe in a con-

trary direction ; the balance now makes another ofcillation,

and the point of the wedge refts againft the interior face of

the cylinder, as it did before on the exterior, without recoil,

and in both (ituations of reft the wedge has no other effect

on the balance than that of retarding it by its preffure againft

the circular furface ; the fecond tooth is now in the fame
fituation as we found the firft, and prefently in its turn gives

another piidi at leaving the cylinder altogether, and leaves

the third wedge to perform the fame office by firft refting

on the back of the cylinder, then entering it, and lailly

giving its parting impulfe to the fecond edge of the faid

cylinder, as the two wedges that preceded had fucceffively

done before. At one period this efcapement was in high
eftimation in England, as well as on the continent, and even

now the common watches that are conltrufted with this

efcapement will fetch greater prices than thofe with the

ordinary crown-wheel efcapement, but the detached efcape-

ments of the bed chronometers are now held in much higher

eftimation than either. We have feen that the hollow

cylinder, though conltituting but one pallet, in effect

performs the office of two pallets, and permits but one

tooth or wedge to efcape entirely at two ofcillations, during

one of which the point refts at the outfide, and during the

other at the infide of the cylinder, while the two edges of

the cylinder perform the part of feparate pallets on receiv-

ing feparatc impulfes in contrary directions, it is, there-

fore, of importance in this, as indeed in all efcapementss

with a regulating fpring, that the quiefcent pofition be duly

adjufted to render both ofcillations precifely fimilar in extent

and duration at each fide, otherwife the performance wi'I

be a fpecies of hobbling, and the compound law of motion,

1 derived
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i rived from the fpring's action and impulfe'a on the pal] I

conjointly! will be far horn regular ; confequently not

liL-ly to be an ifochronal law, Berthoud has defenbed a

cylinder cfcapement with two balances connected b) two
pinions, bin it did not prove fuccefsful.

9. French efcapement a Vh\ulc- The French efcapement
1. iown by the appellation of a wrgu/e, from the pallet's re-

femblance of a comma, is reprefented hy Jig. 6 of Plats

XXXV. A, B, C, are three teeth of the balance wheel,

placed very obliquely compared to a true radial line, and

carry each a pin at their extreme ends, (landing verticall)

like the fupports of Graham's wedges for his cylindrical

efcapement; the pallet CA has its centre of motion at r,

the centre of both the concave and convex portion, exactly

over the verge of the balance ; this centre is in the circum-

ference <jf the circle that paffes through the points or pins of

the teeth ; the pallet, which is of hardened and polilhed fteel,

lias its plane parallel to that of the wheel, and is fupported

lietweeny and e by a crank, piece put over the verge, which
' cannot be admitted as high as the pallet ; this end a 0, which
connects the convex and concave portions, is a portion of an

equi-angular lpiral, and the part b d of the pallet is called the

horn, probably from its refemblance of the beak of a bird
;

the inferior face b A may be ftraight like the dotted line, or

curved, at the option of the maker, and the fuperior part

_/'A may be of any fhape : the convex part aef contains

about 100°. The length of the pallet from a to i/is fuch,

that when the pin at B preffes againfl the curved part at a,

the point d of the horn will juft mils the pin at A of the

preceding tooth, and the height at which the pallet itands

is iuch as to make it pals over the rim of the wheel, but not

over the pins at the ends of the teeth. When the balance is

at reft, and has its fpring in equilibrio, the point d of the

horn is at the point i, about -xp' from d ; but the prefent

pofition is that which the pallet has when the tooth A has

jull efcaped from the point d of the horn. To explain

the action, on a fuppolition that the tooth A has juft

efcaped, the fucceeding pin B has juft fallen on the point

c, joining the fpiral and convex portio-s-if the pallet, and
t tie balance has juft received its impulfe from tooth A as

it paffed from b to d along the inferior face of the horn ; it,

therefore, proceeds in its motion in the direction dg h of the

dotted circle, while the point B Hides oa the convex fide ef,
and is detained without recoil ; when the point d of the horn

has arrived as far as h, more than 90° from A, the momentum
of the balance isexhaufted, and the balance returns; the point

d comes to about the point i before the pin of tooth B comes
too, and enters the concave part of the pallet, where it Aides

till the point arrives about 7, where the momentum of the ba-
lance fpring is again exhaulted ; the balance returns again,

and when the point d comes to /', the pin of tooth B efcapes

the concave part at b, a 1 J Hides along the inferior face of the

horn, at the lame time giving it a pulh till it efcapes entirely,

and is in the fituatioi of tooth A, wiiere the procefs began
;

in the fame manner the following tooth C, and every fuc-

ceeding tooth i.i its turn, will fall on the convex fide of the

pallet, return and enter the concave tide, and then finally

t-kape. We mull obferve, however, that the pallet oppofes

the motion of the balance as it paffes along the fmall fpiral

part from a to 0, which may be fo proportioned as to be a

iterbalancc to the impulfe previoully given to the balance

by the leading tooth, in cafe the friction on the back of the

cylindrical part is not competent to retard the balance's im-
pulfe fufficiently.. The effedt produced by this efcapement
mult be very fimilar to that produced by Graham's cylindri-

cal efcapement, but has this advai tage, that the inclined

tylane formed on every wedge of Graham's conflruction is

transferred to the pallet, and f vves for aH the pins to Aide

on in fucceffion, thereby removing the difficulty of forming
;ill the wedges alike in h/.c and fhape. ;, [ides, the convex
and concave fides of the pallet may be 1 dui 1 'I to any < i-

menfions, provided the acting tooth may not flide at once
from the fpiral to the horn, and allow th train to run down,
which may be the cafe it the pans of action be fmall, and
there be much [day in the pivot hides of the wheel and h.

-

lance. The couftruclion is a compound of Tompion's aid

Graham's watch efcapement;, to both of which it has cer-

tain points of refemblance. In 1752, Le Paute altered this

efcapement, by putting pins for teeth in both planes of the,

wheel, as he did in Amant's efcapement a chtville, which
addition gave it fome advantages.

10. Efcapement with one pallet and one detent bvThlout.—
Thiout, a French clock-maker of confiderable eminence,
publifhed a work in 1741, entitled " Train- de l'Horlogerie

Mechanique et Practique, approuve par i'Academie Royale
des Sciences," 2 vols. 4to, in which he has defcribed an
efcapement of a watch that has been niillaken fometimes
for a real detached efcapement, and confidered as the firft

that has been made of fuch a conflruction, though the in-

ventor himlelf did not confider it as fuch, as is evident from
his own defcription. This efcapement is given injig. 8. of
Plate XXXII., and to ufe the author's own account, "it is

an efcapement of a watch in which half of the vibrations-

feem independent of the train of wheels, while they are per-
formed. The detent B flops the efcapement wheel, the ba-
lance bringing back the pallet A, the detent recedes, to
leave the wheel free to flrike the pallet ; and fo on. This
efcapement could not perform without a fpiral fpring." R
hence appears, that the pallet A is on the verge of the ba-
lance, but that the detent B is on a feparate arbor, while
they are connected by the tail of the pallet entering the flitin
the remote end of the detent, fo that the balance is never
dilengaged from the detent, and therefore cannot be confi-

dered as of the detached clafs. When the balance moves in

a direction from A to B the pa let gets out of the teeth, but
the detent falls in, and vice verfd. The curves of the claw
of the detent appear to have been drawn from the centre of
its motion, and therefore we are difpofed to think that there
would be no recoil in the efcapement wheel.

1 1. The anchor efcapement ly Clement, orDr. Hooke.—While
thefe improvements were going on in watch efcapements,
an equal attention was paid to the contrivance of new clock-
efcapements. Huygtnshad placed the pallets of the crown-
wheel efcapement at an angle of about 6o° inllead of 9c , as

they were made for a watch, in order that they might be
accommodated to the ihort vibrations of a pendulum, or 1 a .

ther, perhaps, to the vibiations of fome length performed in

a cycloidal curve, by means of his cycloidal cheeks near the
point of fufpenfion ; but flill the arc of action on the pal-

lets was too long to allow practice and theory to coincide,

as to the performance of long and fhort arcs of vibration in

the fame time. The preference that feeme \ due to fhort
arcs, when circular, fuggeited the propriety of contriving
an efcapement that would admit of very ihort arcs of vibra-

tion. This was full effected about the year 1680 according
to Smith's account, by Clement, who was a clock-maker in

Loudon ; but Dr. Hooke has difputcd the priority of the
invention, and has affirmed that he exhibited a pendulum
with what is now known by the name of the anchor efcape-
ment, to the Royal Society of London, in the year 1666,
foon after the great fire of that year. We will not en

.

deavour to fettle the point that relates to priority of inven-
tion, but proceed to defcribe the contrivance itfelf, which,
has continued, and is likely to continue, to be ofpermanent

ufc
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nfe in ordinary clocks. Fig> 3. of our lad named plate is

the reprefentation of the anchor efcapcmer.t, as it 13 common-

ly conftrufted for a pendulum clock that fwinga feconds,

which pendulum, in conjun&ion with the anchor efcapement,

gained the appellation of the Royal pendulum. Theefcape«

merit, or fwing-wheel A, has ufually thirty teeth, when a

vibration is performed exaftly in a fecond, in which cale a

fecond's hand is ufually inferred on its elongated pivot, to

indicate feconds j bat if no attention is intended to be (hewn

to the indication of feconds, the train may be made to ad-

mit of any other convenient number of teeth ; 15 C is the

anchor and pallet', taking its name from a refemblance to a

(hip's anchor, that may be obferved in its ftiape ; the diftance

from its centre of motion a to that of the wheel b is deter-

mined by the numl er of teeth that the pallets take in be-

tween them, it being tlfential to the freedom of attion that

two lines, drawn from the two centres of motion a and /,

Ihould conftitute a right angle at each of the two points of

afiion, as feen included by the dotted lines, meeting at the

ends of the afting teeth d and e : in the pallets which we

have made to include nine teeth, the centre of the pallet's

motion falls at the point a, but if they were made to include

eleven teeth the faid point would fall above at h ; and if

they included fewer than nine the point for the centre of

motion would fall below a : in general ten or twelve a: e con-

tained between the pallets of a fecond's pendulum, bin; this

muft depend on the arc that the pendulum is intended to vi-

brate ; for the more teeth are taken in, the greater is the

diftance of the two centres ofmotion, and confequently the

fmaller the angle or arc ofa&ion on the pallets. If a circle

fig be dekribed by a radius equal to half the diftance of the

centres of motion a b, round the point a, the two iaces of

the pallets B and C ufually lie in the tangent lines e i aid

tig of that circle, which lines are the guides for making the

fl yes. The aclion of the efcapement before us may be ex-

plained thus ; fuppofethe tooth d, feen refting on the (lope

of pallet C, to be urging this pallet outwards from the cen-

tre of the wheel, by which a motive force is applied to the

moving pendulum through the medium ofthe crutch; prefent-

ly it efcapes, and pallet B is brought inwards towards b, fo as

juft to avoid the tooth c ; the wheel is now at liberty to

move, and goes on, by the force of the maintaining power,

till the fucceeding tooth i falls on the Hoped face of pallet

B, which is now urged outwards, and endeavours to give a

contrary motion to the pendulum ; but the momentum of

the moving pendulum is too powerful for its impulfe, and

carries the tooth /• back again till the momentum is expended,

at which inftant a recoil of the wheel and fecond's hand

placed on its arbor take place ;
prefently the pendulum re-

turns, and the tooth / now pufties it on, and efcapes ; the

pallet C is now brought back, fo that the tooth following

d falls on its (loped face, and in its turn experiences a recoil

till the pendulum returns, when it pufties on and efcapes ;

then another tooth next after /• falls on the face of B, and

experiences the fame recoil and fubfequent power of efcape-

ing that the others did; and thus the alternate vibrations of

the pendulum are perpetuated as long as the maintaining

power conti ues. The effect of this efcapement on the pen-

dulum is fimilar to that of the crown-wheel efcapement on

the balance : the pendulum is either accelerated or retarded

in every part of its vibration, except during the almoft infen-

flble inftant of the drop of the fucceeding tooth, when one

has efcaped ; but as the momentum of a heavy pendulum in

motion is greatly exceeding that of a balance in moti n, the

badeffcei is frailer i.: degree. AVhen an additional weightis

added to the weight conftituting the mai, tains g power, the

arc of vibration is iucreafed, whence one might be led to ex-

pec"! a retardation i.i th: time of a vibration, the arcs being
circular ; but the fad is, that the vibration is accelerated

very fenfibly by means ot the pendulum bei.ig both accele-

in its defoent and oppofed in ii afeent, and the pendu-
lum comes fooner back than gravity alone would bring it.

then the compound law of motion i I mthe Am-
ple law ofgr:> .ot in the ratio of the arcs to the

lines ci thi if vibration ; for if the compound law
were to the Gmple law of gravity as the arct are to their^;.c/,

t';e vibrations would be itoc!-. r their extent

might be. It i . hardly necelfary to add that this efcapement
is one of the Brft clafs.

1 >. Graham'* dead-beat.—The dead-beat efcapement, as

originally contrived by Graham, is a modification of the

nent we have j ill defcribed, from which it

differs only by taki ng off a part of the Hope of cash pallet,

and by making the pads, that is, the back of one pallet and
interior part of the other, portions < I circles defcribed' from
the anchor's centre of motion, fo that when the point of a

to.Jth rvfts on thofe parts, while the pendulum is finilhinar

a vibration, no recoil takes place, but the wheel continues

motionlefs, or, as it were, dead. Fig. 4. of the fame plate

gives the figure of the dead-beat eicapement-wheel and
pallets, where we have represented the wheel, as we did

the wheel of recoil, with only four iuftead of fix radii,

that there might be more fpace for our geometrical lines.

In this conftruttion, as in the preceding one, the diftance of
the centres of motion a, b, is determined by the tangent lines

meeting the radii at the points of the acting teeth ; when
this diftance is an exact diameter of the efcapement wheel,

we find that the pallets take in juft ten teeth out of thirty,

wiiich is the cafe in the figure before us, but when twelve

teeth are taken in, the centre of the anchor's motion falls at

/;, juft a diameter and a half from the centre of the wheel

;

and this is Berthoud's rule for giving the diftance a b with-

out any reference to the tangent and radius ; for he has

found that the arcs of action on the (lopes of the pallets

a m n, and a op, are each only one degree, but that if fewer

teeth than twelve were included between the pallets, the

anchor would be fhorter, and the arcs of action propor-

tionally longer. Tnis rule might be a good one with

a given maintaining power, that is, where the whole
arc of vibration is ot a given extent, but it does not follow

that one degree for the arc of action before the efca;

the beft in all cates where the motive powers vary. We are

of opinion that experiments might be inftituted to afcer-

tain this important point, by applying various weights fuc-

cefnvcly, full with pallets that have twelve teeth included,

and then with fuch as have eleven, ten, &c. but the experi-

ment could not go beyond 14 teeth, becaufe when half the

wheel is included the tangent becomes a vertical line, parallel

to the line of diftance a b, and therefore this diftance be-

comes infinite. There is probably a certain maintaining

power that is beft for a certain angle"of action, with a pen-

dulum of a given weight, but that does not feem to have

been afcertained either by calculation or experiment hitherto.

The thing to be aimed at is, to make the compound law

of the pendulum's motion fuch that the varying forces may
accelerate or retard it in proportion to the arcs of diftance

from the lowed point, which is the cafe with the fimple

law of gravity, as it regards thefines of the faid arcs. We
have put the fame letters of reference to our prefent figure

as tofig. 3, that the reader may the more eafily comprehenc
the correfpondence between them, and to prevent the ne-

ceflity of further minute defcription of the parts ; the (lope;

of the pallets being determined by the fame tangent lines ei

and dg, as before. We lhall, therefore, confine the remaindc
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of our dcfcription to the feature* that differ, and to the mode
of action depending thereon. The circle B C, paffing the

points of the firll and eleventh teeth, including tlie ten

[paces between the pallets, forms the interior faces of the faid

pallets 15 and C, and the exterior portions B < and Cd
formed by a concentric circle of larger radius. Thefe

circles are defcribed from the point <j,or centre of the anchor's

motion, therefore a tooth roiling at any time againft any one

of thofe circular portions remains h ithout recoil; the diftance

between the faid circles is fomewhat lefsthan one-hall of the

fpace contained between the extreme ends of any two con-

tiguous teeth, and tlie nearer it is to one-half of a fpace, the

{mailer will be the drop after an efcape, or as the workmen
fay, the clofer the pallets will be laid. The teel !i are luinc-

vliat varied in fhape from the inclined teeth of the recoil

efeapement, a portion of the llope at the bottom being cut

away, that the end of the pallet may enter the ipace, when
the pendulum vibrates beyond the arc of action, without

coming in contact with the metal ot the wheel, which would

make the pendulum rebound, and dilturb the regularity of

the vibration. Thefe obfervations being premifed, the

"reader will now be prepared to comprehend the action.

The tooth at e has juft pafled the (lope of pallet B, and is

cfesping, after having given its Itroke or impulfe gradually,

in Hiding along the (lope from e to its prelent fituation ; the

pallet B is now going from the centre of the wheel's motion

b, and the pallet C is come back from its excurlion, in time

to allow the tooth b to fall on its inner circular part, near

the angular point of the Hope ; the pendulum goes on in its

vibration till its gravity overcomes its momentum, during

which time, the pallet B is no longer in contact with the

wheel, but the pallet C enters the fpace between b and </,

and the point sf the tooth b refts on the inner circle of the

pallet
;
prefently the pendulum returns, the point of tooth

b Hides back again till the dope b d prefents itfelf, when
urged by the maintaining power, it efcapes after having

made its pufli to the pallet C, which now continues its mo-
tion outwards, aod confequently pallet B falls in the way of

the tooth i, which follows, but which refts on the exterior

circle B e of this pallet, till the pendulum returns as before ;

it then meets the flope at e, and, giving its pu(h to the

pallet, efcapes, as its preceding tooth had done ; and thus

the vibrations arc alternately aided in future, while, as has

been feen, one tooth only completely efcapes at the interval

of two vibrations: which is the reafon why a wheel of 30
teeth is proper for tlie indication of 60 vibrations of a

fecond's pendulum. When the wheel is made of hardened
ftcel, and the pallets of ruby or agate, the friction is greatly

diminifbed, and will admit a fhort angle of action, or dimi-

nution of power.

13. Modification of the dead beat by Grignon.—When we
gave the " Hiftory of the fuccellive Improvements in

Clocks," under our article Clock, we faid that the fenior

Thomas Grignon, of Covent Garden, London, improved
the dead-beat efeapement of Graham, and prefented a clock

to the Society of Arts in 1 759, which remains in one of their

rooms to this day, that has got this improved efeapement,

the peculiar property of which is faid to be, that it per-

formed alike with four and with twelve pounds fufpcnrJrd

as a maintaining power ; if this is a fact, the efeapement
mult have the property, fo much dclircd in all efcapements,

of rendering all the arcs of vibration ifochronal. We have

been favoured with a manufcript account of this efeape-

ment, ar.d of its principle of conitruction. It will be doing
but juftice to the memory of departed genius, if wc give

the author's own figures, demonftration, and account of his

improu-.ncnt, as he has left it in his owa hand-writing. Fig,

Vol. XIII.

c. of Plat.' XXXII. is the feheme, snUjig. rt. the demon-
Jlralioii, as the author himlelf has intitied the figure*, tb«

latter of which has no letters of reference, but is fufficie-uViy

intelligible in conjunction with the other. " It appears
from the fcheme," fays tlie author, " that the diftance of the
centre of the pallets from the centre of the fwing wheel in

that machine (at the Adclphi) is one whole diameter of the
wheel, which has this peculiar excellence, that the triangles

formed at the ends of the pallets, by drawing the tangents
for the flopements arc equal ; (nor indeed can they ever

be equal, continues he, where the dillance is more or lefs

than one whole diameter of the fwing wheel,) and, on
the contrary, where that diftance is duly obferved, all the

triangles v ill ever be equal ; for then all the interfec-

tions, made by drawing the two tangents to the circle of the
pallets, will fall exactly alike, (jig. 6.) interfering the
intermediate circle, as may be feen by the figure, confequent-
ly the tangent lines, together with the chord of tlie fwing
wheel form a rectangled triangle, the upper angle of which,
by altering the llopement only, changes its place in tlie cir-

cumference of the circle, the fame chord always continuing
its bafe. For a farther demonftration of which, fee 2lri

propoiition of the the 3d book of Euclid.
" Again, when the diftance is duly obferved, we (Trail find

that one of the lines for the llopement of the pallets will be
the hypothenufe, and the other the perpendicular of rect-

angled triangles, whofe bafes are-equal to 120% the halves of
which muft be 6o°. That they are rectangied triangles may-
be eafily proved ; for if the bafe be 120 , and perpendicular
60", the hypothenufe muft be 180 . See ift Prop, of the
1 2th book of Euclid."

In another manufcript paper, Mr. Grignon fays, " that
the teeth of the fwing wheel have an equal effort, when
they act upon the flupements or faces of the two levers or
pallets, may be thus demonftrated.

" Draw the lines A, A, upon the faces or flopements of the
pallets or levers a, a, now thefe are the lines of direction ; let

fall the perpendiculars B, B, from the centre of motion of
the pallets C ; now, I fay, that if you meafure the lengths
of thefe perpendiculars, they give you the efforts of the
arms of the levers or pallets DC, D C ; for by the 9th
prop, of Mr. De la Hire's Treatife of Mechanics, the
efforts of a weight or power a/e not to be meafured by
the length of the arms of the levers, but by perpendiculars
drawn from the hypomochlion upon the lines of direction

of the weight or power. That thefe levers are equal is

thus proved ; for, taking C for your centre, defcribe the
circle EEE; now if the perpendiculars B, B, are both
radii of the circle EEE, they muft, of confequence, be
equal, which is what was to be proved. Again, that the
faces or flopements of the pallets or levers are equal may
alfo be thus proved: a A, a A, are the lines of direction
of the action of the teeth, and being both tangents of the
fame circle EEE are confequently equal."
The remarks that have occurred to us on contemplating

Mr. Grignon'sfcbeme, as he has called it, are, firft, that his
diftance between the centres of motion require ten teeth oat
of thirty to be taken in by his pallets, as we have (hewn in
our laft article ; fecondly, the circle E E E is defcribed
with lefs than half the dillance of the centres, and is yet
made the circle to which the tangents are drawn, that form
the (lopes, the reafon of which he has explained, the radius
C B of this circle, it appears, muft be determined by a line

a A, drawn parallel to the line of diftance, which mud be
a tangent to the (aid circle, and which affords an eafy and
practicable mode of drawing the (lopes agreeably to this

conftruction j thirdly, if the dopes thus formed by tangents

3 o drawa
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drawn to a diminifhed circle have the ifochronal property,

they are worthy of future imitation, under the circumftance

particularly of ten teeth being included between the pal-

lets ; and laftly, wc obferve, that the fame circle forms the

exterior curve of Qnc pallet, and the interior one of the

other, which is not the cafe with Graham's pallets, but

which certainly makes the friction alike on both pallets,

feeing the circular furfaces rubbed by the points of the

•wheel's teeth arc at equal diftancrs from their common

centre of motion. Thefe confederations are all in favour of

We conceive that the effects of the two eonftruclions m»
be fo nearly alike, that their difference in practice may be aU
mod imperceptible. If there is any difference, varying the

maintaining power confiderably in different trials will de-

tect it, by rendering the alterations in the rates perceptible

from the comparifons. Othcrwife the alternate angles might

each have been 57 , inftead of one of them being Co .

15. [fochronal efeapementfor a pendulum.—So long ago as

about the year 1720 Saurin,. Julien le Roy, and Endcrlin,

wrote memoirs on the nature of the curve that wai iiecef-

Mr. Grignon's modification of the dead-beat efeapement, as fary to give to the pallets of an anchor, inftead of tic con-

each excurfion of the pendulum muft be influenced by centric circles, in order that the fwing wheel may !.._ :ft

fimilar circumftances, and if moreover it poffeffes the ifo- f much recoil only, at will render all vibrations, performed

chronal property attributed to it, it is fomewhat remark- in arcs of different extent, ifochronal; and fine* their time

able, that the Adelphi fociety have been labouring to reward Berthoud in France, Reid in Edinburgh, Melville andothen

inferior cfcapements in great variety, while one oi the bell in London, have put ia practice a method of conitructing.

dead-beat efcapements is beating dead to the fociety, having p ,1], ts founded upon the lame principle. We think it

improbable, however, but that the Scotch and E.-.gbfh ar-l

tilts have borrowed their contrivance from tlic I'rcn

thor, who publifhcd his coultruction in his " Eflai fur 1'rlor-

logerie" in the year 1786, before which time we do not

find any traces of an ifochronal efeapement except G' ij

jull defcribed, and Smeatou's, which follows. The con-

ftruction of the efeapement in queilion differs from the dead-

beat only in one particular, which is, that the circular pcr-

tfcaptd their notice, while performing its functions within

4heir own walls.

j 4. Mr. Bennett's modification of the dead-beat.—Mr .'.

Bennett of Norwich has publilhed an account of what he

eonfiders an improved method of deforibing the curves and

faces of Graham's dead-beat pallets (fee Nicholfon's Jour,

vol. xv. 8vo.) which account we think defcrves a place

here in coRimon with Grignon's method.

Draw the line A B {Jig. 7- Plate XXXII.) fays tha lions of the pallets, which in the dead beat are cone.

author, on which defcribe the circle B, the iize of the

intended fwing wheel ; then, according to the number or

teeth the pallets are intended to efcape over fay, as 60 (the

double of the number of the wheel's teeth) is to 560", fo is

double the number intended and one more to that proportion

;

thus, fuppofe the number intended to efcape over nine, the

double of which is 18, to which add one, and there are 10 ;

then fay,
, . , ,

As 60 : 360° : : 19:114°; the half of 1 14°, which is the

defcribed from the centre of the pallet's motion, in the ifo-

chronal efeapement are execntric, with refpect to each other,

thofe curves on which the ends of the teeth of the fwiiuf

wheel reft being defcribed from points out of the centre

of motion. Berthoud had made ftveral experiments with

different efcapements, and different maintaining power*,

from which he found that the fame addition to the power

which accelerated the vibrations of the pendulum, v. hen :.

recoil efeapement was ufed, retarded the fame when a dead*

•whole arc included, is 57°
';
then on the circle already drawn beat efeapement was fubltituted ; hence he concluded that

there mull be a medium between much recoil and no recoil,

which would make the pendulum vibrate in the fame time 111

all ares, or, which is the fame thing, with any addition or

diminution of the maintaining power; he therefore fixed,

after various trials, on a conftruction producing but

fet off on each iide of the line A B 57 , from which points

draw lines to the centre of the circle ; then on thefe points

where the circle is crofted erect, perpendiculars, which will in-

terfect at the centre of the pallet's motion in the line A :

from this point as a centre draw the arc C C, to cut the

points where the radial lines cut the circle ; the arc thus fmall recoil, which anfwered his moft fanguine expectations,

drawn defcribes the receiving and leaving pads of the pallets, and which we fha.ll be happy to defciibe here, particularly

The inclination or inclined plane of each pallet mult form as it promifes to anfwer a better purpofe than the common

an angle of 60' with the faid radial lines; thus from the

points of interfecYion, near E and G, draw the fmall femi-

cides D and G with any radius, and fet off 6o
c from/to g

on the femi-circlc D, and from b to m on the femi-circle G,

then will lines drawn from the centres of the femi-circles,

through the points g and m refpeftively, give the proper

direction of the Hopes of the palle's' faces.

This conftruction is very fimilar to Grignon's, though

differently projected : the centre of motion A is determined

in the ufual way, and the odd unit given to double the

number of teeth included is an allowance for the breadth

of the pallet, to have as little drop as poffible ; the (lope of

the pallet G is parallel to the line A B, in Grignon's cor.-

ftrudion, but is not quite fo here, for the difference of the

angles at the oppofite fides of the radial line is 60"— 5/
c,,= } ,

which is what thefe lines want of being parallel, which
dif-

dead-beat, which has been long in high eftimalion ; and as

it has not, we believe, been defcribed by any Englifh author.

Fig 1. of Plate XXXIII. is a plan of Berthoud's ifochro-

nal efeapement, where A, as before, is the fwing-wheel,

and C the pallets of the anchor, and a the centre of their

motion ; the ditlance of the ccnties a, b alfo, as before, de

pending on the number of teeth taken in by the pallets ; the

angles mini and oap, are the angles of action by which

Berthoud has given his Hopes of the pallets without th<

tangent lines c i, and d
fliew how they may
method of (loping to fuit any angle prcvioufly given is mow
extenlive in its application, but the quantity and direclior

of the impnlfe will vary as the angles m a n, and oaf
vary ; whereas the method of (loping by the tangent line:

can only vary by varying the circle fg, as Grtgnon hi-'

propoftd : i;i our plan we have taken the circle's diametei
quantity of deviation feems to conftitute the principal

ference between the two conftruftions ; if the radial line of equal to the diftance a b of the centres for the fake ot mil

pallet G had been drawn to the lower point of the pallet, formity of plan, that the reaJer may fee how the pallets, f<

fo as to have made the angle at the centre fo°, and the teeth formed, differ in fhape from the dead-beat pallets. 1 he ex

included had been exactly ten, then the two methods would terior portion of the circle dC, of pallet C, is defcribed wit!

have coincided, and the point A of the pallets' motion would the extent ad from the centre a, but the interior por

^ave been an exad diameter oi the wheel from its centre, tion b 4 is defcribed with the fame extent from a point 1

bclov
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fcelow tlic centre; the difficulty confifls in determining

tlie true foliation of this excentric point 5; Bcrthoud's

rule, founded on the refult of experiments, is this ; having

determined the breadth of the pallets, equal to fomewhat

lefs than half a fpace of the fwing-whcel, defcribe from b, in

the line a p, the concentric dotted circle 1,2,3, & c * ^et tnc

diftance between the two concentric circles, or breadth of

the pallet, three times over along the inner curve to 1, 2,

a'id 3, then in a direction from 3 towards a fet the fame

once to 4; in the next place, with the extent a b find the

point 5 by interferon from the points b and 4, and this

point 5 is the excentric point defired, from which the curve

b 4 is defcribed with the extent a b as before, which is the

interior curve to be fubftitutcd for the concentric curve

I, 2, 3 of the dead-beat efcapeinent j and it is evident that

while the pendulum is in motion inwards, with a tootli

reftlng on this excentric curve, the wheel null have a certain

recoil. Again, the exterior curve of excentricity, of pallet

B, is thus defcribed ; the curve 1,2, 3, ?cc. is defcribed,

from the point of the tooth that is in the line a m, and the

points therein are taken as before at the dihauce from each

other of the breadth of the pallet, or at fomewhat Ids than

half a fpace of the wheel ; the point 4 is here fet outwards

in the direction from n ti) 3 ; then with the' extent a e the

excentric point 6 is determined by interferon from e and

4, which point is above the centre ; laftly, with the extent

a e, as before, defcribe the excentric curve e 4 from the point

6, which being fubftituted for the concentric circle 1, 2,

and 3, will produce a fimilar recsil in the pallet B, as the

curve b 4 produces in pallet C. The inner curve of palh't

B having no adtion, like the outer curve of pallet C, may
be defcribed from <?, or be a itraight line. The writer of

this article has a half-fecond's pendulum clock with this

cfcapement, and Troughton's tubular pendulum, which goes

admirably with any power that will keep it in motion.

1 6. Smeaton's efcapement oj the turret-dock at Greenwich,—
The cfcapement which Mr. Smeaton contrived for the tur-

ret clock at Greenwich refembles the ifochronalefcapement,

which we havejuft defcribed, in a ecrtain degree, and was,

no doubt, intended to anfwer the lame purpofe. Fig. 2. of

flti'e XXXIII contains the plan of this efcapement, in

which A B is the radius ot the cfcapement wheel ; BC a

tangent line at 3 \ teeth from the vertex, drawn from C, the

centre of the pallet's motion ; B 1) E is a circle defcribed

from the centre C through the points B and E, which are

each 3J teeth from the vertex ; F G is a line drawn parallel

to the vertical line A C at the diftance from the vertex of 3^
teeth, and cutting the circle B I) E in the point G ; then

G C B is half of the angle of vibration, and letting off the

arc BH= B G, G C H will he the whole angle of vibra-

tion. Draw the line C H cutting F G in I, and through the

point G of this pallet from the centre A defcribea circle that

may cut the radius A K in the point K ; this will be the

it of the other pallet ; the line E C being alfo a tangent to

the wheel at 3 \ teeth from the vertex. Now letting off K L
on the circular arc =. G H, the angle of vibration K C I.

will be equal to the other angle of vibration G C H, and if

through the point L the line C L be produced, and 1. M
be fet off = I H, then will the wheel move equally forward,

by a fimihr motion of each pallet. Again, with the radius

K C, upon K as a centre, defcribe the arc C N, and alio

iritli the fame radius from the point M delcrii.e the inti r-

fecting arc O P ; then from (), the point of ipterfc&ion

with the radius unaltered, defcribe the curve through th

1 point', K and M to R, which curve will give the work-

ing face of the pallet that will produce a Small recoil nearly

e«ual to '.hat produced by the plane G I; in this cooitru&ion

the depth of the teeth is equal to a fpace contained between
two contiguous teeth, and the acting fide of the tooth is a

portion of a circle defcribed from the bottom of the flrtped

fide of tUeJift/j tooth inclufive. The circle to which the Hope
of the tooth is a tangent is Lib of the diameter of the wheel.

When the fwing-wheel has a greater number ofteeth than 30,

7 1 teeth are Hill contained between the pallets, and the centre

of their motion is determined, as in the former conftru&ions,

by a tangent line drawn from the point of the achng tooth.

The two ends of the anchor may be made more apparently

equal in length by letting the pallet K efcape over 3^ teeth

and the pallet G over 4^-, in which cafe the arc B D will

be of a greater radius than the arc N I). The fleel pallets

or end-pieces are fixed by fcrews that allow an adjullment for

diftance or depth of the pallets, fo that they may be de-

tached, newly formed, and replaced, at any time after they
have been in ufe.

17. Efcap:inent with two levers by Dc Bethune.—Thiout
fays that De Bethune was the firft contriver of the clock

efcapement with two detached levers, and tbt the origin

of this conftruction was derived from the efcapement of Dr.
Hooke, or of a German artift, with two balances, which
we have defcribed. Thiout made the firfl of his in the year

1727, and fays that from that time the efcapement with
twu levers became common among clock makers in France.
$"'£• 3* °f our 'a ft plate is a representation of this efcape-

ment as made for a pendulum ; where A and B are the two
levers placed faft on each a feparate arbor included within

the frame ; to the lever B is attached the crutch or fork
that communicates with the pendulum not feen, and the
fork C which is vilible in the figure ; the lever A has a bar
of metal D faft to it, that carries the roller E, of a diame-
ter equal to the aperture of the fork C ; and the ends of
thefe levers conftitute the pallets placed at the diilance from
each other of five out of thirty teeth of the fwing wheel.
During the action of this efcapement, when one of the le-

vers is aftcd on by a tooth, the roller and fork are raifed

up, and the other lever becomes a detent to the wdieel

;

then when at the next vibration the other lever is acted
upon, the roller and fork are dcprefled, and the firft lever in

its turn becomes a detent ; and thus the vibrations are alter-

nately aflifted while the maintaining power continues to ac-

tuate the fwing wheel. Thij efcapement has a recoil, and
Julien le Roy difcovered (Memoirc fur l'Horlogerie par
M. le Roy, fils aine dt Julien le Roy, 1750) that when the
levers are each the exact length of the radius of the fwing
wheel, it poffeffes the lfochronal property, that is, all arcs
of vibration will be performed with it in the fame time.
We are not aware that this efcapement was ever made in

England.

iX. Dead-brat efenprment for apendulum by Amant, [ache
villr)—Fig. 4. of the lame plate mews the plan of an elcape-
mer.tby Ai ant, formerly a clock-maker at Paris, that has an
efcapement wheel without teeth, but with pins or pegs infert-

ed iri a concentric circle in the plane of the wheel, as appears
in the figure ; the pallets A and B are both faft to the verge
or arbor of the crutch, in the ufual way, and are brought
fo I'M '" ther thai the fame pin that Aides along the
doped face of one pallet B immediately falls on the inner

le ot the other pallet A, and continues without recoil
till the pendulum has made its vibration ; at the return of
the pendulum the pin meets with the doped face of pallet
A and efcapes

; then the next pin falls on the interior circle
of pallet B, and remains without recoil till the pendulum re-
turns from its vibration, when it Aides down the flope and

. R pint, to the pallet as the firft; one did before ; thus
i lie two pallets are alternately actuated by the fame pin before

3 S 2 its
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Its final efcape, and fixty vibrations arc made during one re-

volution of the plate with thirty pins. The dopes appear
to Hand at right angles to each other, but it is not faid, in

the account wc have feen, how either of the dopes outfit
to be drawn geometrically. This is the kind of efcapement
at prelent ttfcd in the large turret clock at Hampton Court,
and we have feen many other clocks in England with a fimi-

lar efcapement, which, we have no doubt, may perform as

well as with the ordinary dead-beat efcapement as originally

eonftructed by Graham, provided the drop from the ftrft to

the fecond pallet, which mult neceffarily be equal to the
thicknefs of the pin, do not produce a jerk that may affect

the vibrating pendulum.

19. Dead-bat efcapement (ache-villc) by J.A. k Paule.—In
LcPaute's "Traitcd'Horlogerie,"published at Parish) 1755,
is an account of a dead-beat efcapement as made by him for

a clock, which differs from our lull by Amant only in its

mode of pofition, and which therefore requires no figure for

its detcription ; the levers of the two pallets open like a pair

of dividers to any extent, but are not in the fame plane, one
of the levers being over the anterior plane of the pin wheel,

and the other over the pofterior plane ; hence two lets of
pins are neceilary, one on each plane ; but the action is the

fame as we liave defcribed it in Amant's efcapement, which
it probably excels inatmucli as the drop may here be made
as little as poffible, becaufe the fame pin is not required to

p?.fs between the ends of the pallets in efcaping ; but one

pin acts only with one pallet before it efcapes ; there are

confequently fixty pins in all, thirty oa each plane of the

wheel.

The fame author alfo publifhed an account of a watch
efcapement with pins (a cheville) which the reader will find

deicribed at page 198 of the fame treatife.

It is eafy to conceive, after what we have faid about the

ifochronal pallets, that both Amant's and Le Paute's efcape-

ments, and indeed all the dead-beat efcapements, may be
made to have a little recoil, fo as to become of the ifochro-

nal kind, provided the acting concentric circles of the pal-

lets were made in a certain degree excentric ; that is, if they

•were defcribed from points out of the centre of motion of

the pallets themfelves. The only difficulty is in determin-

ing the iituation of thofe points under different circumftances,

which we think is a fair object for future experiments.

20. Harrifon's clock efcapement.—The efcapements which
we have hitherto defcribed require oil on the pallets, to dimi-

nifh the friction of the parts that rub againll one another

in action ; but the efcapement we are now going to defcribe

as the invention of the ingenious Harrifon requires no oil,

on account of his conftruction being free from rubbing at

the time of the pallets' action. Fig. 5. of Plate XXXIII.
exhibits the fhape of Harrifon's efcapement. G D O is a

portion of the fwing wheel, moving round M as a centre :

A is the verge or arbor of the crutch that communicates

with the rod of the pendulum ; to this are attached the

pallets, each confuting of a long and a fhort lever with a

joint at the place of union ; the fhort lever A B is fait to the

arbor or axis of motion, and carries the longer lever B C
which has a claw or hook a C, and a (lender fpring is fo appli-

ed as to keep thefe two levers nearly at right angles to each

other ; at right angles to A B is alfo the other fhort lever

A E faft likewife to the axis of motion, and bearing the

longer lever E F, as A B bears the lever B C ; the joints

are at B and E, and a fimilar finall fpring holds the levers

AE and E F in like manner at right angles to each other,

when not otherwife acted on. The lever E F has not only

a claw, like the other long lever, but a heel to it, or pro-

jecting part/. The action of this contrivance may be thus

explained ; fuppofe the tooth D urging the pallet or claw

C, while the pendulum is moving towards the right hand in

it b cxcurlion ; tins preffure of the tooth produces a tendency

in the lever II C to move round, but the joint at B )ield.:,

and opens the angle A B C a little.; during this motion

round A, the fhort lever A E is lowered a iiitle, and with

it the long lever E F, which wc will call the dete.it ; its

claw F therefore falls in the way of the tooth G, which
now drops on the back part of the claw, and is inferted

into a notch under the projecting heel/; the further mo-
tion of the pendulum, and consequent depreffimi of the fhort

lever A E, carry the- end of the tooth G back again till

the vibration is iiuifhed, and produce a recoil. At the mo-
ment when the tooth begins to have a recoil, the tooth D at

the pallet or claw C is withdrawn and efcapes ; tin- (lender

fpring of the lever 13 C, which had been bent from its qui-

efcent ilate, now refumes its original Iituation, and throw ?

out the lever B C, till its angle formed at B is agaiu nearly

a right angle; in the mean time the wheel is detained by
the heel of the detent E F, in which iituation it oppofes t!;e

vibration through the medium of the two levers E F and
1". A, which arc attached to the crutch of the per.dulum.

The vibration being finiihed, the pendulum returns towards

the left, and the wheel is at liberty to advance again ; the

preffure of the tooth G on the daw of the detent now
affifts the vibration through the arc of efcapement or arc of

aftion, and caufes the pallet C to approach the wheel, tiil

the tooth following D falls on it and experiences a recoil in

its turn. This recoil fets the detent F at liberty from the

preffure of the tooth G, which now flies back by means of

its llender fpring to its rectangular fituation, as it regards

the imall lever A E : prefently this vibration terminates and

the pendulum returns, while the tooth following D aids its-

vibration by pulling forwards the pallet C, when the procefs

of making two fucceffive vibrations is gone through, and the

fame operation is repeated. The reader will have obferved

in this account that the tooth and pallet, or tooth and de-

tent, do noijlide on one another, but give each other a di-

reH pujl}, or pull, the bufmefs of the fmall fprings being to

remove them from contact by one fudden leap, where rub-

bing is altogether avoided, which contrivance fuperfedes

the neceffity of having oil applied to the pallets, and is cer-

tainly an ingenious contrivance, as well as ufeful in practice.

It mull be obferved, however, that the recoil, fuch as it is,

takes place at the extremities of the vibration, when the

momentum of the pendulum is almoft exhaufted, and is

therefore the moil unfavouiable part of the vibration to oc-

cur in ; notwithstanding which difadvantage the elcapement

has performed as well as any other that had preceded, per-

haps as well as any tiiat has followed it, as the regulator to

which it was applied has feldom if ever been excelled in

fteadinefs and accuracy of performance for fourteen years of

uninterrupted fucceffion. The imperfection ariiing from the

recoil taking place at the extremities of the vibrations feemsto

have been compenlated bvthe imrr.enle momentum of the pen-

dulum that this efcapement admitted of with a comparative-

ly fmall maintaining power, while the abfence of friction and

of oil gave it the advantage of permanently uniform action.

Of courfe the pendulum was of the grid-iron form, that

compenfated the effects of varying temperature, and allow-

ed the efcapement to have its merit appreciated. The report

of the performance of Harrifon's regulator with the efcape-

ment in queftion was, that it did not vary one fecond per

day from any preceding or following day for the fpace of

fourteen years, and that the aggregate of the variations

from true mean time did not amount to half a minute.

Haley alfo conllructed clock pallets that required no oil,

7
but
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but as none of tlicm have fallen under our notice, we pre-

tend not to fay how they differed from Harrifon's.

2 1. Eft ••/' .t-ni by Alex. Cammingfor acloc&.—Mx, dim-
ming pubhlhed his elements of clock and watch-making in

the year I •766, in which, among other matters, he defcribes

a conftiuction of an efcapemeut of his contrivance, that re-

moves the friction and influence of oil not only during the

time of reft of the pallets, but alfo during the motion of

the fvving wheel, fo far as they can influence the vibrations

of the pendulum ; and alfo obviates all the irregularities

that can pofiibly arife from the maintaining power as trauf-

mitted through the train. Fig. 6. of Plate XXXIII. exhi-

bits as much of this efcapemeut as is necelTary for explain-

ing its general action, but thofe readers who wifn to fee all

the minutiae of the conftruftion, as reprefented by different

plates of feftions, mull have recoorfe to the book itfelf, as

the complexity «f the parts reprefented in various points of

view demands more> minute repreientation than our plan ad-

mits of. Our figure is a copy of plate 5 of the author, in

which A 13 C is the elcapemer.t or fwing-wheel ; D E the

pallets feparately moveable on the axis of motion, and having

each a little ball or weight H and I refpeftively fupported

by horizontal arms ; each pallet with its attached weight is

feparately moveable from the other round its refpeftive axis

of motion, fo that when one is raifed by the wheel the other

remains at reft ; F and G are two detents firmly attached

together, like the ordinary pallets of a common dead-beat

or recoil efcapement, and are fixed to a cylinder of brafs

P P, that furrounds the two axes of motion of the pallets,

which are in the fame ftraight line but feparated from each

other at the middle of the cylinder, where is a partition

that bears the interior pivot of one axis 2nd the exterior one

of the other; the crutch of the pendulum is alfo faft to

the cylinder ; fo that the two detents and crutch move to-

gether along with the cylinder, without the motion of ei-

ther pallet ; and each pallet can move feparately without the

detents and crutch. M is a load to counterpoife the detents

and crutch in any pofition given them ; and a are two pins

carried by the pendulum that project far enough to fall al-

ternately in the way of the arms that carry the balls H, I,

as the pendulum vibrates.

To explain the aftion of this efcapement, let us fuppofe

the pallets D and E, the detents G and F, the crutch L,
and pins n and «, together with the balls H and I to be ex-

actly as reprefented in the figure, where the lever of the

detent G is hid behind the lever of the pallet E, but may
be conceived to be parallel to it, the pallet D having been

previoufly lifted from its quiefce-.it pofition, where its point

relied on the rim near the foot of tooth A ; then if we
conceive the pendulum moving from right to left with the

ball I urging the pin attached to an arc fixed to the pen-

dulum, or crutch of the pendulum, the vibration is aided

by the gravity alone of this ball. The arc, that bears the

pins ;i and 0, has a contrivance not feen in the figure for un-

locking the deterts at the moment when cither of the pins

bears againft its ball, which contrivance it will be fufficient

for our purpofe to call Z. Conceive now the pin n brought

into coutaft with the arm of ball D by the moving pendu-

lum, the detent F is unlocked, and the tooth A of the

wheel quits the end of pallet D ; the ball II now afts by

its gravity on pin n, and defcends, at the fame time aiding

the returning vibration, while the pallet D, united to the

arm of hall 11, defcend6 alfo towards the wheel ; but as foon

a? the pendulum firft began its original vibration, the pin

was withdrawn from the preffure of the ball I, by means of

the attached pallet E falling on the tooth C of the wheel,

fo that sll the latter part of the vibration was free ; thit

prefTure of pallet E on the tooth C diminifhed the preffure

of tooth A on the detent F at the inflant of the unlocking,

which we hive mentioned; the wheel now in motion by the

aftion of the maintaining power, (through the medium of

the train,) goes on till the tooth C, acting on the pallet E,
rules it outwards, together with its attached ball I, till the

detent G flops the wheel's motion, when all the parts are

at reft till the pendulum nearly finiflies its returning vibra-

tion, and then its pin 0, meeting with the elevated arm of

ball I, preffes againft it and concludes the vibration ; at the

moment this preffure is felt the contrivance Z unlocks the

detent G, and allows the tooth C to efcape ; in the mean
time the ball I by its gravity urges the pendulum for a fhort

time, while the tooth following A, meeting with pallet D,
raifes it and the ball H a fecond time, the tooth following

C comes in the way of pallet E, and flops the further action

of the ball I on the pendulum, which now vibrates, as be-

fore, free, tilt its pin n again meets with the arm of ball H,
when the fame procefs is repeated ; and thus the weights H
and I are alternately raifed by the wheel, and then alternately

aft for a fhort lime on the pendulum, at the beginning of

each vibration, fo that gravity alone is properly fpeaking

the maintaining power or the pendulum, and whatever may
be the maintaining power of the train, it never affects the

motion of the pendulum ; but only raifes the balls, that

afterwards aft on the pendulum by their gravity alternately

exerted from a ftate of reft. Thus, whatever may be the

effefts of oil, dull, ffiftion, wear, &c. on the aftion of the

train of wheel-work, as it has no immediate connection with

the pendulum, except during the fmall inflant of unlocking

the detents, thefe effefts are almoft entirely avoided, as they

regard the pendulum or regulating part of the motions.
"

The greateft objeftion in theory to this conftruftion is, that

the additional gravity commences inftantaneoufly, and alfo

ceafes infta:itaneoufly, and at a part of the vibration where
the inilantaneous exertion of extraneous force of any fort is

the leaft favourable for aiding the iimple gravity of the pen-

dulum's ball, which confideration is analogous to the obfer-
'

vation we had occalion to make on Harrifon's efcapement t

but, like his, the efcapement before us has flood the tell of

praftical experience, notwithftanding its complexity, in his

majefly's private obfervatory. If, however, this efcapement

is not belter than any of the other efcapements, the number
of its adjuftments, and variety of its parts, conllitute a prac-

tical objection to its general adoption ; and we believe no
proof has been given of its being preferable to Harrifon's,

or even to the common dead-beat or ilochronal efcapements r
'

except that the works of the clock that has this efcapement

may not require to be fo often cleaned. This efcapement

leaving the pendulum free or detached from the wheel-work
during the greateft part of each vibration, is of the third

clafs of efcapements.

22. Efcapement by Madgefor a clock.—The clock efcape-

ment contrived by Mr. Mudge to detach the poliduhm from
the train, fo as to allow it to have nearly a free vibration main-
tained by gravity alone, may be confidercd as a Amplification

of Cumming's efcapement jult delcribed, from which its

principal difference is, that each of his two leparate pallets

aft alfo as detents ; the mode of aftion and effeft produced
are very fimilar IB both. Mr. Mudge's efcapement is repre-

fented byjfy. 7. of ourlafl plate, in which L M is a portion

of the (wing wheel ; G A and G 1? are two levers feparately

moveable round one common axis of motion, and have each

n pallet at the lower extremities ; thefe palletssire formed
like the common recoil pallets, except that each lfas a claw

at the lowcft point, that prevents the efcape of the Hiding

tooth wheu aftiDg thereon ; the pallet G A has a lever,

which-
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which may be called its tail-piece C (), attached to it, and

ajfo a fmall metallic ball u furmounted on a pin over the pal-

let, which may he eatily changed for one of a different weight;

the pallet G B has a limiiar i.til-piece I O, with a limiiar

hall -j over its pallet B ; and the dark circular fpot at N is

the end of a ft iff "pi" projecting lrom the pendulum, or its

crutch, far enough to tall in the way of the tail-pieces alter-

nately, as the pendulum vibrates. After having perufed

our account of the action of the preceding efcapement,

the reader will anticipate the explanation we have to offer

of this mechanifm. Suppofe the wheel to be urged by the

train in its proper direction from 1 towards M, and an im-

pulfe given to the pendulum, to produce a motion in it in a

contrary direction ; the pin N keeps pace with the pendulum
towards L, while the tooth at L is locked in the claw of

pallet A, (which it is fuppofed to have raifed fo as to bring

the tail-piece G O out of its vertical direction,) and al length

meets with this tail piece, to which it gives a pufh, at the

extremity of the vibration, fuffieiently itrong to drive the

pallet A from its locked tooth L, when the wheel is at

liberty to proceed, till the tooth near pallet B railes it and

its furmounted ball v until the claw detains the further

motion ; in the mean time the returning vibration commences,

and the ball u urges the pendulum, by means of its tail-

piece G O being in contact with the pin N ; when, however,

the tail-piece has gained its vertical iituation, the pallet A
meeting with the rim of the wheel flops.; the pendulum now

finishes its vibration in a detached Itatc, having gained an

acceffion of force by the iinpulie from the ball u downwards,

which has been greater than the remittance it met with in

moving upwards at the inftant of unlocking: the tail-piece

J O is now in the iituation of I P, by reafon of the ball v
being elevated by the wheel, therefore when the pin N of

the pendulum arrives at I P, which is at the other extremity

nearly of the returning vibration, its ftroke drives the pallet

B iu its turn from the locked tooth near M, which now

efcapes ; the wheel is again at liberty to proceed till the

tooth behind L has railed .the pallet A a fecond time, when

it is again. locked; the pendulum begins another vibration,

aided by the ball v, till its tail-piece refumes its vertical po-

fition, and then the pendulum isagain detached, after being

a fecond time urged down a longer arc than it was oppofed

up ; and thus the vibrations are maintained by the excefs of

the downward pufh over the refinance upwards at every new
vibration, which excefs, derived from gravity alone, is in fact

the maintaining power of the pendulum. This efcapement

is alio of the third clafs, and being more limple in its con-

duction than its predeceffor and parent, perhaps we may
add, is better adapted for practice. The external force de-

rived from the gravity of the balls in aid of the pendulum's

gravity is bene alto both applied and withdrawn fuddenly, as

well as at the molt unfavourable parts of the vibration, as

was the cafe with Cumming's efcapement ; but it poffeffes

the fame advantages of detachment from the train.

23. Detached'efcapement by Peter le Roy tnlJ+8.—We have

deviated a little from the regular order of time, in having

noticed the detached clock-efcapements before thofe that

were previoufly applied to the balance, in order that the

fuccefiou of improvements made in clock-elcapements

might not be interrupted by an intermixture with watch-

efcapements. We now go back again to the year 1 748,

when Peter, the eldell fonof Julien le Roy. invented an efcape-

T.-.ent for a balance that vibrated a conliderable portion of

its total • re without any connection whatever with the

eicapement wheel, and which therefore may be confidered as

the father of the third clafs of efcapements, and the origin

of the [ubfequent more recent improvements in th.e efcape-

ment cf chronorr.ettri. F:g.$ of Plate XXXIII. will >.(.

ford us the mean; of exp' efcapement, a model of
which was presented to the Academy of Sciences at Parit

in the year 1748, previoufly to which year, no detached

efcapement had been made puSlic, thoogi Da Tort;

faid to have invented oik-, and even to h*.c r.-.adc it a*. the

time ; but as the i ivention, or at leall the conftruction, was
kept a fecret, it did not derogate from the merit of P
le Roy's contrivance, which mitfl be cordidered as origiual.

G H is the efcapement wheel of the contratekind, actuated

by a pinion on its arbor, receiving the force of the maintain-

ing power; its profile is feen contiguous to it, at gb;
T V is the balance, the verge of which has a fpira! fpring

attached to it at the interior end in the ufua! way ; a
curved pallet A E is faff to the verge under the balar.ee,

and the icmi-circular piece C I is affixed to the fame above

the balance, but under the fpiral fpring ; the end C oft': .

.

piece is rounded, and fo fituated, that a line drawn from it

to the centre of the balance would form with the cuivc A E
an angle of about 80 . An angular lever Q P X, turning

on pivots under a little cock on the plate at C, is fo propor-

tioned, that the branch P Q will reach the pallet, while the

other branch P X with a concave end will reach to a tooth

G in the balance wheel, when not reding on a pi.i K, to

which in its quieCcent (late it i; kept by the fpring R M,
made fall to the plate on the other !i Je at R. Suppofe now,
the regulating fpring moved from its Bate of natural reft,

and the balance to move with it through a certain arc of vi-

bration, mere or lefs, till the rounded endC of the femi-circu-

lar piece falls on the branch P Q of the angular lever near Q,
and pufhes it from its Iituation, at the fame time bringing

the concave end of branch P X into the way of a tooth

G of the wheel ; when the acting tooth, which we will

call D, efcapes the pallet A E; the wheel is then at liberty

till its tooth G falls on the concave end of the branch P X,
which may be called the detent, becanfc it now attains the

wheel from moving further under exifting circumftanccs.

The balance is now perfectly free from all contact ol the

acting part of the branch P Q, and continues its vibration,

after having received a pufh from tooth D on r

prefently its velocity is deftroved by the tenfion of the regu-

lating fpring, the re-action of which now makes it return

with an accelerated motion, when the pallet comes into con-

tact with the efcapement wheel at the tooth following D,
which now experiences a recoil for about half of a fpace in

the wheel : the branch P X, or detent, is relieved by t'ui»

partial recoil, and obeys its fpring R M, which takes it back
again to its ilate of reft at the pin K ; when tiie wheel,

having flopped the balance, fends it off again with a new
impulfe, by ftriking the j allet in a contrary direction, when
the fame operation of the angular lever is repeated, and

vibrations are maintained as iu other efcapements. It

mull be remarked of this efcapement, that it does

not allow the balance to be detached for an entire vibration,

but oppefes the balance back from the point where it

its forward pufh, thereby producing a certain recoil, which,

fo far as this is a leading confideration, would entitle v

rank the efcapement among thofe of the tint clafs, but

much as the balance vibrates in v. detached or free Hat

the remaining portion of its vibration, we may place I

efcapement with propriety at the head, in point of time of

the third clafs.

24. Peter le Roy'sfecand or improvedJeJachedtfcapement.—
Some time after Peter le Roy had completed his fjrft de-

tached efcapement, and had confiderec its principal de I

he fet about contriving another, lefs liable to objection

which he fucceeded in a very confideral. en in

4
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the year 1766 lie prefented a timepiece to the Academy of

Sciences, which was afterwards tried at fea by the French

government, with his improved efcapement, which we fli.dl

now defcribe. Figs. I, •, and 3, of Plate XXXIV. exhibit

fufficient of Peter le Roy's improved efcapement to enable

Our readers to form a complete idea of its conftruction ; the

leading feature of wIhcIi is to give the balance one tem-

porary pufh that (hall maintain its motion for two fuccelfive

vibrations, one forwards and the other back, and that this

pufh may be given at a moment of the balance's vibration

that is moll favourable for avoiding a derangement of the

law of the fpring's forces. Fig, 1. is a view of the balance-

wheel, which has fix radial levers for teeth, but no rim,

that it may be as light as poffiblc, the ends of which levers

are bent downwards, that i», in an oppofite direction to

thofe on the horizontal wheel with Graham's cylinder

efcapement ; the connection of this horizontal balance-wheel

with the train is by means of the pinion on the oppofite end

of its arbor ; Jig. 2. is -the arbor of the detents, on which
there are three levers, one double one for locking, and
two fingle ones for unlocking, all clearly (hewn in the

tig i'. re ; Jig. 3. (hews the wheel, detents, unlocking levers,

and balance in their relative fituations, and in one of the adl-

ing pofitions: A is a portion of the balance, on the plane of

which is fcrewed a pallet/', fo as to fall in the way of one

of the levers of the balance-wheel. The fame letters denote

the fame parts in Jig. 3. as ia Jigs. I and z, which therefore

explain themfelves. The action may be explained thus :

fuppofe one of the levers of the balance-wheel to be detain-

ed by the claw of the detent D, while the balance put in

motion is vibrating in the direction from i to A ; when
the force of the balance fpring, not feen, overcomes the

momentum of the balance, it returns by means of the fpring's

force, which is-now at its greateft teniion, or dillance fro.m

the point of quiefcence + the direction of the balance, we
hive faid, is now from A towards i ; in this return a pin at

/', fituated in the fuperior plane of the balance, ftrikes the

end of the lever H F of the deteut arbor, unlocks by this

ftroke the detent D from the claw of the wheel's radial bar

or tooth, and at the fame inltant directs the other end H e

of the double detent into the way of a fucceeding radial

bar of the wheel K r, which now refts on this end of the

detent ; this part of the action h calied by the inventor the

preparation, the vibration goes on to finifh, and the fpring

brings the balance back ; at a certain part of this vibration

the balance receives its ftroke from the radial bar K, which
impels the pallet/), .fcrewed on the balance itfelf, in this man-
ner ; a pin, fituated like the former pin at ;', but placed on
the inferior plane of the balance, out of fight, and a little

farther from the balance's centre than the former pin, ftrikes

the end of the fhort lever H r, and unlocks the radial bar of

the wheel, that has been retting againft the oppofite end of

the detent D, and that now runs on to D, which is in the

way to catch it ; during this fhort period the wheel is free,

the pallet p of the balance being at that inllant in the liga-

tion F, the point K of the radial bar K r of the wheel pur-

fues the pallet and makes its ftroke on it, .about the time
when the balance-fpring, as we fuppofe, is at its quiefcent

point, and therefore when the balance is moving with its

moft accelerated velocity ; the ftroke is of fnort duration on
tnat account, as well as on account of the fhort dillance the

wheel has to run before it is again detained by the detent I) :

the backward vibration is made as before, and the lame pro-

Ctfs is repeated of two lockings and unlockings at each
ftroke of the wheel on the balance. The ftroke, however,

which the balar.ee receives, has more force than both the

ftrokes that its pins give in the ads of unlocking, and

therefore the difference of thefe contrary flrokes conflitutr?

the real maintaining power of the balance, which was of the

thermometrical kind, with alcohol ind quickfi'ver, as de-

fcribed under our article CoMPENSATioM-^ii/a«rc. The
ilep made towards perfection, when this efcapement w.is de-

vifed, was very long, ami the principal objection to it in

practice is, that it has too many pivots that require oil, as well

other parts that come fucceffivcly in contact during the

a£tion, which therefore are not fufficiently free from friction

and confequent wear. It may be neceflary to add, that to

prevent the detent's being difplaced by any jerk, a long tad-

piece behind it is contiguous to a circular appendage of the

balance, feen from /' to F, againft which it falls, but only

when any derangement of the detent accidentally takes

place, and thus reinftates it. The ftroke is given to the

balance not only when its velocity is greateft and leaft liable

to be deranged, but the pallet that receives it, being re-

moved from the centre ot the balance, requires but a compa-
ratively fmall impulfe in this fituation ; belides, the fpring,

which the inventor conlidered as not defirable, for holding

the angular lever to its place of locking, is here entirely dif-

penfed with. This was conlidered as an improvement at the

time, but fubfequent experience has proved the utility of

fpring detents, which are now in univerfal ufein the bell

Englifh chronometers.

25. Detached efcapement by F. Berthoud.—Ferdinand Eer-

thoud, one of the members of the National Inftitute of

France, and the author of various works on horology, has

contrived different efcapements for clocks and watches at

different times, and has written more on the fubject than anr
other author, but it will not come within our plan to-detail

here all the alterations that have prefented thtrofelves to

him ; we (hall fatisfy onrfelves with defcribing a few of thofe

which hehas himfelf felectedas moft worthy of public notice

in his laft publication; " Hiftoire de la Mefure du Temps."
Others may be feen in his " Traite des Horloge.s Marines ;"

or in the " Supplement" to that work.- The firft that we
mean to defcribe is contained ipj%s 4.. -of Plate XXXIV.,
which is a perfpective view of all tlve parts neceflary to be

feen : A reprefents the verge of the balance, to which is af-

fixed by two fcrews the circle of efcape-rr.eut B as a pallet

;

C is the efcapement wheel, a b c the detent, which has at

b a claw to catch a tooth of the wheel, when it fufpeuds its

motion, during the period of the balance's free vibration ; the

portion a b of the detent is a flexible fpring, that yields firft

at the point a ; this, therefore, is thejprin-g, of the detent ; the

other part b c properly forms the detent, which has a claw

rounded at the end c ; another (lender fpring b e lies crofs-wife

near the laid end, and is held fad to the circle B by a fcrevv

and fixing-piece_/*; this fecond fpring carries a pin d near its

extreme end, which acting on the end of the detent, difen-

gages the locked tootji of the wheel, when the balance vi-

brates in a direction from B towards A ; at that inllant the

fucccediug tooth of the wheel acls on the notch or pallet

part of the circular piece B at h, and tranfmits an acceffion

of force to the balance, which now vibrates id free fpace ;

at the balance's return, the pin ,/ of the fmall fpring d e,

borne by the balance's circular piece B, applies itfelf to

the end of the detent, fo as to Aide pad it without ditlurb-

ing its pofilion with regard to the claw, againft which the

next tooth is now retting ; when the balance has fiuifhed

this fecond vibration it returns, the pin J again putties afide

the detent, and unlocks the wheel, which now gives an-

other pufh at />, and the fame operation is refumed that we
have been deferibing. Thus two vibrations are performed
at once unlocking, and atone ftroke of the wheel on the

notch of the chculur pallet piece, Tbc fmall fpring b t may
be
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be called the lifting fpring, in oppoCtion to the detent

fpring, or lpring detent ; and to give a clear idea how it de-

taches the claw of the detent in palling forwards, but not in

nalfing back again, it may be necefl'ary to obferve, that this

lifting-lpring has a pin in the circular piece B, agaiiift which
it rclls, to prevent its laying too much hold on the bade
(loping part of the detent's extremity ; but it is at liberty to

Id in the contrary direction towards the verge of the ba-

lance ; and 35 tbi> fpring is very flender, and has its yield-

ing point or centre of motion at the remote end e, it gives

way to the detent in the direction that pulhes the detent

againil the tootli of the wheel, which becomes a prop to

fteady it ; but when the impulfe is in a contrary direction,

the detent, having no fuch prop, and its end being at that

Gde fuited to receive the blow of the pin without its Hiding,

itfclf yields and withdraws its claw from the wheel, which is

then unlocked. The fpring of the detent is alfo confined

from rebounding too far by a pin g fixed in the plate.

Here we have an inftance of a retrograde Itep in the improve-

ment of efcapenients, the fpring which Peter lc- Roy labour-

ed to reject in his fecond conftruftion is here refumed with

an additional fpring, and the adoption of the fpring-detent

lias become general in the fnbfequent conftruftions. Ber-

thoud began his detached efcapements in the year 1 754.
26. Another modification of a detached efcapement by Ber-

thoud.—The efcapement which Berthoud employed in fome
of his watches, particularly N° Co, was confidered by him to

be more fure in its action than the preceding one, as well as

more cafy of conftruftion ; Jig. 5. of the fame plate repre-

fents the plan of one of thefe efcapements, where L is the

efcapement wheel ; m the circle of efcapement carried on the

verge of the balance
; p or the detent, the claw of which

atrfufpends the motion of the wheel; the verge carries

above the circle m a fmall tube made faft by friftion, and

to this, tube is made faft a projecting forked claw, in which

a pin is adjufted to aft on the detent and raife it. The
pin, which we will call s, in turning in one direction, afts

on the part^> of the detent, and withdraws the claw r from

the wheel ; this is now at liberty to impel the circle m by
its notch and with it the balance ; the flender fpring u

brings back the claw of the detent, and the vibration goes

on ; at its return the pin meets with the end of the detent-

fpring fixed on an arm at /, this fpring yields to the retro-

grade motion of the balance. The balance at its return

makes its pin (of the fork) urge the fpring/> againft a pin/

in the arm n of the detent ; this arm turning on its centre of

motion, withdraws the claw of the detent from the wheel,

which now afts again on the notch of the circle m, as before.

The pin q ferves as a flop to the detent, and the arm k of

precaution is to lock the wheel when the balance is dif-

mounted.

27. Another efcapement without a fpring by Berthoud.—Fig.

6. of the laft plate is a view of an efcapement by Berthoud, in

which he has difpenfed with fprings altogether. The ac-

tion of the wheelA is tranfmitted to the balance, as before,

by the notch of the circular piece B on the verge ; the pre-

fent pofition of the parts is for the moment when the detent

allows the wheel to begin its aftion on the notch of B.

The detent C has two arms, with each a claw a and b, the

faces of which are circular ; the claw a ferves to fufpend

the aftion of the wheel after its ftroke is made ; but the

claw b receives the tooth of the wheel when the balance in

its return makes the tooth at a to efcape. Thefe effefts are

produced by two levers C d, C e, forming the fork that

moves the detent C : this fork is fixed on the centre C of

the detent, and its levers lie one above the ether. The
lever C d, which i6 contiguous to the detent, correfponds to

the fmall femi-eircular piece d e, placed on the circl* °\

efcapement B ; this femi-circle is notched by lines, one ol

which tends to the centre ; tin's fide oi (he notch unlocks the

wheel by its aftion on the arm C d whenever the balance re-

trogrades from the firft vibration of the pair ; during this cf-

feft the wheel advances but a fhuit way, juft futlicieiit to

unlock the claw a, and to fuller the balance to proceed in

its retrogradation. The balance, having finiihed in a de-

tached ftate this fecond vibration, retun s, whi-u the fetrri-

circley^, placed over the other femi-circle, and notched in

like manner, prefents its acting fide to the upper army' C of
the fork, and unlocks the tooth at claw b ; at this moment
another tooth, catching the notch at c of the circular piece

B, gives it another impulfe, and confequently puts the ba-

lance in a date of renewed force, and the procefs already

defcrihed is renewed, while the femi-circular pieces d e and

fg on the verge alternately fervc to keep the arms C d and

C e of the fork in a firm pofition to enlure the defired ef-

feels of the efcapement. It is eafy to perceive that there

mull be much friction in this efcapement, and that the femi-

ciicular pieces on the verge of the balance, if not fomehow
counterpoifed, mull affect the. rate of going in different

pofitions of the time-piece.

28. Detached efcapement nvith a detent andfpring by Ber-
thoud.—Fig. 7. of the fame plate is the plan of another of
Berthoud's efcapements with a detent and fpring, and that

which we underlland has been moil copied by others. It

was ufed in the author's marine time-piece N' 9. A is the

circle of efcapement ; C the wheel ; a b A the detent with
three arms ; the arm a fufpends the motion of the wheel
while the balance ofcillates in a free ftate ; the fpring d
ferves to bring the detent a back again as foon as the pallet

c has ceafed to aft on the arm b ; at that moment one of
the teeth of the wheel impels the circle by afting on the
roller h, and communicates its force to the balance ; this

having finiihed its ofcillation returns, and in the return the

pallet e meets with the end b of the detent, which turns the

pallet back towards B, the centre of the circle, till it has

palTed without unlocking the wheel ; its fpring b brings the

pallet back again to its original ftate of reft on the pin at c,

the ofcillation ceafes, and in the return of the balance the

pallet c again meets with the arm b of the detent, which it

turns afide, the tooth being no prop to it in this direftion ; the

unlocking therefore takes place ; the wheel's motion is re»

fumed, and a new impulfe is given to the moving balance,

Here the detents are arms or levers afted on by a feparate

fpring, as is alfo the pallet, confequently there ftill remain

pivots that require oil, though we are difpofod to confider

this as the bell of Berthoud's watch efcapements
; perhaps

equal to any of the Engl i ill conftruftions.

29. Jfcchronal tfcapevu nt of a watch by F. Berthoud,-^

Among the other contrivances of Berthoud is an efcapement
for a watch with ilochronal pallets, fimilar to thofc applied to

a pendulum which we have defcribed above, but the mode of
applying them is different. In Jig. 8. of our laft plate, A
is the etcapement wheel; B the anchor with the ifochronal

pallets producing a fmall recoil, and formed in the manner
before defcribed, (leejjg. 1. of Plate XXXIII.) C D the

balance ; a a pinion on the verge above the'wheel, that is ac-

tuated by a feftoral toothed piece I, attached to the anchor

ef the pallets, and moving with it round the common centre

of motion of it and the pallets at £ ; the intention of this

conftruftion is to produce a long ofcillation of the balance

compared to the motion of the wheel and toothed feftoral

piece, and to render all the ofcillation?, however long or

fhort, of equal duration, the arcs of aftion being large in

proportion to the whole ofcillations, This conftruftion

may
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tnny have given rife to that which in now known by the

the Liverpool pfcapemcnt, which fo greatly refera-

ble it, that they may be con fid ired as the fartie thing, We
ined a watch by Litherland of Liverpool, with a view

, 1 1 -
! i ription am! drawing, but we found

that ili ' onl) difference is, that the pallets arc placed a little

< n one fide of the whorl, in (lead of the three pivots being

i'i one (Irai ;ht line, and that the centre of the pallet's mo-
tion is between tin- verge and pallets requiring a counter-

poife behind: a further defcription is therefore unneceflary.

30. Modem efcapements of Englifh ihronometers.— If we
had not already anticipated, our delcriptions of the modern
efcapements for chronometer:;, as they are now made in Eng-
land, we fhould have given them a place here ; but as we
have been very minute in our account of the efcapements of

Meffrs. Mudge, Arnold, the Brockbanks, and Earnfhaw,
under our article Chronometer, and have given drawings

of them in our Plates XIII. XIV. and XV., it would be

fuperfluous to enter into a fecond detail of the fame here,

and therefore we pafs over them by a fimple reference to.

the article already named.

It may not be improper to mention here, that Mr. John
Watkin, efWeft Smithfield, has propofed an alteration in

the fituation of the pallets in the modern fpring detent ef-

capement, for which he received thirty guineas as a premium
from the Adelphi Society, in the year 1804. His altera-

tion confifls in brin ;ing the pallets into a fituation between

the centre and circumference of the wheel, and making the

wheel a contrate one with the teeth upwards. (See the

nfaftions of the Society, vol. xxiii. p. 375.)
31. Mudge7

s forked efcapement.—Mr. Mudge contrived

another detached efcapement befides the one we have referred

to as already defcribed, which we fhall now notice, though
he did not feem to place fo much value on it as Emery,
Margetts, and otheis have done after him ; we fhall not be

able to make the reader comprehend the conftruclion with-

out two fi
' I. of Pliile XXXV. is the plan of this

efc; . 2. a profile or fide view of the frame

that contains tin lanifin : A is thi cfi ipement wheel,

B the anchor of the pallets, which ai ham's dead-beat

kind adapted to a watch, and whh !i neci (Tary torce

to the balai ce for maintaining its 1. < tion ; n is the centre

bf motion of the anchor, nearer to the wh :1 than to the

balance ; b is the forked part of the anchor, the two prongs

ot which appear in fig. 1. to be clofe loj 1 ther in the lime
pla;.e, but fig. 2. Ihews that they arc one above the

other. The pallets are on the verge of the balance, and
are of the cylindrical fort, one above the other, fo as to

fall in the way of the two prongs alternately, pallet 1 is

urged by /., and pallet 2 by the other prong in its turn; the

of action ot the prongs on the two pallets is very

fliort, and the blows are made alt -match' one in each vi-

bratioi ; thi rei aindei of the violation is perfectly free,

the wheel being in the intervals relting on th«* circular por-

or pads of the anchor's pallets, which may in this cafe

be confidered ; and pallets alternately. A time-

by Emery with this efcapement performed with won-
derful accuracy, though the detachment continues only for

a po 1 before the balance has its force

rein. icntly might be fuppol.d to have

its motion more diflurbed than if the impulfe had been given

at each alttma'.e vibration. The queen's watch by M"
with this ' had a flight recoil, which kept one of

the prong=. p,,. 1 lie cylinder of the verge

to Itcady the fork. fori ance ..
11 xeelleut.

Margetts' mod'tfi. uion ofMudgi'iftrhedefoaptmtnt,—
The late ingenious Margetts adopted Mr. Mudge't. chape.

Vol. XIII.

mcut, which w I
.' jnft defcribed, fov his chronometers

that indicated both folar and fiderial ti.ne, but made fome
alienations with the fork. Fig. 3. of the fame plate Ihews
the plan and profile of Margetts' modification, where A ii

the wheel ; a b the anchor moveable at a ; b the fork w her
the prongs are in the fame plane; c a piece of Heel carry™*
a pin e under its extreme end that llrik.es the p'ronj

fork t alternately, one at each ofcillation of the bal

which (h'okes unlock the wheel ; h and i are two banl

fcrews, the [joints of which aft as flops to the anchor at op-
polite fides of the centre of motion, and keep the fork ii

place'to be caught by the pin e, one or other of them at

each vibration ; ilk a circular piece of metal, under the pal-

let piece c, that has a notch in it bounded by ftraight liner,

going towards its centre ; and /is a pin carried under the
anchor, as feen in the figure, the end of which gives the
circular piece da. pufh, by acfing on its notched iide at each
unlocking of the wheel, thereby aiding the vibration: the
pin /is always at the notch when the pin e is in the fork,
therefore the notch in d and the pin in c are always placed in

the fame vertical line over one another, and as they move to-
gether on flic verge will always remain fo, while the pin f
and fork b are alfo together on the anchor. The writer of
the prefent article has a chronometer bv Margetts with this

efcapement, which acls very well when ftationary, but when
carried in the pocket the pin is apt to catch the outfide of
the prong, when any jerk has feat the anchor back during
the balance's excurfion.

33. Modification of Mudge'sforked efcapement by R. R '

.

of Paris.— R. Robin, a watch maker of Paris, publiihed a
memoir in 1 704, containing an account of a free- efcapement,
which he confidered as new, but which we confider as
another modification of Mr. Mudge's forked efcapement,
though we allow that in theory it appears to be an improve-
ment. Fig. 4. of the fame plate is a plan of this efcapement,
in which the wheel rellores the exhaulted force of the
balance once only in two vibrations, which circumflance

lutes the imp ovemeut ; to effect this, pallets G a,
and G b, acting as detents, are made of unequal length from
G, the centre of their motion, and the fork, which is feeu
feparately at e, as well as the tooth or pallet d and lever/ are
concealed under B, the circular piece carried by the balance ; ,

the fork c is fall to the end of one of the pallets a, iniiead
of forming an anchor with the pallets, but this fhape makes
no difference in the action ; the lever/ is alfo fad to the fame
underneath the fork ; but the tooth (/.which ads with the
fork, is fall to the verge under B, as we have already faid.

have given three pofitions of the circular part B and
pallets, to fhew more clearly the nature of the action, as fome
of the acling parts are concealed. One of the claws a of
the pallets being removed, the wheel A efcapes, and acts ori

the notch of the piece B, thereby aiding the balance ; the
claw b receives another tooth and' holds it as a detent, and
the balance jiniuies its ofcillation; at its return it unlocks
the tooth at b, which is the longer pallet, and the win

1 1

on a very (hort way till a leading tooth falls on the
pallet ,(, and the balance vibrates without a eew puth ; at its

return the tooth at a is unlocked, and its efcaping tooth
the notch of B another pufh, which ferves for ottn r

two vibrations; but if the two ends of the pallets G b, and
G a, had been of equal lengths, the efcapement would have
acted in the ufual way, and would hava given its pufh at
each ofcillation. The manner in which this effecl ia pro-
duced, however, does not yet appear evident ; the lever /',

which is fait to the end a of the pallel or dot. nl I ! , , refts
in a groove made in a circular collet on the verge, and
holds the fork e from going on one fide, like as the banl

3 T fcrews
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ferewa da in Margctts' efcapement] then the tooth d, faft to

ihe balance, (trike< the two prongs ofthe forks alternately,

one at each vibration, which ilrokcs make two unlockinga

during the time that one puih i:> made to tlie balance by a

-i , becai •• the laid tooth previously made two Hops

irard, one long and one (hart, before it efcaped to make
its puftj, We have not been informed how this modification

performed, bat we fee no reafon to doubt its competency,

while we fee n I I reafon to admire the ingenuity of the

application of two detents of unequal length, formed like

the pallets of the . I m :nt, which detents we
have named pallets on tfiat account.

^4. Prior's modification
'

'sforked efcapement.— In

the year 1798 Mr. John Prior received 30 guineas as a pre-

mium from the Society for the Encouragement ofArts at the

Adelphi, forhis invention of what heconiidcred a uevv detach-

ed efcapement ; but its fork differs from Mudge's principally

in its having a roller for a pallet borne by an arbor carried

by the balance itfelf; the wheel of efcapement, together

with its ailing pallets, were limilar to Le Paute's improve-

ment on Amant's wheel, and therefore had nothing original

in it. The reader who wiihes to fee t lie account and draw-

ings of this efcapement, compofed as it is of Mudge's and

Le Paute's- contrivances, which notwithstanding the author

mioiit not have feen or known, may find it in the 16th vol.

of the Tranfactions of the Society juft named, and alfo in the

2d vol. of Nicholfon's Journal, 4to. ed. p. 365 and 364,

where the editor has remarked that Mr. Croilhwaite of

Dublin had made a pendulum clock with limilar pallets

in 17S8, which was defcribed in the Memoirs of the Irifh

Acad. vol. ii.

Prior junior has very recently been rewarded by the fame

fociety for another efcapement contrived by him for a clock,

but the account of it is not yet publiihed in their Tranfac-

tions, and therefore cannot with propriety be given here.

35, Duplex efcapement.—We are not informed who was the

original contriver of the efcapement known by the name of

Duplex efcapement, a name probably taken from the cir-

cumftance of its having a wheel with tiwi fets of teeth necef-

i'ar.y for the efcaping ; neither are we aware of its date ;

but the efteem in which it is held by thofe who have tried

it, entitle it to a place in our collection. Fig. 5. of Plate

XXXV. exhibits on a large fcale enough of the acting

parts to enable us to convey an idea of its aftion. A B is

.' part oftfte efcapement wheel, having teeth a, b, c, &c. at

the periphery, intended for detaining the wheel while it of-

cillates beyond the angle of aftion. An agate cylinder def,
placed on the verge of the balance, acts with theie teeth to

produce the defired effect. This cylindrical agate has a

notch d, which pafl'es by the tooth at D, that is fuppofed

to reft on the cylindrical furface, when the motion is in the

direction def; but when the motion of the cylinder is in

the contrary direction fe d, the tooth at D falls into the

notch and accompaaies it, preffiiig on one of its fides till the

notch comes into the fituation d : the tooth, then at the

lituation of b, efcapes from the notch, and a iucceeding

tooth falls on the convex furface of the cylinder at D. The
other fet of teeth are eredt on the plane of the wheel's rim,

and are itrong and fquaied at the fides j they Hand a

little ihort of the middle of the fpaees between the pointed

teeth on the edge of the wheel, but confift of the fame num-

ber ; they are to be feen at I), i, &c, denoted by darkened

parallelograms : above the fmall cylinder we have named as

Tieing made of agate, is a larger one E F G without a notch,

and placed high enough on the verge to go over the edge of

the wheel's rim ; this bears a pallet of ruby or lapphire G,

g enough to fall in the way of the fquare vertical teeth.

when they happen to be near the line joining the centres of

motion of the balance and wheel, but iliort enough to avoid

touching the teeth when not near that line. The larger cy-

linder is fo placed with refpect to the fmall one, that when
the tooth ,'/ has juli efcaped from the notch, the pallet G has

juil palfcd the fquare tooth h, which was at A, while D relied

on the (mall cylinder, but is moved from A to h, while I)

moves to b. The wheel is now free, and the tooth l> exeiU

its force, derived from the main- fpring, in. the moft direct

way on the pallet G, and urge- ii til] another tooth

0!) the edge falls on the convex part of the fmall cylinder

def, and the fame action that lias been defcribed is re-

fumed. The angle of action in this efcapement depends

partly 011 the length of the pallet G, and partly on the

diameter of the fmall agate cylinder, and advance of tooth

1) into the notch ; for when a horizontal tooth on the edge

falls on the faid fmall cylinder, the motion of the wheel is

arrefted, and the vertical fquare tooth ceafes to impel the

pallet G fo far as it otherwife would have done. This ef-

capement requires very little oil on the fmali agate cylinder,

and none at all on the pallet G, which receives a diredl pufll

without friction, and its excellence is conlidered as at leatl

equal to that of Graham's horizontal or cylindrical efcape-

ment.

36. Free efcapement under thependulum.—The clock efcape-

meuts which we have before defcribed fuppofe a connection

with the upper end of the pendulum, which is the moil

common connexion, but there are efcapements that give

their impulfe at the inferior end, one of which is reprefented

byJig. 8. of Plate XXXV. which we (hall now defcribe,

though we know not who was its original contriver. The
patt A B D C is made fail to the rod of the pendulum,

and vibrates therewith ; at B is a joint on which the lever

B C is moveable ; fo that when the end C meets with any

reliflance the lever mounts upwards at this end, but cannot

fall below a horizontal line ; it terminates in a claw with

both an interior and exterior Hope or inclined plane; D is a

pallet of agate or other poliihed ftone, with a flat face

next the end C of the lever, and made fail into the verti-

cal part AD; FGHI is a two-armed detent, moveable

round H as a centre, but kept in itsprefent pofition againft

the (lop or pin K, by means ef the w«ight G, when not

otherwife afted on. In the prefent pofition the arm H I,

which forms .the detent, detains the troth I of a vertical

wheel of efcapement, while the pendulum is fuppofed to be

vibrating clear of all the teeth. Let us fuppole the end C
of the horizontal lever, moving with the pendulum, to be ap-

proaching the end F of the fecond arm of the detent ; pre-

fentlv it gives the end F a blow, the lever C flies up, Aides

over the inclined face of F, and returns into its horizontal

pofition ; when the vibration terminates, the pendulum re-

turns by virtue of its gravity, and the interior face of claw

C catches the exterior one of the arm F, and gives it a pull

fufficient to draw the end of H I from the tooth I ; the

wheel is then at liberty to run on till the tooth E, moving

fader than the pendulum, overtakes the pallet D, and

gives it a diredt pulh forwards ; this pulh aids the claw

C to get over the claw of F, and the weight G replace!

the arm H I to catch the following tooth M, which pre-

vents the further impulfe of the wheel on the pallet D,
and iuffers the pendulum to riniih its vibration in free fpace ;

at the return of the pendulum the fame operation is repeated,

and the pendulum continues to receive one pufh at every

two vibrations, and that when the pendulum is in its verti-

cal pofition, or moving with its greatell velocity, which we
have faid is the moil favourable point of the arc. The arc

of action, before the pallet is quitted, depeuds greatly on

'the
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the radius of the wheel compared to the length of the pen-

dulum, when the number of teetli is limited. The pendu-

lum, however, ought to be of the compenfating kind, other-

wife an increafe in ihe length of the rod will derange the

aftion of the claw C, with the claw F, as well as of the

tooth on the pallet 1), in all the extremes of atmofpheric

temperature. The maintaining power of the train that ac-

tuates the wheel E M may be either a fpring or weight, as

the mcchanift mav think proper. Berthoud h.as propoied

this conftruftion of a free efcapement for a half-fecond's pen-

dulum in his " Hiftoire de la Mefurc c!u Temps," tome i.

p. 214 ; but he does not clearly fay that it was of his own
contrivance ; on examining his drawings, fince our obfer-

vations were written on this efcapement, we find that this

author propofed a compenfation pendulum to be ufed with

it ; and he propofes fuch a combination of parts as a pro-

per model for an aftronomical clock to vibrate half-feconds.

Mr. Nicholfon, who has alfo defcribed the fame efcapement

as one he has noticed in England, does not venture to

afcribe its invention to any particular artift.

3". Detached efcapement of a clock ly Berthoud.—Among
the numerous contrivances oi F. Berthoud in clock-work, we
frequently find this author apph. ing the fame contrivance

to anfwer different purpofes ; for inftance, when he had hit

upon an ifochronal eicapement for a clock, he adapted it

foon after, as we have feen, to a watch ; and in the inftance

before us, he has converted a free or detached efcapement of a

watch into a clock efcapement, which we (hall here defcribe,

not knowing the exaft date of the application. Fig. 1. of

Plate XXXVI. is a reprefentation of an efcapement of the

third clafs adapted to a half fecond's pendulum, as defcribed

by Berthoud himfelf. F is the efcapement wheel, and a, b,

the detents of efcapement, (formed like the pallets of the

dead-beat efcapement of Graham,) the action of the wheel

F is tranfmitted to the pendulum by means of the notch

made in the circular portion of the efcapement piece A B,

thus ; the detent has two claws, a and b, formed by portions

of a circle, at the holding parts. The claw a ferves to fuf-

pend the aftion of the wheel, when it has communicated its

motion to the notch of the efcapement piece, which this

does again to the pendulum, by means of the lever C, which

it carries, and of the roller D, correfponding to the pendu-

lum. The claw b ferves to receive, and to detain the wheel,

when the pendulum returns. Thefe effects are produced by
two levers d c, e r, fixed on the centre c of the detent ; but

one of them more dillant from the plane than the other.

Thefe two levers form a fork that correfponds to the circle

of efcapement b g. The lever d e, which is' neareft to the

detent, anfwers to one portion of the circle £, carried by the

circle of the efcapement D. This part g prefents a ftraight

line to the fork d, which being afted on, detaches the claw

a of the detent, and, confequently, fetsthe wheel at liberty.

The notch /prefents itfelf, and the tooth of the wheel afts

on the notch, and reftores to the pendulum the force that

it had l«#ft. The wheel having finifhed its action on the

notch f, a tooth prefents itfelf to the claw b, and the pen-

dulum finifhes its vibration in a free manner, at its return,

the portion of the circle g, which is mod elevated, meets

with the arm e of the fork, and difengages the claw d ; the

tooth that was here detained now efcapes, and runs on a

ihort fpace before another tooth drop3 on the claw a, and

the procefs is repeated. We have not feen this efcapement

md.

38. Efcapement by Mr. Nichelfon,—Some time in the year

1, Mr. Nicholfon fays ( Phil. .lour. vol. ii. 4to. p. 59.)
that lie contrived a clock efca;> ment to go without oil, and

h it of the dead-heat kind; it was conftruftej in the

year 1798, and when the account was written had been go-

ing freely for a year or more. His account is this, Jig. 2.

of Plate XXXVI. " is a (ketch, in which G H reprelents a

fteel wheel ; D and E are pallets of agate, with flat polihhed

faces. The pallet D is fixed to the lever D C, which i»

nied to its prefent fituation by the loaded branch or arm

C 15 retting on 'the flop k. The lever E C is alfo kept in

its fituation by the loaded arm C A rcfting upon I. A pm
N proceeds from the pendulum rod to its lituation between

the levers. The centre of motion of the pendulum is in the

continuation of tlie axis of the pallets. Suppole the vi-

brations to be begun ; the pin N in its progrefs will litt

the pallet D towards L, while part of the weight B will be

fupported by the tooth of the wheel which will follow, ami

at Lift efcape and fuffer the oppofite tooth F to fall on the

pallet E. But in its return, or defcent, the pendulum will

be afted on by the whole weight B, and, confequently, its

vibration will be kept up. When the pin N rules the pal-

let E, a fimilar effect will take place on the fide of the per-

pendicular towards M, and thus the procefs will go on as

long as the wheel G I J retains any force." In this efcape-

ment, the two weights are not raifed entirely by the afticu of

the wheel, but are chiefly lifted by the pendulum itfelf;

therefore though the vibratiop is made during the repofe ot

the wheel, in a ftate detached from the train, yet the pendu-

lum is not detached from the weights, and, confequently,

the compound law of forces by which the pendulum is main-

tained confitts of the aftion of the pendulum's gravity, of

the aftion of the ball's gravity, which afts in concert with

the other, and of a Ihort aftion of the wheel on the agate

pallet ; this compound aftion differs from Mudge's and

Cumming's in this refpeft, that their weights are raifed by

the wheel entirely without oppoling the pendulum, other-

wife than by the ihort ftroke made at unlocking.

39. Crank efcapement by Simon Goodrich.-— In the year

1799 the Adelphi Society rewarded Mr. Goodrich for

his contrivance of a crank efcapement, which is exhibited in

Jigs. 3. and 4. of Plate XXXVI. of whichJig. 3. is a front

view, and_y?j. 4. a fide view of the fame,where the fame letters

of reference apply to both. A A A A is the back plate of

a clock frame ; B tl e crank fixed to the end of C the arbor

of the laft pinion of the train ; D, D, are two fmall wire

chains, compoled of two links only attached to the crank B,

by means of two collets, with great liberty of play. Thefe

chains are fattened to E, E, two fmall lprings fcrewed to

FF F, a bar that goes acrofs. and is faftened in the middle

to G G, the crutch of the pendulum. I, I, are two fcrews

going through the bar F ; the ends of which being made
to aft againlt the fprings E, E, ferve to adjuft them to a

proper diftance and degree of (Irength, and by that means

eafily to put the pendulum into proper beat, tnjig. 3. the

pendulum is partly reprefented by dotted lines, in order to

fhew the crank, &c. The advantage? attributed to this

conftruftion are, fimplicity of conftrudtion and confequeirt

cheapnefs ; total iilence during the efcape ; uniformity

of aftion on the pendulum ; durability and certainty of

continuance; and the power of afting without oil. Thefe
properties may recommend the efcapement before us, but as

its influence on the pendulum is conftant, it is but ill calcu-

lated to counteraft any irregularities in the maintaining

power as tranfmitted and varied by the train under different

circumftances of wear, dirt, and friction. The originality

of the contrivance is that of a rotatory motion Converted

into a vibratory one, which Soumille had done very nearly

in the fame way in the year 1746. (See Machines et In-

ventions approuvees par 1'Academie Royal des Scienca .

tome xiii. p. 32J.) As there it uo [i ip
1

'heel, a

3 T i further
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further explanation is unneceflary to every one who has feen

a treadle in aclion ; but it may be neceflary to •.•etnark that

.in additional wheel and pinion mull be rcquifi'.e jn the train

where the lall pinion revolves more frequently than in other

efcapemeiits.

4c. Efcapement without a verge on the pallets by Ed. Maf-

J"cy.—Mr. Maffey's efcapement without a verge was one of

two efcapements which together gained him twenty guineas

from the Adelphi Society in 1803 ; the other, being of the

4th clafs, will be defcribed in another phce. Fig. 5. of Plat:

XXXVl. is a plan of this efcapement, which is of a novel

coi.ilruclion, borrowed probably from the fpring d tent

efcapement of the modern chronometers, and adapted to a

clock, where the pendulum is free, during a large portion

of its vibration. The pendulum rod is feen at a, fufpended

by a oiece of watch fpring in the ufual way, but without a

crutch and verge ; b is the iu tag wheel w ith its teeth fhaped

like the dead-beat kind, except that they arc rounded at the

end ; this wheel is not within the frame as ulual, but on the

outfide of the back plate ; c and <! are the arms of the pallets

faadg refpe&ively ; thefe arms are, attached to the frame,

and are adjultable for the included angle by the fcrews b and

;. which prefs againit the upper ends ol the arms, that open

like a pair of tongs, and are kept open by a (lender fpring e

forced into notches at the ends. A crois bar I, carried by

the pendulum, gives alternate llrokes to the two pins fixed

in the palletsJ and g, at the time of unlocking. In the fi-

gure the pendulum is fuppofed to be in motion with the pin

of pallet g refting againit the crofs bar k, which bar it im-

pels on the returning vibration, and aids the pendulum,

while the inclined plane of pallet/ is railed by the wheel to

give its ftroke, when unlocked, in a contrary direction. Thus
the pallets are railed partly by the wheel and partly by the

pendulum, as is the cafe with Mr. Nicholfon's pallets ; for

the fpring in this cafe peiforms the fame office that the

weight does in that ; but In this efcapement the inclined

planes mull require oil, which is not neceflary in the other,

where the wheel acts by a direct pufh without any Aiding

motion. The inventor tells us, that a more than ufually

large maintaining power is neceflary when this efcapement

is adopted, which indeed mull be the cale with all detached

efcapements, where the duration of the impulfe is fhort.

The reader may have obferved that we have not yet no-

ticed in tills article the fourth clafs of efcapements which

aft by the aid of remonioin ; this omifiion has been inten-

tional, not only for the purpofe of avoiding the further en-

largement of the article, but that we may give the hiftory

of the invention of the remontoir, and of its modifications by

the different ingenious men, who have preferred its life to

that of a detached efcapement without fuch additional aid.

We have already had occafion to fpeak of Harrifoo's and

Mudge's auxiliary fprings, or remontoirs, under our article

Chronometer, and it will fufrice, for our prefent purp

to name here that Huygens, Leibnitz, Gaudro.i, Haley,

Breguet, De Lafons, Mafley, Mendam, Antis, an

d

kothere

have taken a part in bringing the remontoir into notice, as

we (hall have occafion to relate more particularly under the

article Rimontoir.
ESCARAY, in Geography, a town of Spain, in Old

Caflile ; 5 miles S. of Calzada.

ESCARIGO, a town of Portugal, in the province of

Bcira ; 12 miles N W. of Penna Macor.

ESCARPE, or Scarp, in Military Affairs, relates to

the exterior Hope of each defence, while on the other hand

the interior (lope of every excavation beyond or facing the

efcrtvpe is defignated the counter-fcarp. It may be ne-

ceflary to remark, that, in ftriclnefs, the term is not applica-

E S C
ble, except where fome talus or (lope is given to tit? exte-

rior, though it is in very general and indifcriminate ufe. Ori-

ginal!., when the Iidcs of hills, &c. were to be defend-

ed, it was found neceflary to remove all fuch maffes as

might afTord cover to an approaching enemy, or enable

them to afcend to the aflault ; each rugged exuberance

being in fuch cafes adequate to the lleps of a ladder, and
ing a footing to the affaila I

To avoid this facility of attack, it became cuftomary to

chip away the prominent parts, and to render the furfnee

inacceifible ; this was effected by cfcarping it, (from the

French verb efearpcr, to cut deep or Hoping,
J

in fuch man-
ner as to render it impuffible for any one to afcend without

the aid of ladders, &c. ; giving at the fame time a d

line of fire to the defenders, a ig them to roll down
ftone;, &c. with prodigious effect, upon fuch as ihv.i'.d

have the temerity to aflault.

Latterly, however, the term has been applied to the ex-

terior face of the works, whether the wall, orrevetement, be
inclined or perpendicular. Nor does the corruption llop

here ; for many are in the habit of calling the berm the

elcarpe, and ot confounding the covert way with the coun-
ter-fcarp : whereas neither the efcarpe nor the counter-

fcarp have any thing to do with the terre-pleine, or level

ground ; but are applicable folely to the inclined faces of the

ditch and ramparts rclpcciively.

It is trite that modern engineers, who often allow their

phrafeology to follow cuftora rather than etymology, make
little, ifany, diflinftion between fuch rev.-- -meats as are in-

clined, and fuch as are perpendicular ; not that many oppor-
tunities exifl for indulgence in this error; there being very

few walls or revetements intended for military works, and
efpecially for the faces of parts fubject to be battered, which,

have not a talus equal to at lead one fix th of their refpect-

ive heights.

In fome fortrefles lefs reliance is placed on the artillery

mounted upon the leveral works than upon the advantages

afforded by the inclination of the efcarpe. Thus, where a

fort or redoubt is built upon a conical mound of rock, of

which the interior may be excavated for lodging the defend-

ers and their fupplies, if the face of '.he cone be every

where efcarped to an angle of about 40 , or more, from the

horizon, a very moderate perpendicular, fay to the depth of

feven feet, around the fummit, will prevent any afTaiL

however numerous, from carrying the place by ftorm
;
pro-

vided that pependicular be properly manned and fupphed

with large flones, perhaps from twentv to a hundred

pounds weight, which being rolled down the efcarpe, inva-

riably precipitate all who may be in the line of their de-

fcent ; fuch a defence is not to be overcome fo long as

nice is maintained, and a fupply of tlones is at hand.

In India, (as well as iu other parts of the world.) fmall

forts are often efcarped on this pri'.:cipi" ; there the flones

held in preparation f< interior of the

parapet,:: d " Mut-wallahs," (;'. r. drunken men,)

in allufion to the manner in which they roll, and in which
thoie whom they overfet are tumbled dow.i to the plain

below.

ESCARS, in Geography, a fmall town of Trance, in

the department of the Upper Vienne ; 1 5 miles S.W. of Li-

moges, which, before the French revolution of 1789, con-

ferred the title of count on the lords of the manor.

ESCARTELE', in Heraldry, quartered, or quarter-

ly. See Quartering.
ESCATALENS, in Geography, a fmall town of France,

in the department of the Lot ; 6 rtiies W. of Montau-
ban.

ESCATARI,
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ESCATAR1, a fmall ifland about ; leagues N. of

Louifbourg, in the ifland of Cape Breton.

ESCATRON, a fmall town of Spain, in the province of

Araeon, above the confluence of the Martin and Ebro,

nearly oppoiite to Rueda, between Saragoffa and Mequi-

nen/.a.

ESCAUT, The, more generally known in England by

its Flemilh or Dutch appellation of the Scheldt, or Scheldt,

was formerly a river of Auftrian Flanders, and is now a

river of France, which gives its name to one of the northern

departments. It has its fource in the department ot the

Soinme, near Beaurevoir, a few miles to the north of Saint

Quentin, a town of the department of the Aifne; runs by

Beauvoif), Catelet, Homecourt, Crcvecccur, Cambray,

Houdain, Bouchain, Nenville, Denain, Valenciennes,

Fraine, and Coude, where it becomes navigable, after having

received the Aifne ; it then flows to Mortagne, where it re-

ceives the Scarpe ; from thence it goes on to Tournay, Gand,

and Antwerp, where itL 701 metres, or 360 fathoms wide,

and 10 metres, or 3} feet deep at low water; the tide at

high water riles 15 feet. After having paiTed Antwerp, the

Eicaut branches out iuto two channels; the ealtern one

partes by Bergen op-Zoom, the weft channel, called the

Upper Efcaut, lofes itlelf between the iflands of Zealand

into the North fea, near Fleffingue or Flufhing. From
Antwerp to this place its courie is 74 miles ; it widens gra-

dually, and has p etty nearly the fame depth every where ;

but its bed is obstructed by land-banks, which render its na-

vigation difficult and dangerous.

The Efcaut has a communication with the river Somme
by means of a canal, part of which is under ground.

Escaut, the department of the, is the ninth department

of the firft region or United Countries (pays reunis) of

France, and derives its name from the river Eicaut

( Schelde) which traverfes it from fouth to north. 1 1 is com-

pofed of part of Auftrian Flanders ; its chief place is Gand.

The limits of the department of the Efcaut are to the north,

the kingdom of Holland ; to the eaft, the departments of

the Dyle and of the two Nethes, from which it is feparatcd

by the Efcaut ; to the fouth, the department of Jemmapes,

and to the well, that of the Lys. Its principal rivers are

the Efcaut, the Lys, the Durenu, the Lievre, the Dender,

&c.

There are feveral canals in this department ; that which

goes from Gand to Bruges, and from Bruges to Oflend, is

th inoft important. Another towards the north opens a

communication between Rodenherpen and Sao-de-Gand ; a

third one, near Morbeck, communicates by one of its

branches with Axel, and by the other with Hulft. There

are alfo fevcral leff'er cana.'s for the purpofes of irrigation, or

of draining low mariliy grounds.

The foil is in general fertile, and produces all forts of

tables, chiefly hemp, flux, and hops. It

abounds in game. Domeilic fowls and fweet water (ifh are

{)!entiful. The chief manufactures arc thofe of linen yam,

inen cloth, cobalt, Prnflian blue, ribbands, woollen cloth,

earthenware, glafs, writing paper. There are alfo feve-

r.d paper mills, fugar-houfes, falt-works, and bleaching

grounds.

The territorial extent of the department of the Efcaut is

kiliometres, or 159^ fquare leagues j its popu-

lation 595,258, or 3720 inhabitants to the fquare league.

The whole department is divided into four diitriCts, Ga id,

Audenaerd, Termonde, and l'Eclufe ; 41 cantons, and 338
communes. The average contribution of every individual

to the expeuces of the ftate is about 91-. 2J. flerling annual-

ly. I lei bin Statifliquc de la France,

ESC
Escaut and Meufe. the department of the, in Dutch the

department of the Schelde and Maas, is one of the ni v

divifions of the kingdom of Holland, and is reported to

comprife the weftem part of the ancient Dutch Brabant,

Zealand, and the iflands of the Maas or Meule. Middle

burg is its chief place.

ESCH, a town of the duchy of Luxembourg, on the

Sour; 7 miles W. of Dicrich.

Esch, in Ichthyology, a name given by Hildegard and

others to the fifh we call the grayling, or umber, and the

generality of authors, the thyinallus. It is of the corego-

nous kind, and is diftinguifhed by Aitedi by the upper jaw

being longer, and the back fin containing twenty-three bones.

The Germans call it afch, and the Italians temello. See

Sal mo Thymallus.

ESCHALLOT, Cepa Afcalonka, in Botany, a fpecies of

onion, cultivated in gardens for its ule in cookery, and
nearly refembliug the Welch onion. See Cepa.

ESCHAR. This term, in Surgery, implies a portion of

fiefh, deadened by the application either of aCtua! fire or

caullic fubftances. In cafes of violent burns we frequently

fee efchars produced; and whenever we wifh to make a com-
mon iflue, for the relief of any fuch dileafe as a white- fwell-

ing, a caries of the vertebras, Ike. we cannot accomphfh our

object better, than by forming an eichar with the kali purum,

cum calce vivh. The feparation of an efchar, or its detach-

ment from the living parts, is a work of nature, being chiefly

effected by the action of the abforbeut veffels, which re-

move the particles of matter, connecting the dead and living

parts together, fo as to loofen the efchar, and allow it to be

taken away, without pain, bleeding, &c.

ESCHARA, in Natural Htjlory, the name of a fpecies

of coralline, &c. the characters of which are thefe : they are

of a ftony or coral-like hardnefs,, and refemble a woven cloth

in their texture ; and the micvofcope fhews us that they con-

fi ft of arrangements of very fmall cells, whofe furfaces ap-

pear much in that form. (See Millepora.) For other

fpecies, fee Flustra and Madrepora.
ESCHAROPEPA, a word ufed by the old writers in

Medicine, to expreis a coarfe kind of barley-meal, which

had been torrified over the lire.

ESCHARO'TICS, in Surgery, are certain fubftances

and applications which, when put on any part of the body,

occalion an efchar, or (lough. Although the llriCt meaning

of the word efcharotic in the fame as that of caujiic, yet,

modern practitioners ufually underftand by the firft terra

fume application lhat is milder in its action, than Inch fub-

ftances as are denominated canities. By the latter, a furgeoft

generally means the kali purum, with or without quicklime,

or the argentuin nifratum, antimonium muriatum, &c.

But by efuharotics he commonly implies applications

like the cuprum vitriolatum, hydrargyrus prxcipitatus

ruber, Sic.

The chief ufe of efcharotics, in the practice of forgery,

is to deftroy excrefceucea, fungufes, and high exuberant

granulations. When mixed with ointment, lo as to have

their actio. 1 weakened, they are alio loiuetimes employed for

ltimulating fores, which are ol an indolent nature.

ESCHATON, in Mvfie, the difference between the

dielis enharmonica and the hyperoche ; that is, what re-

mains, after taking the difference between the ferni-tane

minor and dieiis culutrmonica, from the latter. Hcnfluig,,

in Mifc. Berolin. vol. i. p. 279, 280.

Thus the difference between the femi-tone minor and

, , ,. , . IJ iz8 312c
the enharmonic dielis is - : = , and this taken

24 JZ5 307Z
from.
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128 3 I2 5

from the diefis, is

125 3072
and is the major refidual ; which fee

30*2l6
£**-=— = 6t-f+m,
390625

This interval is about

-^- of a comma, as will eafily appear by logarithms. Mr.
100
Ilcr.fling has taken notice of this interval. He calls it

efchaton, from its being the leait and the lafl interval that

occurs in his fyftem.

The word is Creek, stx**™. See Interval.

Escuaton of Dr. Callcott's MSS., is an interval

, r l6,677,l8l, &C. , - , . .

whofc ratio is -~L - 5-3— = 5 £ + 2 /, and 13 the
16,777,216, &c.

greater refidual, which ice.

ESCHE, in Geography, a town of Switzerland, in the

canton of Uri ; eight miles S.E. of Altorff.

ESCHEAT, Eschet, or Echet, formed from the French

rfrhoir, or echoir, to happen, in Law, denotes an obftruction

of the courfe of defcent, and a confequent determination of

the tenure, by fome unforefeen contingency ; in which cafe

the land naturally refults back, by a kind of reverfion, to

the original grantor or lord-'of the fee. (1 Feud. 86. Co.

Eitt. 13.) This wasone of the fruits and confequencesof feo-

dal tenure : and is incident to tenure in focage, as well

as to tenure in knight-fervice ; except only in gavel kind

lands, which are fubjett to no efcheats for felony, though

they are to efcheats for want of heirs.

The civilians call fuch efcheats, or forfeitures, bona cedu-

ca ; and in the fame fenfe, as we fay the fee is efcheated,

they (zjfeudum aptrltur.

The word efcheata fometimes alfo fignifies a lawful inhe-

ritance defcending on the heir. But then it is ufually dif-

tinguiihed by the addition of reda ; as recla efcheata.

Escheat is alfo ufed for .the place or circuit within

which the king, or other lord, hath efcheats of his tenants.

Escheat is alfo fometimes ufed for a writ, lying where

the tenant having eltate of fee-fimple, in any lands or tene-

ments holden of a fuperior lord, dies feifed without heir,

general or fpecial : in which cafe the lord brings this writ

againft him that poffeues the lands, after the death of

his tenant ; and thereby recovers the fame in lieu of his

lervices.

ESCHEATOR, ai. officer who anciently took care of

the king's efcheats in the county, acid certified them into

the exchequer, or chancery-

He was appointed by the lord treafurer ; held his office

only for one year ; nor could any perfon be efcheator above

once in three years. But this office, having its chief de-

pendence on the court of wards, is now out of date.

ESCHEFELD, in Geography, a fmall town of Saxony,

near Wolfftitz, in the circle of Leipzick, remarkable for its

quarries of beautiful jafper, known by the name of Band-

ilein von Gnandftein.

ESCHE L, in Mineralogy, a term »fed by the fmalt-

workers, to exprefs a fort of grey fubftancerefemblingafhes,

which is ufually mixed with the fmalt when in fufion.

This is carefully feparated from it before it is powdered

for ufe, otherwise it would debafe the colour. Phil. Tranf.

N° 396.

ESCHELLON, or Echellon, in the military accept-

ation, is a term borrowed from the French language, in which

it fignifies a ladder; alluding to the regular and parallel gra-

dations of any feries of lines, more or lefs inclined from any

given bate line. Thus if we fuppofe inJig. I. Plate I. Tac-

tics, the line A B to be divided into any given number of

equal parts, as 1, 2, 3, 4, 5, 6, and fuppole the left end of

each divilion to be moveable on a pivot, the other end

fwinging round at pleafure, we fhall find that thofc fcvcral

divifions are capable of being moved forward, at the affumed

angles from the bafe li: e A B.

Now it is neceflary to be well underflood, that, accord-

ing to the military fiVp, the numb r of Lies from a:

pivot will determine the number of paces to be taktu to

make a wheel, correfponding with aright angle : thus v.

the 8th file from the pivot makes eight paces in wheeling,

the whole of the divilion performing fuch evolution

make a wheel equal to the quarter of a circle, becaufe all

diftances from the centre mull invariably correfpond with

the quarter of a circle, of which fuch diilances ar

ively radius.

But the echellon movements are never underflood t°

amount to the quarter of a circle ; that being considered

a full wheel, changing from line into column : yet th?

e<;hellon is itfelf a fpecics of column, difpofeable v

equal promptitude either to flank or front ; thus affording

peculiar advantage, while it gives at the fame time a parallel

movement of a line, broken for the moment, into fmall

portions, towards any object obliquely fituated towards

either flank ; in front or rear. Thefe important advantages

have not been overlooked by modern tacticians, who '.

amply availed themfelvcs of the mutability tkus atforded :

confequently we find the echellon adopted in the exiriing

code of evolutions, on an unlimited fcale.

It being afcertained that the eighth file, by moving for-

wards eight paces in a regular curve on the given pivot,

makes a wheel ofone quarter of a circle ; it is obvious, that

any intermediate part, of which one pace is the malt

may be wheeled, by taking the defired number of paces ;

thus, four paces will make an octave, or the eighth part

of a circle, which is the moft frequent decimation from

the bafe line.; two paces will give the fixteenth of a

circle, or the fourth part of a quadrant ; and thus of any

number.

Let us fuppofe it requifite to change the front of a batta-

lion to a new pofition, forming, as nearly as the eye could

eftimate, an angle of 75 from the bafe line A B. Now, as

each ftep of the eighth file gives a change of front eqHal to

about eleven degrees, it is obvious, that feven ordinary paces

will rather exceed the given angle ; therefore, if very great

preciiion fhould be indifpenfable, the eighth file fhsuld

make fix long, and one fhort pace, which would throw the

whole battalion into echellon at fuch an angle as would al-

low the feveral divifions to march with a full front to their

pofitions in the new line. This is a moft important object ;

becaufe it admits the utmoft freedom of individual move-

ment, and avoids that oblique tendency which mull be re-

forted to whenever fuch full frontage cannot be preferved.

Echellon may be formed towards either flank ; whether

to the rear or to the front ; the open column may be readi*

ly formed by wheeling fo as to complete the quarter of a

circle, including the original portion, and adding it to the

fupplement : both wheels being in the fame direction.

Thus if only the eighth of a circle was wheeled into echellon,

another wheel, of another eighth, will be needful to bring

the corps into open column.

To form the line from echellon ; either a back wheel may
be made equal to the wheel forward : thus, if a battalion

has broken into echellon by wheeling an octave to the right,

it will, by wheeling back an octave on the right of divifions,

be inftantly formed into line. In this inttance the right

flank gives the point d'appui. But if the left is to give it,

there the whole of the divifions rauft wheelforward on their

left pivots, as many degrees as were included in the origi-

nal wheel to the right. If the firft wheel was onlv the

16th
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jrrth part of a circle to the right, the complementary wheel

to the left mull be equal to on.y one lixUvnth. In faying

this, it is necefTary to be MiiJerllood, that all the divifions

are fuppofed to be of equal ftrength ; otherwife it will be

indil'penlably necefTary that the refpeftive pivot?, which are

toguid- the aliguement,be properly dreffed j tliat is, cover

Correc\ly, before any wheel is made under their guidance.

Echellon divifions do not always move with a full front

towards that point on which tue wheel is made ; on the con-

trary, it is often expedient to wheel to the right, when the

new front is towards the left. This is done for the purpofe

of giving the flanks of the divifions a proper direction, that

they may rcfpe&ively march by files, towards their ftations

in the new line ; and is particularly necefTary in broken

ground, as yell as in countries covered with wood. The
feveral leaders of files muft, in this cafe, be extremely cor-

rect in maintaining their original direction ; attending to

their feveval pivot-men, if fuel', be in fight : where that guide

cannot be afforded, l he greateft care muft be taken to ob-

ferve any twodiftant objects that may be in the given direc-

tion ; fo as to proceed, as nearly as poffiule, to the ap-

pointed fpot.

From the foregoing it will be collected, that, while

dired changes of front are made by full wheels (i.e. the

quarter of a circle,) to either right or left, oblique changes

are effected by means of a due degree of parallelifm, pro-

duced in confequence of wheeling in any proportion lels than

the quarter of a circle. Therefore, as the code of regula-

tions now in ufe for the movements of battalions properly

inculcates, the echellon pofition and movements are not only

necefTary and applicable to the immediate attacks and

retreats of great bodies ; but alfo to the previous oblique

or direct changes of iituation, which a battalion, or a more
confiderable corps, already formed in line, may be compelled

to make, to the front or the rear, or on a particular fixed

divifion of the line.

When a battalion marches in echellon its route muft be on

tie reverfe principles of Marquois's parallel rule, which con-

lids of a fcale, having a triangular piece Hiding at liberty

along its edge, as fhewn injig. z. In that the inclined

plane A B even follows a line not perpendicular to its front,

:his is the main diftinction between the echellon move-
ment and the oblique-ftep ; the former may continue for

any diftance, rather giving eafe, than proving unufually fa-

tiguing, to the men ; whereas the oblique-llcp is peculiarly

diftreffing, if kept up for a length of time ; while it belides

poflefies the great difadvantage of gaining but little ground.

In the above figure the line A B may proceed the whole

length of C D, without gaining ground towaids its oppofite,

or exterior flank B ; becaufe it is, in a manner, fixed by the

inner flank A, which may be faid to run in a groove on the

line BC ; whereas if we applied the echellon movement to

the line A B, that is perpendicular to its own front, its

eourfe would be according to A E, B F, and ground
would be gamed to its right, as well as to its front, inexact

proportion to the angle DAB; if that be fmall, there will

be a greater tendency to the front of the line C D, than to-

wards its left flank, and vice verfa ; ever carrying in mind,

that fo foon as the wheel amounts to a quarter of a circle,

the term echellon is annulled.

We Hi .11 here exhibit the ufe of an echellon movement as

applicable to the reinforcing of a line : dvancing at the tie-

bouchure of a detroit ; where, in confequence of the regular

exp .lion, it becomes necefTary to keep adding to either, or

peilMps to both flanks, in order to prevent the enemy from

penetrating ; fo as to attack the rear. It may be expedient

to obferve that not only companies, but whole battalions,

ESC
may form in echellon ; and that it is an evolution ftiited

equ '!)' to cavalry and to infantry. When a park of artil-

lery has to flank An enemy, in a pofition where the proptr
line cannot be aflumed, fo as to bring the feveral guns to a
line perpendicular to the direction of their lire, they mult
then, properly fpeaking, be individually in echellon. Thus
when guns are mounted in barbel, (/'. e. where there are no
embrafures, the muzzles traverfing over the parapet,) when-
ever the object does not bear at right angles with the face

of the battery, each gun is obliqued, and the (hots fired

from the whole would reprefent the movements of divifions

thrown into echellon. Fig. 3. (hews a line forming as

the army iffues from a detroit, the feveral battalions com-
pofing it being allowed to reinforce the centre until due
ipaee be gained for the whole to wheel into echellon.
Now it will be feen, that each battalion formed in column,
in by files, fnccefiively affumes a pofition perpendicular to
that line ; but, that when fpace admits, the wheel is made,
whereby each divifion is directed towards the poft it will

occupy on the flank, as the expanfion takes place. Here
S S is the line, and O P the battalion deftined to cover the
right flank ; its feveral divifions, being thrown into echel-
lon, mult in their progrefs fall into their refpective pofts,

at the new pofition a a one after the other, filling up
the augmenting fpace with celerity and cxadtnefs. It is,

however, to be underftood, that each, as it approaches its

fitwation in line, muft accelerate or retard its pace according
to circumftances ; fince it cannot be expected that the ground
will expand with perfect regularity.

In cafe of an attack, in which the enemy may fucceed in

getting round the flank, thofe divifions clofe to that flank
muft wheel back into line ; leaving to two or three of the
rear divifions to join on their flank in the direction of the
echellon front ; thus forming a re-entering angle, effectu-

ally cutting off the enemy's progrefs, and fubjecting him to
a concentrated fire ; as fhewn by the dotted pofitions at E.
The dotted lines emanating from the feveral echellons fliew

their direction when marching : their prolongation would
fhew how they would fall in on the flank, fo as gradually to
extend the front.; compleating the new line a a. When
necefTary, the fame operation is performed towards the
left.

It has been obferved that the eighth file gives a determin-.

ate meafurement, in regard to the wheel of divifions into

echellon ; it is therefore expedient, when the given direction

is afcertained, to caufe the eighth file to (Sep out the requir-

ed diftance, (fay four paces for the eighth of a circle,) ob-
ferving, that his advance muft be on a wheeling principle:

that is to fay, curved ; the pivot being confider-d 35 the cen-
tre, and the diftance between that and the eighth file being
radius. Each divifion thus fending forth its eighth file, the
whole arc ordered to wheel until thofe files are reftored to
their places in their divifions : diuir the wheel of the divi-

fions, each muft neceffarily remain motionlefs ; that all may
drefs by them; fo as to give a true parallel throughout the
line of echellon.

ESCHENAU, in Geography, atown of Germany, in the
archduchy of Anuria ; eight miles 8. of St. Poltcn.

ESCHENBACH, a town of Germany, in the circle

of Bavaria, and Upper Palatinate
; 34 miles E.N.E. of Nu-

remberg.

ESCHENBERGA, afmall town of Germany, in the
duchy of Saxe Gotha, with a population of 504 inhabit-
ants, remarkable fcr its trade in madder. It was anciently

of more iniportanee.

ESCHERSHEIM, atown of Germany, in the circle

of the Upper Rhine, and county of Ilanaii-Mun/enberg ;

10 mile*.
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io miles W. of Hanau, and 5 N.N.Vv". of Fiancfovt on the

Main.

ESCHEVIN, or Echevi*, Scalinus, in the French
antl Dutch Poliiy, a magiilrate elected by the inhabitants

of a city to take care of their common concerns, the

good order, convenience, and decoration of the city,

&c.
At Paris there is a p-evot and four efchcvins j in moll

other cities a mai.-o, or mayor, and efchcvins. In Lan-
Provence, , they are called con/uls }

at Thoulo ..V; nti& jurats at Bourdeaux.
Anciently, the efch ivins were the affeffore and counfel-

Jors of the com tdges of cities; on which account
i were called, in i'o.ne places, pain, pares } they even

nee of petty caufes themfelvtc.

Du-Cange obferves, that the judges, and their afleflors,

who were chofen by the inhabitants, were called fcabtut,

efchcvins, and their college, /cabinagium, lage.

He adds, that fome authors call them paciarii, becaufe

their office and inrii diction extended to the fecuring peace

in their city and baulieue, called pax t> Us.

In Holland, the/cabins, or efc Ige ofall civil af-

fairs at fii'It hand. They alfo take cogniza ce of criminal

matters; and if the criminal confefs himfelf guilty, they

can fsti their fentence executed without appeal. T
can even give torture. The number is net tiie fame in

all cities ; at Amllerdam there are nine, at Rotterdam
feven, &c.

ESCHLBERG, in Geography, a town of Germany, in

the archduchy ot Auftria ; 14 miles S. W. of I

ESCHLKAMP, a town of Germany, in Lower Bava-

ria ; 3 miles E. ol Earth.

ESCHRAKITES, or Esrakites, a fed of pi

pliers, among the Mahometans, who adhere to the doctrines

and opinions of Plato.

The word is derived from the Arabic |3"lRf, /chral.a,

which in the fourth conjugation p*^(t> a/chraka, figi

i thine, glitter like the /un ; fo that Efchrakite feenis to

import illumined.

The Efchrakites, or Mahometan Platonifts, place their

highcil good and hap] inefs in the contemplation of the

Divine Majefty 5 defpifing the grofs imaginations oi the

Alcoran touching Paradife. See Mahometan- ism.

They are very careful in avoiding all vice ; they preferve

an equal and eafy temper, love mufic, and divert therr.felves

with compofing little poems:, or fpiritual fongs. The Iheics,

or priefts, and the chief among the preachers ol the impe-

rial moiijues, are Efchrakites.

ESCHWEGE, in Geography, a fmall town of Germa-
ny, in the landgraviate of Hcffe CafTel, which now forms

part of the new kingdom of Weftphalia. It is fituated on

the Werra, 33 miles E. of Caffel, near a lofty hill called the

Meifner, which has fome coal-mines. Efchwege is a place

of high antiquity.

ESCHWEILLER, a fmall town of France, in the de-

partment of the Roer, chief place of a eanton, in the diftrift

of A:\-la-Chapelle, with a population of 1 7 r 3 individuals.

The canton has 18,588 inhabitants, difperfed in 28 com-
munes.

ESCHYLUS. SeeiEsCHYLUS.
ESCHYNOMENOUS Plants. See jEschynome-

NOUS.
ESCLAIRCISSEMENT, or Eciaircissement, a

French term, which we find retained in fome late Englifh

writers ; it properly fignifies the aft, or effect, of clearing

a thing, or rendering it more bright and tranfparent ; being

formed from th« verb e/claircir, to clear, &c.

E S C
It ia chiefly ufed in a figurative fenfe, for an explanation

of an obfeurity or difficulty. The efclairciffement of <

cuh p flages in the bible, is to be fought for from fin

paffages, or paflages of the like kind occurring in ol

ME, in the Manege, an obfolete French word,
:ly ufed to fignify a iight-bellied borfe.

LATTE', \a Heraldry, is applied to a thing

lently broken. Thus a bend or rather partition, efclatte, is

rcprc-fented torn, or broken off, like a (hield fluttered with

fa bat tie-ax.

ESCOBAR, AtSTHONY, furnamed De Mendcza, in

Biography, a Spaniih Jefuit, who flourilbed in the beginning

and middle of the feventeenth ceotiwy. The opinio::', wl

he maintained have been ceafnred by more modern wril :

and the principles of his morality have been expofei

Pafuhal in his " Lettres Provinciides," and hv other au-

thors of lefs note. He left behind him many works, a:;

which are " Theologia Moralis ;" " Commentaria in V
rt Novum Teftamentum 5" and " Examen y Pratica de
Confeffores." Moreri.

ESCOL, in Ancient Geography, a valley or torrent of

Paleftine, in the fouthem part of the tribe oi Judan ; men-
tioned in the book of Numbers.
ESCORT, in Military Affairs, fignifies that guard

granted, either under military authority, or of mi!.

Ions, for the fafe conveyance of perfons, property, &c,
from one place to another. This may be faid to diftinguifh

an efcorl from a convoy ; the latter being generally applica-

ble to filcW extenfive affairs as relate rather to the guarding of

fupplies, 8tc. on their way to an army, or to a fortrefs,

Theext of an efcort is ufnally proportioned either tj the

dignity of the perfon attended, if it be meant as a con
ment ; or, if of treafure, according to the lum, and the

dangers King in the way. In fome cafes, efcorts are taken

only from particular corps; as, for inftance, thofe which
attend upon iiis majefty, which are fekcted from certain re-

giments ov.lv, unlefson ex V> n an

efcort is employed ou fuch an occafion, its commander is

ly placed under the order- ofth guarded ;

but when treafure, prifoners, &c. are in queftion, the com-
mander is in every refpect paramount ; he being refpi

ble for the fafe arrival, and the delivery, oi whatever is un-

der his charge. Such is the ftriftnefs with which the re-

fpoafibility of an efcort is upheld, that a few years back,

when a d ;ferter who was under charge of a guard made an

attempt to abfeond, one of the party fired at him, but un-

happilv miffing the fugitive, killed an unfortunate pafienger

in the fame ftreet ; the man who fired - c infidered to

have done no more than his dutv. We naturally view fuch

an occurrence with much concern, and commiferate the

fufferer ; but when we contemplate what might have been

the fituation of the foldier, had he omittttd to do his heft

towards preventing the efcape, though we cannot exactly

applaud his conduct, we mult affuredly fee much in extenua-

tion of the manflaughter.

When travelling any diftance, and that fpecd is effential, it

is ufual to relieve the efcorts, when convenient, at certain

ftages. In luch cafe, it behoves the commander of each

party to be very careful in examining every matter previous

to taking charge. If there be treafure, or other valuables,

&c. under feal, the imprcfiions mould be minutely infpect-

ed ; and if the articles, or packages, be numerous, but more
efpecially if fubjeft to damage, he (hould caufe the whole to

be counted, and afcertain, in the prefence of the perfons

from whom he receives them, the exaft ftatc and appear,

ance, noting every point worthy of obfervation in the way-

2 bill
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bill, aid tJtfilufively giving a receipt, in which all cafualties

or deficiencies fliould be fully described. This infpeftion

fhould always be made in the prefence of others of disown
party, and it would not be aniils were he to caufe them to

attell the condition in which the articles (hould be, at the

time of his receiving charge. Should any accident take

place while under his own protection, the hour, the place,

and the caufe, ought to be in like manner noted, fo foon as

pofiiblc, under the certificate of credible perfonson the fpot

;

or at lealt of fome of his own party. ily fuch precautions

much imputation will be avoided ; while at the fame time

a character for corn-chiefs, and for ailiduity, will be

gained.

E.SCOT, L', in Geography, a fmr.ll town of France, in

the department of the Lower Pyrenees ; 6 miles S. oi Ole-

ron, remarkable for a cooling mineral fpring.

ESCOUADE, or Squad, is ufually the third or fo rth

paitof a company of foot ; fo divided for mounting git rds,

and for the more convenient relieving of one another.

It is equivalent to a brigade or a troop of horfe. See Jri-

CADE.
ESCROL, or Scroll, in Heraldry, a long flip, as

it were, of parchment, or paper, wherein a motto is

placed.

Leigh obferves, that no perfon, under the degree of a

knight, might, long after king Henry V. place his creft

on n wreath, as is now ufually done, but only on an efcrol.

ESCROW, in /,ac£', a deed delivered to a third perfon,

to be the deed of the party making it upon a future condi-

tion when fuch thing is performed ; and then it is to be

delivered to the party to whom made. It is to be delivered

to a ftrar.ger, mentioning the condition ; and has relation to

the iirft delivery. 2 Roll. Abr. 25, 2 5. 1 Inft. 31. See

Deed.
ESCU, or Ecu, the French crown, of fixty fols, or

three livrcs. The efcu was thus called, becaute the efcut-

eheon, or arms of France, which they call efcu, was (truck

thereon. SeeCoix.
Escu, Emaux de 1'

. See Emaux.
ESCUAGE, or Scutage, an ancient kind of knight's

fervice, called alfo " fervice of the fliield ;" the tenant hold-

ing by which was obliged to follow his lord to the Scot-

tilh or Welfli wars, at his own expence. But perfonal at-

tendance being inconvenient, the tenants compounded for it

by a pecuniary fatisfadtion, which was levied by afl'efTments

at a certain rate for every knight's fee ; and thus it became a

pecuniary in lieu of a military fervice. The firft inftance

that occurs was in 5 Hen. II. on account of his expedition

to Touloufe ; it afterwards became more general and op-

preffive ; fo that king John was obliged to confent, by his

Magna Chaita, that no fcutage fhould be impofed without

confent of parliament ; but the claufe was omitted in the

charter of Hen. III. which directs, that it fliould be taken

as it is ufcQ to be in the time ol Henry II. or in a reafon-

able and moderate manner. However, it was afterwards

enactud by flat. 25 Edw. I. cap. 5 and 6. and many fubfe-

qucnt ftatutes, that the king fhould take no aids or talks

but by the common affent of the realm ; and it appears that

feutages were the ground work of all luccecding fubfidies,

and of the land tax of later times. Blackft. Com. vol. ii.

p. 74.

i;ace was alfo a reafomble aid, demanded by the

lord of his tenants, who held of him by knight's fervice.

Sec Aid.
" Conceffirunt domino rr-gi ad maritandum filiam fuam

de omnibus qui tencr.t de domino rcge in capite de fin-

giili. U uti» 20 folidos folvendos." Matt. Paris, annQ 1242.

Vol. X1U.

ESC
ESCULAPIUS See JBsCVLAfiVS.
ESCULENT, in Gardening, is a term frequently ap-

plied to Inch roots or plants as arc replete with nutritious

matter, and consequently proper for being eaten a« a food.

Carrots, parfnips, turnips, cabbages, and various others of

a fimilar nature, are of this kind.

ESCULUS, i" Botany, a name given by many au-

thors to the phagus, or fweet oak, called alfo the cfculent

oak.

Esculus, or JEfculus. See ^Esculus
ESCURA, in Geography, a province of the empire of

Morocco, called by Leo Africauus slfcora-, which, toge-

ther with that of Ramna, formerly compofed only one go-

vernment. ! I has been divided to keep the people of thefe

countries, fo near to the mountains, more cafily in fub-

jedtion. Ramna and Efcura have the province of Morocco
tothefoutli, that ot Duquella to the weit, the river Mor-
beva to the north, and mount Atlas to the eaft.

ESCURI AL, by the Spaniards written Efcor'tal, a term,

tliat denotes the place of relidence of the kings of Spain.

Efcurial originally fignifies a little village in Spain, fituated

in t!ie kingdom of New Caftile, 22 miles to the N.W. of

Madrid, on the fide of a chain of mountains, called 'by

fume the Carpetaue, or Carpentanian mountains, and by
others the Pyreueans, as 1 eing the -branch of the Pyrer.ean

ridge, and environed by wood-iands and green fields. Here
king Philip II. built a flately monaftery of the order of St.

Jerom, held by the Spaniards lor one of the wonders of the

world, and called the Efcurial. It was begun in 1557, and

finiflied in about twenty-two years, at the expence of hx
millions oipiaftres.

Fa. Francifco de los Padros, in a defcription thereof, in-

titled " Defcription breve del Monafterio de S. Lorenzo el

real del Efcorial, &c." allures us it was built by that prince

in memory of the battle of St. Quintin, gained on the day
of St. Laurence, Lorenzo, a famous Spanifli laint, and at

his interceffion ; accordingly the plan of the work refembles

a gridiron, the inftrument of the faint's martyrdom.
The king and queen have their apartments there ; the

reft being poffeffed by the monks. Whence many of the

great tranfadtions of that court are dated from the Efcu-

rial.

This fuperb palace is a long fquare, 740 by 580 Spanifli

feet, befides 460 for what may be termed the handle of tne

gridiron. The height of the roof is 60 feet ; and at every

angle is a fquare tower, 200 feet high. In the welt front

there are 200 windows, and 366 in the eaft.

The Efcurial has a very fine church, the dome of which
is 330 feet, fupported by four rows of pillars, and paved
with black marble, containing 40 chapels, and 48 altars. To
this church Philip IV- annexed a beautiful maufu eum,
called the Pantheon, or Rotondo, built on the plan ol that

temple at Rome, 36 feet in diameter, and incruftrd with
marble ; in which the kings and queens of Spain, who leave

any poftcrity, are interred ; the reft being laid in another

vault of the fame church, together with the infantas, and
other princes.

The palace poffeffes every convenience and ornament that

can render a place agreeable in fo hot a ciimate ; fuch as an
t-xtenfive park, groves, fountains, cafoades, grottos, &c.
The adjacent country contains fpecimens of all the mineral

fuhflances, ftonef, earths and vegetables, which are found
in other parts of the kingdom. The library belonging to
this palace is laid to conflft of 30,000 volumes, contained
in two magnificent apartments, each 191 Spanifli, orfome-
what more than 182 Engliih feet in length. In the lower

room are chiefly printed books ; and in this is depolited the
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famous MS. of the four gofpels, written in gold letters, faid

to be a work of the nth century. Over thefc are collect-

ed 4500 MSS.i of which 567 are Greek, 67 Hebrew,
1800 Arabic, the latter of which are well defcribed in a

catalogue publifhcd by Cafiri. In the middle of the lower

room is a temple, with a great variety of figures, contain-

[448 ounces of filver, and 43 of gold, befides rich gems.

In evc.y part of tiic convent of the Efcurial, are feen the

works of the bed mailers, and fome of them moft capital

cos. T.'ic beft of the pictures are collected in live

principal apartments; the great flaircafe is beautiful,

adorned with frefco-pai itings of the battle of St. Quintin, by
Luca Jordai o. The lituation of tlic Efcui ial, as a refidence,

is 1 .' 1 : expofed, as it is, to the full lfroke of the

mcriui.Li fun, and raifed up near to regions covered with

eter::ai {how ; without (helter and dcllilnte of (hade, it has

no local charms at any fcafon of the year. (Townfend's
Travels, vol. 2.) Part of this fuperb palace was burnt in

16-1.

ESCUROLLES, m Geography,* fmalltown of France,

in the department of the Aflier, chief-place of a canton, in

the diltridt of Gannat, with a population of 1042 individuals.

It is 6 miles N. of Gannat. The canton contains 15 com-

manes, n- d 11,408 inhabitants, on a territorial extent of

237 kiliorr.' tres.

ESCUTCHEON, or Scutcheon, in Heraldry, the

field or coat, wherein the bearing, or arms, of anyperfon

are repreientcd.

The word efcutcheon is formed of the French efaijfon,

and that from the Latinfculnm, (hield ; which was the place

arms were originally borne on, before ever they came on

banners ; and itiil, wherever they are placed, it is on fome-

thing representing the form of a (hield. The Latin Jcntum,

no doubt, came originally from the Greek, <t*uto?, lea-

ther, wherewith the fhields were ufually covered; See

Shield.
The efcutcheon is of a fquare figure, excepting the bot-

tom part, which is ufually a little rounded, ending in a

point in the middle.

Till within a few hundred years, the efcutcheons of the

French and Englifh were triangular ; thofe of the Spaniards

are Itill quite round at bottom, without any point ; thofe of

the Italians are oval ; and thofe of the Germans in form of

a catoozes.

The ancient efcutcheons were generally couched, or in-

clined ; and they only began to place them upright, when

crowns, &c. were put over them by way of creft.

In France efcuffon, efcutcheon, was formerly reftrained

to a (hield, or coat, pointed at bottom ; by which it was

diftinguifned from the efcu, which was quite fquare, and was

onlv allowed to be borne by the counts and vifcounts.

Thofe of the inferior quality were confined to the efcuffon

or pointed efcu.

The feveral parts or points of the efcutcheon have their

proper names : the point A, for inllance, is the dexter

chief point ; B the middle chief; and C the finiiter chief

point ; D is the honour point ; E the feffe point ; F the

nombril point ; G the dexter-bafe ; H the middle ; and I

the finifter bale point. See Plate of Heraldry.

The dexter fide of the efcutcheon anfwers to the left hand,

and the finiiter fide to the- right hand of the perfon that

looks on it.

The efcutcheon is differently denominated, according to

its d : vifions. It is called dextered, when the perpendicular

line that divides it is to the right of a third part of the ef-

cutci eon ; fmiftered, when on the left; tierced in le,

when this line is double, and divides the whcls ekutciieon

into three equal part 3 ; paled, when inereafed to the hum*
berof fix, eight, or ten. A horizontal line makes the chief,

when at one third part from the top ; the plein, when at a
third from the bottom ; and when double, in the middle at

an equal diitance from both extremes, it makes the feffe,

and the tierced in feffe : when it is multiplied, it denomi-
nates it feffed ; when there are eight or t>-n equal fpaces

barrel] . A diagonal from the dexter point of the chief to
the finiiler of the bafe, makes it tranche ; the contrary dou-

f it be double at equal diftance* the firft makes bar.de,

and the tierce in bend ; and the other bane, or tierce

in bar ; inoreafing . • r of the firft makes bande,
and cottice ; and increafing that of the fecoud barrc, and
traverfe.

Escutcheon ofpretence, is an inefcutcheon, or little

efcutcheon, which a man who has married an heirefs, and
has iffue by her, may bear over his own coat of arms, and
in it the arms of his wife ; and, in this cafe, the furviving

iffue will bear both coats quarterly.

Escutcheon, in Sm Language, a name fometimes
given to the compartment for the names or arms of the own-
er, or of the perfon whole title the veffel affumes. It is

ufually fixed 01 the middle of the fhip's (lern ; and is more
peculiar to the French, and other foreigners, than to Eng-
liih-built veffek. Falconer.

Escutcheon, Secret, is a contrivance to be placed be-
fore a lock, which clofes up, and conceals the key-hole, and
renders it inacceffibl.- for any perfon except the owner, who
is acquainted with the fecret.

The marquis of Wbrcefter appears to have invented fome
fecret efcutcheons, for in his " Century of Inventions," pub-
liflied in 1663, at N' 72, after having fpoken of three kinds

of locks invented by him, fays, " an efcutcheon to be
placed before any of thele locks with thefe properties

:

" The owner, though a woman, may with her delicate

hand vary the ways of coming to open the lock ten million

times beyond the knowledge of the fmith that made it, or

oi me who invented it."

Many attempts have been made to form a machine equal

in its properties to the defcription here given ; and from
thence, it is probable, arofe the kind of padlocks which
have been long made in this country, in great numbers,
which having feveral letters on different rings, can only be
opened when a certain fet of thofe letters is arranged in.

one order; but this was in no degree equal to the eni pro-

pofed ; for befides the workman who made it, being at all

tint's informed of the polition the letters mud be in, and
confequently enabled to open it, the letters and rings admit-

ting of no variation of place, at the will of the owner ; re-

ferving, at the fame time, a power of opening the locks ;

whenever the proper arrangement became known, the fecret

was divulged, a.id all fecurity at an end ; but by the im-
provement lately made by Mr. Mai (hall (for which the So-
cieiy of Arts rewarded him with ten guineas,) the letters or-

figures allowing an almolt infinite variety of changes, the

owner may, in one minute, alter the fecret in fuch a man-
ner, that even the maker would oe as unlikely to open it, as

he would be of gaining the hi^heft prize in a lottery, by the

chance of a fingle ticket. Thus this kind of efcutcheon is

infinitely morr ;ecnre than any hitherto in ufe, efpecially

as the alteration of the letters may be made every day for

years, without recurring to their iirft ftate ; and as the

owj r may at one time chufe to trull a friend, or a domeftic

with the lecret, fo that they might have recourfe to his

valuables, &c. he may alfo at auotiie time wi(h to exclude

them from that privilege, which this contrivance renders

very eafy to be done. As this improvement relates only

2. to
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he efcutcheoni it is obvious that every attempt to pick

the lock it-covers, or to open it bv means of falfe keys, is

ented ; a circu I no fmall importance, when
locks of a curious conftfu&ion, and when k number of fine

wards are made ufe of.

The el i
• for which the bounty was given is re-

fei < J in the repofitory of the fociety for the infpe&ion of

the public.

. j, 3, 4, y, 6, 7, 8, and 9, Plate XII. Mifcellany,

reprpfent tins contriv . 3. is a view from behind the

hine, fuppofing it to be rim removed from the door.

2. is an elevation oi the machine, as it appears upon tlie

door ; A B C D is a brafs box, fattened over the key hole

;

it has a fquare hole through it, covered by a fmall door E ;

this door is kept (hut by a pin fixed into a fmall lever a,

Jig. 3, which enters a projection from the fide of the door,

and thus prevents it being ope 1, unlefs the lever is firft drawn
back ; a fpring b is applied behind the lever to force it

outward, and another at E always preiTes againft the door,

and a£ts to tlirow it open as loon ni the lever a is drawn
back, which is accomplished by means of a pin, which
comes through a groove in the ; late ; this pin is faltened in

a fquare bar F, Jigs. 2 and j. ( [hewn Separately njg. 4.)

on the front of the plate. The fmall perfpetiive,^. 8.

reprefents two brafs cocks d, d, which fupport the ends of a

cylindric wire g, in which is a groove for the bar F to

Hide backwards and forwards ; thefe cocks are fcrewed to

the plate within-fide, asfhewn at d d, Jigs. 2, 3, and- 5, and

come through an opening- in the Plate ; fo that the barF
is in front of the plate ; the wire g is the common axis for

five iuiol! rollers n, c,f, m,o, the ilrufture of one of thefe is

explained by Jigs. 5, 6, 7, and 9 ; h is a circular piece of

brafs which fits upon the centric wire : this, as is fliewn in

the feftionSjyffj-. 5 and 9, is thicker at t he outfidethan the

middle ; and the front view, figs. 6, 7, fliew how a recefs is

cut, communicating with the centre hole ; now when the five

rollers are turned round upon th? central \vire_j, fo that

the recefles are all brought into the front, the projecting

teeth x, x, of the Aider F will meet with no obltrucliou, and

may be drawn back fo as to open the efcutcheon ; but
i any of the rollers arc turned round, fo that the thin

parti nea.- the centre are brought between the teeth of the

Aider, then the Aider cannot be withdrawn. The polition

of the roller, when the Aider is at liberty, is known by
bringing five of the letters which are engraven on the out-

I
'. • of the rollers uppermoft, and it is in thefe litters that

the fecret confifts. But to render the combination of let-

ters variable, the letters are not engraved upon the outlide

oi the rollers themfelves, but upon a thin brafs hoop c,

winch is fitted on round the roller ; a fpring n is fattened

to the roller, and preffing upon the infide of the hoop
cauks fuch a fridtion, that they go togeth :r in general ; but
when the fecret is to be changed, the Aider F mult be drawn
partly back, fo that its teeth x come in the way of the thin

parts of the rollers, and they cannot, therefore, be turned

round ; the outlide hoop / is then torced round upon the

infide cue, and a frefh letter brought oppolite the recefs ;

by this operation the fecret is altered, and the efcutcheon

cannot be opened till the fame combination is produced.

Each roller has four letters upon it, in all twenty letters,

and the combiuat ions which they are capable of are fo nume-
rrju';, thai ice is ftrongly againft any perfon not ac-

quaint"-' itli tl op
See Grafting.

i! ot Germany,' in the king.

Com of '.' and bifhopric of L'tge
; 3 mile* S.S.W.

iii Stocklim.

F.SDRAELON, or Esdrf.la, in Ancient Cmgrr.phy,

a village of Paleiline, in the tribe of [ffachar, the fame as

Je/.uvl, 10 miles fe un Soythopolis, according to the old

Itinerary, (.lofli. xix. 18.) It gave name to a plain, which

extended call and weft from Scythopolis to mount Carmel ;

called Hkevife the " Gr. at Plain," the "Valley of Jeareel,"

and the " Plain of Efdrela,"

ESDRAS, See Ezra. We have four books of fcrrp-

ture under the name of Efdras ; of which, only the two
firft are acknowledged ascanonical ; and they were formerly

reckoned by the Hebrews as one, according to St. .Terom.

The firft of thefe is allowed to be the work of Ezra ; for

he relates events of which he was witnefs, and often fpeaks

in the firlt perfon. Some, however, have fuppofed that

the fix firlt chapters werecompofed by a more ancient wri-

ter ; and they allege, that the author of thefe chapters was
at Jerufalem in the time of Darius the fon of Hyftaipes.

(Ch. v. 4.) From this paffage it is inferred that the writer

was then at Jerufalem ; but Ezra did not come thither till

the reign of Artaxerxes, as appears by the beginning of the

7th chapter. To this argument it is replied, that Eara
fpeaks in the name of the Jews, and that it is ufual for hif-

torians of a country to fpeak in the firlt perfon in the name
of their own nation, although the hiftorians themfelves had
no participation in the events which they record. Another
difficulty occurs in explaining the genealogy and number of

thofe who returned from Babylon to Jerufalem under Nehe-
miah, mentioned in the fecond chapter, and related in the

fame manner, though with fome additions and alterations in

the 9th chapter of Nehemiah. Some fuppofe that Neh.e-

miah tranferibed this out of the book of Ezra, adding the

names of thofe perfous who came to Jerufalem in the fe-

cond return from the captivity. Others, on the contrary,

imagine that Ezra copied the paffage from Nehemiah, lince

mention is made in it of Nehemiah. Others pretend that

the genealogy of Ezra was afterwards corrected from that

of Nehemiah. However, none of thefe conjectures are re-

concileable with the differences that occur in the two genea-

logies. But after al!, there is no neceffity for fuppofing

that one of thefe authors tranferibed from the other, for

thev might both of them have written thefe genealogies :

Ezra having furvived the lecond tranfmigration made un-

der Nehemiah, and not having written his book till the lat-

ter ,;d of his life. The fecond bo-k under the name of
Ezra, is attributed to Nehemiah ; though fome inconflder-

able particulars have been added to it, which cannot belong

to Nehemiah : fuch as the mention of the high-prieft Jad-

dua, and king Darius. (Neh. xii. 22.) This Jaddua is Jad-
dus, in whofe time Alexander the Great came to Jerufalem

;

and Darius is Darius Codomannus, overcome by Alexander
100 years after Nehemiah. The firft of thefe two books
contains the hiftory of the deliverance of the Jews from the

captivity of Babylon, and of their re-fettlement in Judea,
from the firlt year of Cyrus to the 20th of Artaxerxes
Longimanus ; and the fecond begins at the 20th year of the
fame prince, to the reign of Darius Nothi.s. The chrono-
logy of this fpace of time depends on the duration of the

reigns of the kings of Perfia.

The third book, under the name of Efdras, is thought by
the Greeks to be canonical. Its author is not known,
but he is fuppofed to have been an Hellenift Jew. The book is

the fame in iuhltance as theliril of Efdras, but interpolated;

and in diffi rent parts of it we have a fummary reperition of
the two lull chapters of the fecond book ol Chronicles, as

well as of tie hoi<4n of Ezra and Nehemiah, Againlt its au-

thority there jrefeveral material objections, for which we refer

to Arnald'fexcellent Commentary on the Apocrypha. p. 122
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The fourth book of Efdras is written with fufficieiU artj

as if Efdras himfelf had compofed it ; but the marks of

lalftiood are difccrnible in it. Neither the Synagogues, nor

the Greek or Latin church ever unanimoufly received it as

canonical ; though feme of the fathers have cited it, and

the Latin chinch has borrowed fame words out of it. It is

not now extant in Greek ; and it never was in Hebrew.

It feems mod probable that the author was a Jew, convert-

ed to Chritlianity, who, in hopes of converting others,

compofed this work under the name of a writer, for wiiom

the Jews had the higheft cfteem. And there feems good

reafon for concluding that the*author lived in the times of

the firft heathen perfections, from many pafiages encourag-

ing faith, anda fpkit ofconftancy under •perfecnti .

"eSEBON, a name given, by i'ome of the chemical writers,

to common fea fait.

ESENS, in Geography, a town of Germany, in the king-

dom of Weftphalia, and county of Eaft Frifeland ; 24 miles

N.N.E. of Emden.
ESFARAIN, a town of Periia, in the province of Cho-

rafan ; 80 miles E. of Afterabat.

ESGUEVA, a river of Spain, which runs into the

Pifuecga, at ValladcJid.

ESGUEYRA, or Esgueria, a town of Portugal, in

tfie province of Beira, containing about 1600 inhabitants;

8 miles S. of Aveiro.

ESH,in Rural Economy, a term provincially employed to

denote the afh-tree.

ESHANESS, in Geography, a cape on the weft co it

of Main-land, the largeft of the Shetland iQaiids. N. lat.

60- 38'. Long, i' 7' E. of Edinburgh.

ESHCOL. See Escol.

ESHTAOL, in Ancient Geography, a town of Paleftine,

in the tribe of Dan, which belonged firft to Judah. Ac-

cording to Eufebius it was 10 mSes diilant from Eleuthe-

ropolis, towards Nicopolis.

ESHTEMOTH, a city in the fouth of Judah, which,

according to Eufebius, was a large town in the diftrict of

Eleiuheropolis, north of that city. It was ceded to the

priefts. 1 Chron. vi. 57.

ESI, in Geography, a town of Italy, in the ftate of the

church, and .marquifate of Ancona ; 1 1 miles S.S.W. of

Ancona.
ESK, South and North, rivers of Scotland, which de-

fcend from the Benakinnan mountains on the north border of

Ano-us. The forme? runs S.E. and E. by Cortachie, Tanna-

dyce, Brechin, and falls into the German ocean below Mon-

tr'ofe, to which town it is navigable from the tide-way in

the German ocean. (See Canal . The direction of the lat-

ter is E. and S.E. through a narrow valley, till it reaches the

ftrath lying between the Grampians and the fea. In the

lower part of its courfe it forms the common boundary of

Angus and Kincardine.

Esk, a river in Cumberland, which is navigable from .the

Solway firth up to the town of Longton.

ESKARMAKRUN, a town of Periia, in the province

ef Chufiftan ; 90 miles S. of Sufa.

ESKE, a river in the Eaft Riding of Yorkfnire, winch is

navigable only from the fea up to Whitby-bridge. See

Canal. , . ,

Es K E, a river in Cumberland, which is navigable from the

fea near Ravenglafe to Mulcafter. Near to Ravenglafs it is

joined by the Irt river.

ESKER, a river of European Turkey, which runs into

the Danube ; 20 miles W. of Nicopolis«J

ESKI-Baba, a town of European Turkey, in Romania ;

ao miles S.E. of Adrianople.

E S N
ESKIER, a town of Arabia, in the country of Yemen •

Co milts N. of Aden.
ESKIJALFAj a town of Perfian Armenia, in the

country of Erivnn; 120 miles S. E. of Erivan.

ESK1-HISAR, a town of Afiatic Turkey, in the

province of Nntolia ; 16 miles W. of Mogla.
ESKI-HISSAH, a '.own of Afiatic Turkey, in the

provi ice ol formerly Laodicea, now almorl a heap
of ruins ; 8 miles N. of Degnizlut

ESKIMAUX, or Esquimaux. See Esquimaux nd
Labrador.
Eskimaux Bay, a bay on the fouth-coaft of Labrador.

N. lat. 51 30'. W. long 57 50'.

Eskimaux JJlatuls, a duller of fmall iilands in the gulf
of St. Lawrence, near the fouth-coaft of Labrador. N.
lat. 50' 15'. W. long. 6y.
ESKISADRA,a town of European Turker, in the pro-

vinee of Romania
; 48 miles E of Filippopoli.

ESKISHEHR, a town of Alintic Turkey, in the pro-

vince of Natolia, on the river Sakharia ; 116 miles S.E. of
Conilantinople. N. lat. 39 4S'. E. long. 32

s
58'.

ESLA, a river of Spain, which runs into the Duero,
between Zamoraand Miranda de Duero.
ESLINGEN, a town of Germany, in the circle of

Suabia, which, till the peace cf Luneville, was a free imperial

city. It now belongs to the king of Wirtemberg, and is

iituated on the Necker, 30 miles N. E. of Tubingen, and 6 *

miles S. E. of Stutgard.

1 SMONA, or Azemona, in Ancient Geography, a town
of Arabia Petrsea, which was one of the Rations of the

Ifraelites in the Delert. The book of Jofhua afcribes it to

the tribe of Juda, fo that it is probably the fame with Efem.
ESMOUTIER.i.: Geography, a fmall town of France, in

the department of the Upper Yienne; 21 miles E. of Li-
moges.

ESNA, in Ancient Geography, a town of Paleftine, in the -

tribe of Juda. Jofh. ch. 15.

ESNECY, JE/mcia, dignitas pi , in Law, a
private prerogative, allowed to the eldeft coparcener, where
an ellale has defcended to daughters for want of heirs male,

to chufe firft. after the inheritance is divided. Fkta, lib. v.

cap. 10. " Jus efneciae is jus primogenitune," in which
fenfe it may be extended to the eldeft fon, and his iflue,

holding firil. In the ftatute of Maribridge, cap. 9. it is

called " initia pars hereditatis."

ESNEH, Esst, or Afna, in Geography, one of the mod
important towns in Upper Egypt, feated on tiie left of the

Nile, in N. lat. 25'. E. long. 49- 15'. This town is governed

by an Arabian prince and by a Cachef, dependent on the

Bey of Girgc. The Mahometans have feveral mofques here,

and the Copts a church, that is ferved by two pri-ils.

According to the defcriptionofAbukeda, whichcorrefpords
in a great degree to its prcfent ftate, Elne is ren.arkable for

its public baths and its commerce : i". is built on the weft ward
of the Nile, between Affouan and Cous, but nearer to

latter. The Copts are faid to be its founders. The well-

cultivated territory abounds ingrain and palm-trees. Situated

on the edge of a rich country it is lhaded by groves oforange-

trees loaded with fruits and flowers, and immediately fur-

rounded with gardens amply (locked with fruit-trees. It

prefer.ts to view leveral ancient monuments conftrmfled by the
Copts, and luperb ruins. This town, formerly called J^nto-

polis, revered Minerva and the iiih I.aim. (Strabo, 1. 1 7. )
It contains within its boundary an antique temple, encloied

on three fides by thick walls. Six large fluted columns,

crowned hy a capital, ornamented with the palm leaf, form

the facade of it • eighteen others fupport the roof ; which is

6 tompofed
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Mmpofed of large fquares uf marble ; the building is fur-

rounded by a frieze, aftdvianumerable hieioglyphica cover its

exteriorafpetts. Tliofe of the infide, executed with greater

care, mark the progrefs made by the Egyptians in fculp-

tuiv. Thefe hieroglyphics contain, among other fubje&s,
a zodiac- and large figures >f men with crocodiles' heads j

the capitals) though all different, have a very fine effect ; and
as an additional proof that the Egyptians borrowed nothing
from other people, it is remarked, that they have taken
all the ornaments, of which thefe capitals are compofed,
from the productions of their own country, fuch as the

lotus, the palm-tree, the vine, the ruill, &c. The portico

of this temple is reprefented by M. Denon, (Travels in

Egypt, vols. 2. and 3.) as the moil perfect monument of an-

cient architecture. Denon has given a plan and elevation of
this portico, and delineated the varieties of its capitals, and
part of the fculptureson the cieling ; but he was furprifed

that, after all his refearch, he could find no reprefentation of
the fifh latus, from whofe name the town was called Lata-
polls. At prefent this temple is foiled by the ordure of
the cattle kept there by the Turks, who convert the moil
beautiful monuments of ancient Egypt into itables. About
a league to the weft of Efne is another temple, on the walls

of which is carved in feveral places a woman feated, reprcfent-

ing an Egyptian deity called " Neith," to whom the an-

cient Greeks gave the name of Minerva. The columns of this

temple, as fome have conjectured, gave to the Greeks the
idea of the Corinthian order; the capitals being ornamented
with a foliage very much refembling the Acanthus. Seve-
ral animals painted on the cieling have preferved their co-
lours. To the fotith of Efue are §een the ruins of a monaf-
tery founded by St. Helena, and near it the burying place
of the martyrs, adorned with tombs crowned by cupolas,
fupporied by arcades. The inhabitants of Efne having re-

volted againft the perfecuricn of Dioclefian, this emperor
deftroyed the town, and put them to the fword. This
place, confecrated by religion, is become a celebrated pil-

grimage among the Copts, who repair hither from the moll
diftant provinces of the kingdom. In the chain of moun-
tains, which ftretches to the eaftward of the Nile, and
nearly oppofite to Efne, are quarries of a foft ftone, called
" Bar-am," which hardens in the fire, and is ufed in the ma-
nufacture of kitchen utenfils. Savary's Letters, &c. vol. ii.

ESO'CHE, from i7i, <ufitjjin, and tj(?i, to have, in

Surgery, a tubercle within the anus.

ESOPUS. See Kingston.
ESOTERIC. See Exoteric.
ESOX, in Ichthyology, a genus of the abdominal kind,

diftinguifhed by the following effential particulars. The
head flattifh above

; mouth and throat large
;
jaws toothed,

unequal, the upper one flat, lower punctated ; tongue broad,
loofe ; palate fmooth ; eyes round, moderate fize, and
lateral ; noltrils double, near the eyes ; gikl-covers latge,

aperture ample, with from feven to twelve rays; body
elongated, covered with hard fcales ; above convex, and
comprefTed at the fides ; lateral line ftraight, neareft tlve

back, and fcarcely vitjble ; dorfal and anal fin very fhort,

and generally placed oppofite.

cies.

Lucius. Snout depreffed ; jaws nearly equal. Linn.
Fn. Suec. Art. Gen. Rondel. Brocket, Bell. Pike, Penn.

ov. Brit. Fifties.

The pike is an inhabitant of mod of the lakes of Europe,
and the north of Afia, and alfo of many of the larger rivers

in Lapland, Sibcn'a, and countries adjacent. It grows to

a coiiiiderablc fize, thole of four or five feet in length ot

E S O
being uncommon in the northern regions, and fometimes even
they attain to the length of eight feet or more. The pike
is highly prolific, and from its extreme voracity as well as

cunning, is called the wolf, or the fox, of fifties ; it fublifts

on fifties, on frogs, ferpents, and other reptiles, and on the
young of (wans and other aquatic fowl, and is reputed fo

undaunted in its attacks that it will even contend with the
otter for its prey. This iifh fpawns in fpring between the
months of February and May. The colours vary in bright-

nefs at different feafons ; in general the upper part is oli\'-

ceous green, with the back nearly black, and the whole
fpotted with yellow, whitifh, or orange, according to the
health of the fifh. The belly white, and the fins beautifully

variegated with vivid colours and fpots of blackifh purple.

The jaws contain a formidable armament of teeth difpofed

in longitudinal rows. The longevity of the pike is well
known to be very great ; but what credit ought to be
repofed in the afiurances of fome writers, that it lives to the
age of two or three hundred years, muft remain for others to
determine. Their multiplication is immenfe ; in the nor-
thern parts of Ruffia, and in Siberia, where they are taken
in the greateft plenty, they conftitute an article of com-
mercial importance, being prepared by mean6 of faking and
drying, for exportation.

Viridis. Green ; lower jaw longer, fcales thin. GmeL
This is regarded by Bofc as a variety only of the com-

mon pike, (Efox lucius,) the accuracy of which opinion
appears rather uncertain, as we may perhaps be unacquainted
with the fpecies or fifh intended by Gmclin ; the reference

of the latter author to the Acus maxima fquamofa viridis

for the fame fifh is fuppofed to be incorrect.

Sphyr/t.na. Dorfal fins two, the firft fpinous. Linn.
Arted. Sea pike or Spit-jifi, Charlt.

There is fome remote rcfemblance between this fifh and
the common pike, from which among other particulars it is

diftinguifhed by having the lower jaw advanced, the body
more flender, the tail furcated, and the back furnifhed with
two dorfal fins inftead of one. The rays of the firft dorfal

fin are fpinous, and are defcribed both by Linna-us vid
Artedi as five in number, but according to Bloch thefe

amount to only four. The fifh is blueifh above, beneath
white ; the pectoral, ventral, and anal fins red. It groves
to the length of two feet, and inhabits the Atlantic and
American feas. The flefh is in efteem.

TheBarrrcauda pike of Shaw's Gen. Zoo], defcribed after

Catefby, appears very clofely allied to the preceding, if it

be not the fame ; the character " brown, elongated, whitifh.

beneath, with two dorfal fins and forked tail," diff"rs from
that fifh only in having the upper part brown inftead of
blueifh. It :s found in the Weft Indies, and grows to the
length of eight or ten feet.

Becun a. Silvery-blueifh, riatked on each fide by a row
of deep-blue fpots, with two dorfal fins, and forked tail.

Shaw. Gen. Zool. Sphyrana iecuna, Ccpcde.
This accords fo nearly with the Efox fphyraena that we

cannot fupprefs our fufpicions of its being the fame. The
only authority on which it is defcribed is a drawing by Plu-
miur

; this, indeed, reprefenta a fifh of fomewhat more elon-
gated forn., in which the fides are marked with a feries of
blue fpots not obfervable in the former. If it prove diftinct

it is certainly very analogous. It is defcribed as a native
of the American feas.

Aurf.o-viridis. Body golden-green, with two dorfal

fins, a fpine before the liril ; lower jaw longer. Sphyrana
aureo-viritlis, Cepcdc. Gold-green pike.

Defcribed and figured by Ccpedc from the drawings of
Plumier ; the body is deep, as in the fparus, the head (ljarp

pointed
j
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•pointed ; fcalei middle fized ; tail forked and lunated.

The fpecies inhabits tlie American feas.

PEC. Dorial fin i:i the middle of the bade ; the gill

membrane three-rayed. Gmel. Vulpcs bahamenfii .

Refembles the common pike, but is more (lender i

twelve inches ; its form fomewhat rcf at cf the

common pke. The colour . beneath
How ; at the ba!.- ]>

fevcral diftinci: bands of brown.

;er, and the tail is rounded.

Chirocsi Ijreafl armed on each fid- by a fpine

portion towards the tail, the colour brown above, beneath over the ventral ii a ; lower

paler. Native of C irolina and the Welt Indi

Sync D8 /. Dorfal I'u. in the middle of the back: gill

membrane live rayed. Gmel. Synidus, Catc:

Clofely allied to the former, and inhabits the fame f

and according to ( anean alfo.

th duikv ban Is; abdomen filvery j tins

(triped with black.

Hepsetus. Lateral Hie filvery. Gmel. Argentina pinna

iorfali pinntt ant oppofita, Linn. Amocu. Acad. Piquitinga,

«gr. Inhabits America.

Marginatus. Doifal and a-^al fins oppofitc ; lateral

line filvery ; lower jaw fix times as long as the upper.

. Fr. Arab.

This and the preceding are fuppofrd to be the fame.

The litter is defcribed by Forfkal as an inhabitant of the

Red fea j its length about a fpan and a half ; the body linear,

tapering' each fide, and covered with broad bx, entire

feales, the colour brown above, beneath white ; the anal

fin final), triangular, glaucous, and yellow without ; d

yellow externally ; tail bilobate, the upper lobe pale yellow,

the po^erior edge brown.

Chinttjsis. Head (lender, lower iaw longer; eyes

large and protuberant. Sphyrtna chinenjis, Cep'ede.

Slightly defcribed by Cepede from the manufcripts of

Commerfon as a native of the Indian feas. The general

colour is faid to be green with a filvery hue, and the feales

of the middle fize.

Chilinsis. Jaws equal; lateral line blue. Molina.

Chili
i

Native of the Chilefe feas. Length from two to three

feet ; body round, covered with bony angular deciduous

feales, above golden, beneath filvery; flefh white, and ex-

cellent.

ARGrxTrcs. Brown variegated with yellowifii charac-

ters. Gmel. Forfter, &.c. Silver pike.

I habit.- frefli waters cf New Zealand and other iCandsof

the fouthcrn ocean.

Bkasiliensis. Lower Jaw very long ; body terpentine.

Muf. Ad. Fr.

Thefe are f veral figures of this fifh in different authors,

moil of which, are defective in one particular or other.

Nieuhoff omits the anal and ventral fins, Valentyn and

Renard conftitute two fpecies of the fame fifh ; and in other

reprefentations the dorfal fin is omitted. Linnxus er-

roneoufly refers to the Timucu of the Brafilians as being

fynonymous ; t'se fifh fo named by thefe people has both

the jaws elongated, and ending in a point, ar.d is li!p,iofed

to be the fpecies Belone. Gmelin adopts the lame mifre-

ference. The length of this fifh. is from twelve to fifteen

inches ; the upper part of the body green, beneath yellow,

and the back marked with about fix broad and equidiftant

bands of fufcous. The fptcics inhabits the Bralils, and is

eiteemed a delicacy for the table.

Gtm\-ocepkalus. Jaws equal; gill-covers very ob-

tufe ; head naked. Linn, j idedpike.

Native of India, according to Linnaeus, who fpeaks of

it as being the fize of the fand lauiice.

Malabaricus. Two canine teeth in each jaw; gill-

membrane wiih five rays. Bloch.

Found in the rivers of Malabar. The length is about

Defcribed from the manufcripts of Commerfon. Its

form refembles in fome refpedts t i t of the c

The fpine is faid to be . : its

length about tv. ars

to he the firft n

Bbloke. Each jaw loner and Sea

pile, gc , Penn. I

'

it. Filhes.

Length from eighteen inches to threi feet, of a

very (lender eel like form, with long . the

b< :k fine green ; belly filvery. It is a i :s in

all the European feas ; migrating annually in large fhoals

from the depths of the ocean to the (liore. They apptar
on our coafts in the fpring,

arrival of the mackarel, but remain with us for a much
fhorter period than that fifh. They i ir fpawn
clofe to the (hore among the rocks and fea wceds^ where
the young are hatched, and after a <

We have feen the fry of this fifh on car coafts during the

fummer months. As an article of foo 1 the •_: lield

in far let's eftimat ion than the mackarel, to which its flavour

in fome degree approaches. By n

confidered unwholefome, and even poifonou^ ; arifing, no
doubt, from the lingular circumflance of the hone bee;
of a fine grafs green colour in boiling. This fpecies grows
to the length of eight feet. Donov. Brit. FiOies.

Sal'rus. Jaws Tubulate, and flighty curv-ng upwards,

lower one longed ; above and beneath fpurious fin? a ar to

the tail. MaxUliffubulatisfuafcendex .- lon^iore,

caudam verfus fupra infraque pin iov.

Brit. Filhes. Saurus, Rondel. Slipper, Ray. Tl !j

Pe: n. &C
The obfeurity that prevailed refpect'ig this curious fifh

till within a very recent period, induced us to enter on the

details of its general defcription with rather more than ordi-

nary minutenefs; the writer of this urtic'.

at fome length on the Efox faurus in his work on Britifh

filhes lately publifhed, and conceives a re of the fol-

lowing obfervations fubmitted on that

prove altogether unacceptable.

Our countryman Ray appears to be the firft writer who
defcribes this rare and curious fpec . ; of

Britain ; he fpeaks of it as a CorniOi fifh, tl e provin.

name or fkip,jer. Rondeletius ai ! Gefner previoufly

mention jt a> .. ad among the filhes i

ranean. In 17'
1 le fame fifh was again introduced to no-

tice by Mr. Pen - it in h.s tour of and afterwards

in his Britifh Zoology, wherein we are informed, that vaft

numbers re thrown afhore on the fands of I •

i r Ed I rgh • :r a great dorm in November,
In the fummer of .800 a (ingle fpecimen was taken near the

of Portland, :

. Dorfetihire, after a hard ftorm ; an ac-

count ot which, accompanied with a fignre of the fifh in its

natural fize, is given by the Rev. Mr. Rackett, in the

third volume o<~ the Linnxan Tranfaftions. " This fiih

(Mr. Racket' obferves) appears to be rare on the Dorfet
coaft. Of the fishermen in this part, onlv one was acquainted

with it, and ailed it a fkipper, the name under which, ac-

cording to Ray, it was known in his time on the coatl of

Cornwall. This writer adds that the fpecies has not been

noticed by Linnxus, Gmchn, nor Bloch ; and that Pen-

nant
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rant has given a very indifferent figure of it in bis Tour i:i

Scotland, and lias made life of the fame plate in his Britifh

Zoology." See Linn. Tranf, 3. p, 60.

It is altogether lingular that this. fi(h has no place in

either edition of the Uinnsan Syftema, not even tliat by

Cmelin; it is inferted by Dr. Turton in his translation on

the Authority of L'ennant. The length of this fpecies is

about 1 inches : the body of a long and (lender form

;

not like that of an eel, as writers defcribe, but agreeing pie-

cifely with that of the common gar-fi(h (Efox belone).

The Ciiout is tubulate, fine, toothlefe, and curving upwards.

The jaws are of unequal length, the lower being longeft, and

bending upwards at the tip, in which rcfj ect i: difiers from

the figures of Mr. Pennant and Mr. Rackett, in both which

the jaws appear ftraight and of equal length. Neither do the

jaws, when elofed, exhibit that remarkable hiatus or gaping

ftiewn in thofe two reprefentations ; tin re is a kind of fiexu-

ofity in the (hape of the mouth, when open, which might

excite inch an idea, but upon gently doling it the curvature

in the form of one jaw will be found to correfpond with

the future of the 01 her; fo that the character *' mastitis medio

hiantibus," affigned to it, is by no means applicable. Dr.

Shaw mentions in the Gen. Zool. that " in a fpecimen

figured in the work of Cepede, the jaws are reprefented up-

wards, contrary to what has hitherto been obferved ; the

fpecimens figured in the work of Mr. Pennant, as well as

that of Rondeletius, and the drawing by Mr. Rackett, have

the jaws ftraight." This is certainly true, and it is thi re-

fore to be prefumed that the examples from whence the

figures of the latter mentioned writers have been taken 11111ft

have fuftained injury, or been miireprelented ; for it is clear

Cepede is right in reprefenting the jaws curving upwards:

it is indeed evident, from the comparative fhortnefs of the

jaws in the figure by Pennant and others, they could not be

perfcft, the beak in the fifh itfelf being nearly twice the

length d-lineated by either. Dr. Shaw has alfo been ap-

parently mifled to the perfuafiou that the fkin of this fifh is

reticulated by fine fins dccufTating each other at equal dif-

tances, which is not by any means the natural appearance

of the fifh, and the figure in the Britifh Zoology is ft ill

more erroneous, as it appears entirely fmooth, and deflitute

of fcales.

Some mifunderftanding feems to prevail hkewife as to

the colour of the fifh. Mr. Pennant defcribes it as hav-

1 he back dufky, and the belly bright and filvery, in

which particulars he is followed by Dr. Shaw, who remarks

that the colour of the whole animal is dufky above, and fil-

very beneath, with dufky or blueifh brown back. This is

not, however, correct, the true colour of the back of the fifh

is a mod lovely azure blue, changeable to green, and gloffed

w.lh purple and yellow, and the lower parts filvery. The
body hat a fmooth appearance, the fcales with which it is

1 being thin and glabrous: the lower part of the

lis to the tail is marked with a longitudi-

nal carina or keel, which terminates at the latter part, in a

femewhat protuberant manner.

The fpecies may be readily diftinguifhed by the pinnules

fins on the body near the tail, in which parti-

eular it agrees with 'he fcombcr or mackarel genus ; theft

have been variouiiy mifreprcfentcd ; in the fifh itfelf they

amount altogether to twelve in number, five of which are dil-

pof-d above and feven beneath ; and it is alio necelfai V to

add that they are perfectly detached from each other. The
flefh, in point of flavour, refembles that of the mackarel.

Upper jaw longer ; fed :8 bony. JLinn. Ef'ix

maxilla Juperiore cauda quudrala, Arted.

ive of North America and Alia, and has been found

ESP
in Europe. (Donov. Brit. Fi files.) The fpecies is from

two to three feet in length, and is covered with lhombic

fcales.

Cm'rru anus. Snrut long, jaws fpatulatej fcales bony.

•Let iula,C pede. J'.I'm c spediatuu, Shaw.

The principal difference between the two lait mentioned

fifties feems to COllfift in the fnout being (horter in propor- »

tion in E. cepedranus than the other. There is likewife

another pike of the fame bony fcale kind, which has the

jaws rather fhorter than either, and b ars the name of Leve-

nanus. We are not entirelv fatisfied that the three laft

mentioned differ fpecifically from each other.

No fmall degree of uncertainty feems to prevail through-

out this tribe of fifties independently of thofe laft adverted

to ; the fpecies fynodus, hepfetus, vnlpes, and marginatus,

appear to be imperfectly uuderftood : barracuda, viridis,

and becuna, are perhaps more doubtful, as are alfo chiro-

centrus, and chiuei.fis ; and it will have been obferved

that the true characters of the ipecies faurus were not till

lately afcertained.

The viper-mouthed pike (Efox ftomir.s), and vipera ma-

rina of Catefby, is diftinguifhed by haxing four of the teeth

much larger than the reft : this is a very extraordinary fifh,

and ought, in our opinion, to conftitute a new genus.

ESPADACINTA, in Geography, a town of Portugal,

in the province of Tras-los Montes, lituated on the Duero,

and borders of Spain
; 34 miles S.W. of Miranda de

Duero, and 23 N. of Almeida.

ESPAGNAC, John-Baptist-.Toseph de Sahu-
guet-Damarzil, Baron D', in Biography, a military

writer, was born in the year 1713 at Brive la-Gaillarde. At
the age of nineteen he entered the army, and became cele-

brated for great lkill and prowefs. In 1742 he was aid-de-

camp in the war of Bavaria, and was afterwards employed by
marfhal Saxe as aid-major general and colonel of a regiment

of grenadiers. In 1780 he wasraifed to the rank of lieute-

nant-general, and died at Paris in 1783. As an author he

attained a good fhare of celebrity by his " Campaigns of

the King in 1745—48," which werepublifhed in four octavo

volumes. He publifhed alfo " E flays on the Science of

War," 3 vols. 8vo. " An Eftay on the great Operations in

War," in 4 vols. 8vo ;
" A Supplement to the Reveries of

Marfhal Saxe," in 2 vols. 8vo. 1773. He likewife drew up
" The Hiftory of Marfhal Saxe," in 3 vols. 4to. in which,

arc detailed plans of his battles and marches, together with

thofe particulars of the life of that general, as render it

a work of confiderable iutereft to literary as well as to mi-

litary men." Nouv. Diet. Hift.

Espagnac, in Geography, a fmall town of France, in th?

department of the Lozere ; T2 miles S of Mende.
ESPAGNE, John IV, in Biography, a French protec-

tant divine in the feventeentb century, was born at Dau-
phine, and became minifter of the French church in London,
an office which he fuftained during the reigns of James 1.

and Charles I. He publifhed feveral fmall tracts, which
were afterwards collected and publifhed at Geneva and the

Hague, in three and in two volumes i2mo. about the year

1070. He alfo publifhed a work, which he dedicated to

(,'harles I., entitled " Erreurs Populaires en points Gene-
raux qui concernent 1'Intelligence de la Religion." Of
this and of fomc other of his pieces Bayle fpeaks in tern*

of commendation. Moreri. Bayle.

I'.'hcm, in Geography. See E

p

a 1 on b.

F.SPAGNET, John D',. is Biography, who flomiflied

in the 17th century, was prcfident of the parliament of
Bourdeaux. As a literary character he publifhed a work
entitled" Enchiridion Phylicx Reliituta," which was after.

wards
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wards tranfl.ited into French under the t'tle oV « La Philo-

fbphie des Anciens retablic en fa Pu>vc." This may be

regarded as the firrt book that appeared in France, ia which

there is a complete fyftera of phvfics co rtrary to that of

Ariftotle ; though the author pretended that ' had merely'

iv-cilablilhcd the ancient philofophy. He publ Ihed alio a

work concerning the philoloper's (tone, entitled " Aicanum
HerraeticsE Philofophiae Opus " Alfo an old MS< entitled

" Le Rozierdes Guerres," found at Ncrac in the kind's

clofet, and attributed, thosgh crroneoufly, to the pen ot

Lewis XI. To this work he added a treatifc oi his own, upon

the education of a prince. In publishing the " Rozier dec

Guerres," he followed the original with the ntmolt cxa&nefs,

becaulc, fayslie, " this little tradt feemed to me fo good,

that I would not embellilh or difguife it, b.it have left it in

its native Simplicity : and though the language of it is not

in ufe in this age, yet it may be understood, being fo full

of good fenfe and meaning, that with all its jargon it may
filence the affected language of the court and bar. I have

alfo carefully preferved the fpelling, becaufe in adding or

diminifhing a letter, a word is often changed, and of old

made new." Bayle.

ESPAIN, Saint, in Geography, a fmail town of France,

in the department of Indre and* Loire ; 15 miles S.E. of

Chinon.

ESPALIER Trees, in Gardening, are fuch fruit trees

of low growth as are trained to tieiilages or framed wood-
works made for the purpofe, in ranges, fo as to conititute

a fort of hedge. They are ufually planted in fingle rows
along the borders, on the fides of the principal walks, in the

main divifions of the garden, affording fhelter to other plants

as well as ornament to fuch parts.

The forts of Fruit trees moftly employed in this way are

thofe of the apple, pear, and plum kinds ; but many others

may be managed in this method where variety is wanted
;

as the quince, cherry, almond, apricot, mulberry, and filbert.

Ar.d it is ncceffary, with a view to beauty and uniformity,

to manage them in fuch a manner as to have them that are

nearly of the fame growth in the fame range or line of plant

-

inp
\.
The forts of apples moil adapted to this ufe are thofe of

the golden and other pippin kinds, the nonpareil, rennet,

and ruffet ; but many others may be cultivated in this way.
In the pear kind, the jargonelle, blanquette, bergamot,

burre du Roy, &c : the melting pears being always better

in this way than thofe of the breaking kind. On ftrong

moid foils thofe grafted on quince flocks are the heft, but
on dry oqes thofe on free ftocks.

Trees intended for this ufe fliould be grafted or budded
within a few inches of the furface of the ground, that

branches may be thrown out regularly from the bottom up-

wards, to furnifh and fill the treillage ; and the more effec-

tually to accompliih the purpofe, the firft fhoots from the

grafts, &c. fhould be cut off, or headed down within a few-

inches of the grafts, in the Ipring feafon, when they have

had one year's growth. The branches or fhoots thus pro-

duced, whether the trees are in the nurfery, or planted out
as efpaliers, fhould, in the latter part of the fummer, or

beginning of autumn, be trained both ways laterally in their

advancing growth, to ftakes put down for the purpofe, or

the efpalier frames. In this way the trees acquire a proper

foim, thofe in the nurfery being thus trained and kept for

fale. A fecond heading down in the upper branches may
likewife be practifed when neceffary, in order to fill up the

middle, and completely cover the frames.

When thefe trees have been thus trained for three or

/our years in the nurfery-ground, they are generally in a
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proper fituation for being^planted out as efpaliers in the
borders or other parts along the fid.-s of the walks in the
garden orpleafure ground, a fufficient breadth being allowed
for the borders according to the 1 se 01 extent of fuch
ground;, a' fix, eight, ten, or more

Betides this, there is anol - ~j pra&ifed
tn forming efpalier trees, which is that of, ar'^r heading the
firll fhoots down as above, training the fidc-fltoots horizon-
tally iu the direction of the frames, and the midjic one
upright, foirning the lateral moots, w hk ii it throws out
horizontally on each fide; and, if they are :iot thrown
off fufficieetly low, beading the upright one down, by
which lateiv.l branches will be lent off, fo as to range with
regularity at the diltance of fix oi 1 inches, a bove
another, on each fide, from the bottom to the top. In this

way the trees have a very ivat appearanc .

In planting the trees out, when thev are of the apple or
pear kind, on dwarf (Licks, the diftance in the rows fhould

be fifteen, eighteen, or twenty feet ; and when on free

ftocks, not lels than twenty or thirty ; and "r fre^ growing
trees confiderably more. For plums, the dila.ee mould be
eighteen feet or more ; and for cherries, apr:;ots, almonds,
and mulberries, it fhould never be lefs than fifteen. Con-
fiderably lefs diltance will, however, be fufficient for fiiberl3,

efpecially in the poorer forts of foil.

When thefe trees have been planted, it is the ufual prac-

tice to put {ticks down in a line to train them to for the

two or three firft years ; but it has a much neater appear-

ance to have the treillage fixed down to train them to at

once.

Frames for this ufe are made in different ways, according

to the talte of the perfon who has them ; but the molt ufual

forts are thofe conilructed of three or four inch fquare pieces

of oak timber for the ports, with rails of deal carried from
port to poll, at the diftance of every ten or twelve inches

from the bottom to the top. Between thefe rails thin up-

right pieces are again fometimes fixed at the fame diftances,

for particular purpofes. The whole fhould be well painted

over in oil fome time before the trees are to be trained to it.

This laft is performed either by tying the branches to t'le

trellis by ofier twigs, woollen-yarn, or other (imiiar lub-

(lances, or by nailing them in the manner of wall-trees. In

whichever way it is done, the greatelt cxarlnefs and regu-

larity fhould be obferved in laying in and directing the

(hoots, that they may have a neat regular appearance. The
manner of performing the future pruning and managing of

thefe trees will be explained when we come to fpeak of the

nature of pruning in general. See Pruning ofFruit Trees.

Thefe forts of trees are chiefly advantageous in admitting

the branches to produce fruit fpurs on both fides, which is

not the cafe with wall-trees ; in taking up but little room
in the garden ; in not being fo injurious to the crops that

are near them ; in affording fruit of a finer flavour, from the

more free admiffion of air and fun, and in the fruit not being

fo liable to be blown down and injured as in other cafes.

ESPALION, in Geography, a fmall town of France, in

the department of the Aveyron, chief place of a di:lridt of

the fame name, wich a population of 2622 inhabitants. It

is fituated on the river Lot, 18 miles N.E. o' Rhod z, and

has fome manufactures of coarle woollen cloth. The can-

ton has a terricorial extent of 1675 kiliometres, iz com-

munes, and a population of 9139 individuals.

As chief place of a di'.tr.crt, Efpalion ha ' piefeA, a

court of juftice, and a regifter office. :. , w:.:e, anc

madders, grow in its neighbourhood, t! e w'.ole di

ftridt contains 9 cantons, 10. commune i'^SS '"ha-

bitants, on a territorial extent of 1630 1 .metres.

-oPAMISCAC?
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F.SI'AMfSCACK, a lake of Lower Canada

; 74 leagues

N.E. of Quebec. N. lat 50 . W. long. 68 .

ESPAQUE, a town of Perlia, in the province of Se-

geftan ; 54 miles S.W. of Kin.

ESPARCET, in Agriculture, a name fometimes given

tofaintfuin. See Saintfoin.
ESPARRAGOS A, in Geography, a town of Spain, in

the province of Eftremadura ; 35 miles E.S.E. of Merida.

ESPARRACUERA, a town of Spain, in the pro-

vince of Catalonia; 15 miles N.N.W. of Barcelona.

ESPARZA, a town of Spain, in Navarre ; 22 miles E.

of Pamplona.— Alio, a town of North America, in Mexico,

and province ot Cufta-Rica.

ESPEJA, a town of Spain, in the province of Cordo-

va ; 17 miles N.N.E. of Montilla.

ESPELETTE, a fmall town of France, in the depart-

ment of the Lower Pyrenees, chief place of a canton in the

diftrict of Bayomic, with a population of 1200 individuals.

Its canton has a territorial extent of 2375 kiliometres, 7

u:ies, and 786 1 inhabitants.

ESPEN, Zeoer Bernard Vam, in Biography, was

born at Louvain in the year 2646. After going through

the utiial courfe of ftudies at the univerfity, with much cre-

dit to his talents and diligence, he was admitted to prieft's

orders in the year 1673, and had, within two years of this

tirne, the degree of doftor of laws conferred upon him.
'

From this period till the year 1702, he lived in the college

of pope Adrian VI., where he performed the duties of pro-

feflbr, and applied himfelf to the ftudy of thofe works

which have rendered his name illuitrious. He obtained fo

much refpeft by his various writings that he was conlulted

from every quarter : by the tribunals of juftice, by the bi-

(hops, and by feveralfovereiga princes. His principal work

was entitled " Jus Eccleiiafticum Univerfum." Befides

this, he is well known for other treatifes, " De peculiarity e

et Simonia ;" " De Officiis Canonicorum ;" " Tractatus

Hiftorico-Canonicus in Canones ;" " De promulgatione

Legum Eccleliatlicarum," and many others, all of which

were collected and publifhed in 4 vols, folio, in 1753, at

Paris. When he was in his 6jth year, he was deprived of

fight by a cataraft, which was not removed for two years ;

during this time, however, he neither loft his cheerfulnefs,

nor remitted hiG application. His manner of living was at

all times frugal, and very ample, his temper was benevolent,

modeft, and humble. He was eminent for piety towards

God, and for his candour and good-will towards men. He
neverthelefs had made himfelf enemies, by the iirtcgrity and

independence of his mind; fome of whom, to render Efpen

obnoxious to the ruling powers, had forged a treatife, con-

taining fome things very otTenfive, in a religious and politi-

cal point of view, which they attributed to him ; but he

luckily detected the impofture, and punifaed the agents.

On other accounts, he met with fevere and unmerited per-

fection, and in one inftance, after a variety of process,

fentencc was pronounced againft him, without any declara-

tion rcfpe&ing the definitive judgment of the court. Under

thefe circum(lancc6, believing that it was intended to put

him under an arre II, he withdrew to Maeftricht, and after-

wards to Amersfort, in the province of Utrecht, where he

dud in 1728, in the 83d year of his age. He left behind

him, which was afterwards publifhed, a learned treatife, en-

titled " Commentarius in Canones Juris Veterisac Novi,"

and other dificrtations, which are faid to contain difcuffions

on fome of the moil important points in moral philofophy,

as well ac the canon and civil laws. Moreri.

F.SPENCE, Clauih. de, was born at Chalons fur

Marne in the year 1511. He received h.13 education at

VoL.XlII.
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different Colleges in I aris, to the principal of which he wa3
chofen rector at a very early age. When he was about
thirty years old, he too! -

, his do&or's degree, foon after

which he was invited by the cardinal of Lorrain to refide in

h:s honfc, '.o manage the ccclefiaflical concerns of which he
had the care. In the year 1544 he accompanied the cardi-

nal on an embafly to Flanders, to negociate a treaty of peace
between Francis I. and the emperor Charles V. He wa?
afterwards fclecled by the king to aflilt at the ecclefiaflir,^

conference, to confider the qucilions proper to be propolcd.

for difcuffion at the council of Trent ; and in 1 547 he was
deputed by Henry II. to attend tire council of Trent,

which was then transferred to Bologne. Some years after-

wards he was employed in negociating at Rome in favour

of the French court, where his talents, as a diplomatic mi-
nifter, produced fuch an impreflion in his favour, that the

pope, Paul IV. wifhed to attach him to his interefts by mak-
ing him cardinal. He declined the intended honour, and
having finifhed the bufinefs on which he was fent to Rome,
he returned to his native country, where he appeared with

high reputation at a meeting of the States at Orleans in the

year 1560. In the following year he was appointed a mem-
ber of the conference at PoilTy, where he attached himfelf

to the Calvinifts, which was highly difagreeable to the Ca-
tholic divines, by whom he was likewife fufpefted of beiag

the author of a treatife on Image Worfhip, which occaiion-

ed him fome trouble with the facility. After this, he
paITed his life in retirement, devoted to his ftudies, till he
died at Paris in the year 157 1. His works are chiefly theo-

logical ; the moft important are his "Commentaries on the

Epifllcs of St. Paul to Timothy and Titus ;" in thefe, feve-

ral qucilions relative to hierarchy and ecclefiaftical difcipline

are difcuffed. Moft of his treatifes were written in the La-
tin language, in the knowledge of which he was fuppofed

to excel his contemporaries. He was one of the moft.

learned, judicious, and moderate eccleiiaftics of his time.

He was very converfant in the canons aud difcipline of the

church ; and not lefs celebrated for his knowledge of pro-
fane literature. He was attached to the Catholic religion,

but was a decided enemy to every fpecies of perfecutioa

and intolerance. Moreri.

ESPER, John Frederic, was born at Droffenfeld, in

Bayreuth, in 1732. He ftudied very diligently at Erlan-

gen, where he applied hunlelf chiefly to theological purfuits,

but at the fame time made himfelf well acquainted with' na-

tural hillory and bstany, of which he afterwards became a
teacher. He died of a fever in July 1781, leaving behind
him a confiderable reputation as a naturalii*, particularly ill

that department which relates to the zoolites in the princi-

pality of Bayreurfi. In this place are a number of large

fubterrauean caverns, partly infulated, and partly connected

with each other, which contain immenfe numbers of bones

of various animals, thrown together in heaps to a confider-

able height, and covered with the earth arifing from decom-
pofed animal bodies. The entrance to thefe caverns 5$

highly pifturefqae, but almoft as foon as a perfon enters

them he is furrounded by darkuefs, and the palfage be-
comes ftill more difficult and narrow, till the eye at laft is

liruck by the immenfe extent of an awful arch, which on
every fide prefents fidurcs and clefts, (trcwed with the frag-

ments of once living bodies, which excite the idea of a re-

pofitory of the dead. With the aid of an ingenious apothe-
cary »if Erlangen, Efper iflidertouk an examination and de-
fcription of thefe curiofities, unci publifhed the refult of his

labours under the following title ;
" An accurate Deleription

of the Zoolites of Unknown Animals, occ." This was
publifh'-d at N11 it, .berg, in the year 1774, in folia, with

3 X fourteei
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fourteen illuminated plates. Efper was author likewife of
various papers in the Tranfactions of the Friendly Society

of the Searchers into Nature : and he wrote an account ot

" A Method of determining the Orbits of Comets, and
other Cclellial Bodies without Iuftrumcnts, or Mathemati-
cal Calculations." Gen. Biog.

ESPERAZA, \ti Geography, a town of France, in the

department ofthe Aude, and dittrict of Quiilati ; z\ leagues

S. of Limoux.

ESPERNAY. SceEpERXAY.
ESPERNON, a fmall town of Fiance, in the depart-

ment of Eure and Loire, on the river Guefle ; :j i

N.E. of Chartres, and 6 miles E. of Maintenon.

ESPESEL, a town of France, in the department of

the Aude, and diftricl of QViiUan j 2r. leagues S.'W. of

Quillan.

ESPHLASIS, (from t??v-<ou.xi, ts r

in Surgery, a rcceflion of a part of t
1

iw&rds, in

cbnfequence oflome violent outward force.

ESPIERRE, a town of Savoy, in the county of Mau-
rifcnne, on the river Arc; 3^ miles S. 1 a,

ESPIERS, mGcography, a town of Fland rs ; "i miles

N. of Tournay.

ESPINAL. See Epinal.
ESPINAR, a town of Spain, in Old Caftile ; 1 8 miles

S.S.W. of Segovia.

ESPINHAL, a town of Portugal, in the province of

Beira ; 1 8 miles S E. of Coimbra.
ESPINOSA de los Monteros, a fmall town of Spain,

in Old Caftile ; fituated in a pleafant valley, watered by
the river Trueva, among the mountains of Burgos, about

15 leagues N.W. of Miranda, in the north corner of the

province.

Espixosa, a town of Spain, in New Caftile
; 44 miles

S.W, of Toledo.

ESPIRITU Sasto, the large.! andmoft weilerlyof the

New Hebrides illands, in the South Pacific ocean, about

57 miles in length, and 30 in breadth.—Alto, a province of

Brafil, which is chiefly productive of fugar.—Alfo, a town

of Brafil, feated in a fertile country on the fea-coaft, with

a fmall caftle and harbour. S. lat. 20 ic'. W. long. 41 .

—

Alfo, a river of Brafil, which runs into the Atlantic.

—

Alfo, a town on the fouth coaft of the itiand of Cuba ; 55
miles S. W. of Bayamo.—Alio, a bay on the weft coaft of

Eall Fiorida. N. lat. 2~ ;
36'. \V. long. 82 54'. It has a

good harbour and fafe anchorage ; but the land about the

fea-coaft is very low. Several low, fandy illands and

marfhes, covered with Mangrove buihes, lie before the main
land. This bay abounds in the Cummer with fifli, which
may be taken with a feine, in quantity fufficjent to lo:

fhip, if the climate would admit of curing t.'.crr, in a few

days.—Alio, a lake towards tiie extremity of the peninfula

of Eaft Fiorida, fouth from the chain of lakes which com-
rnunieale with St. John's ri rer.

Espiritu Santo, hla; del, islands fituated on the

of Providence in the Weft Indies. See Andros iflandti

ESPLANADE, in Fortification, called alio the gl cis ;

a part which ferves the counterfcaip, or covert way, for a

parapet ; being a declivity, or (lope of earth, commencing
from the top of the counterfcarp, and lofing itidf, infenfibly,

in the level of the champagne.
Esplanade alfo Ggnifies the ground which has been le-

velled from the glacis of the t 6 :l

"lioufe's; or the vacant fpace between the works and the

boufes of the town.

The term is alio applied, in the general, to any piece of
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ground which is rendered fiat, or level, and which before

le eminence that incommoded the place.

ESPLEES, Eipleti/m from expleo, in J.a-M, the pro-

which ground or land, &.c. yield ; as the hay of the

meadows, the hi rbage of the pafture, corn of the arable,

rents, fervices, &c. and of an advowfon, the taking of
tithes in grofs by the parfon ; of wood, the felling of wood ;

of an Orchard! the fruit growing there ; of a mill, the
taking of toll, &c. Tliefe and fuch like iflues are termed

es. Audit is observed, that in a writ of right of land,

advowfon, &c. the 1 t ought to allege in his count,

that he or his anceflors took the efplees of the thing in

i ; otherwife t
:

; will not be good.

tiiis word en applied to the farm, or

land, . .
•• Dominos E. habebit omnia ex.

profieua de corona emergentia." PLc. Pari.

3 d Ed. I.

ESPOSENDA, in Geography, a town of Spain, in the
a ; 12 rr . of Orenfe. t

ESP p^rt town of in the
pro-. . at the mouth of the Cavado, 1

leagues S. of \ tallow harbour is (lightly protected

to.

ESPRIT, Jam was born at Befiersin

I through bis initiatory ft ud ,

to which he hi lh great diligence, he
de la Rochefoucauld who)

brought him acquainted with the chancellor Seguier, who
not only allowed him a penfion from his own private purfe,

but procured for hint a penfion of two thoufand livres, on
an abbey and a brevet of counfellor of ftate. Thr.

fame fecret enemies he incurred the diipleafure of the

chancellor, and withdrew to the (eminary of St. Magloire,

where he became acquainted with the prince of Cotiti.

at. that tin*? h - thoughts of entering the church.

This prince was fo charmed with the conversation of M.
Efprit, that he gave him handfome apartments in his own
hotel, and a penfion of a thoufand crowns. 1

afterwards Efprit gave up all thoughts of the eccle-

cal life, and determined to n any. Or. this occafiou

he received fotne handfolne prefects from the prince, to

whom he became fo much attached 1 lowed him, in

1766, to his government of Languedoq, and became
moil confidential friend av.d advifer. After the de;

patron, he devoted t of his time to the education of
that prince's children. He himfelf died at th here

he was born in 167S. As a literary .r.an he !.

" Paraphrafes on fome of the Pialms;" and a

entitled " La Fanfiete des Vertus huir.ain," in two
which w::? ' the fame year in which lie -.

which was inten

iiril patr : la Rochefou
fallaey of the virtue- "an, and t

! Olivet ar; I

fuppoicd to hi'.v : tranflator

Trajan. Efprit \ .r of the French aca..

in its infancy \.^s c s one of its

Moreri.

Esprit, Saint, in < a fmall town of F
in the department of t'..

in the di:lriet of Dax, ) inhabitants. Its

• n has a populat .161 ir.di

. ,1 metres.

ESPOUSALS, Sponsalia, in Lata, a contract or

mutual promife betw .. to marry 1

other. Marriaje or matrimony is faid to be an cfpoufal de

prefenti.

ESPRONCZDA,
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ESPRONCEDA, in Geography, a town ofrSpainj in

Navarre; it miles W.S.W. oJ Efl '
-

K. V \ DRILLE. See QuiDRii.bE.
ESQUADRON. Sec Squadron.
ESQUERDES, in ., a town of France, in

the di
,

11*1
i 'lit of the ftraits ol Calais, and dillrict of St.

Omer ; one league S. of St.

1NE, in the '<
• , an old French word

Ognifying a long and fevere c lafti ol .'. horfe in train-

ii g liim.

'UTLLE, or Esquimnus Mons; in Ancient Gro-
wn.* ot the feven mountains on which Rome was

•d, where was anciently one oi the gate" of the city,

now tie- gate of '.it. Laurence, to whofe ii eat church

it leads. This gate leerns to havi called

" Libhinei.fis," on account of the dead bodies that were

carried through it, in order to their being interred in the

"Campus Efquilinus," which was trie general buryi g-

place of the common people. The name of Efquilinus was

. d, for facility of pronunciation, from Exquihnus, a

corruption of Excubinus, ah Exculilis, from the watch

that Romulus kept in tic's place. It was taken in by

Servius Tullius, who had his royal feat upon this hill.

Varro will have the Efquilix to be two hills. To the call,

it has the city walls ; to the fouth, the via Labicana ; to the

weft, the valley lying between Mons Coelius and Mons
Palatinus ; to the north, Mons Viminalis ; and is in cam-
pafs between thiee and four miles. It is now called " II

Monte de Santa Maria Maggiore." One of the 14 regions

or wards, inftituted by Augiiftus, was denominated '• El-

quilina." It contained 15 itreets, eight luci, fix temples,

five a?des, 75 public baths, iS granaries, 22 mills, and

1S0 great houfes j and its circuit was 15.950 feet.

ESQUIMAUX, the inhabitants of the coafts of La-
brador and Hudfon's bay, who differ, in feveral charatter-

iftic marks, from the inland inhabitants of North America.
That the Greenlanders and the Esquimaux agree in every

circumftance of cuiloms, and manners, and language, which
are demonftrations of an original identity oij nation, was dii-

covered near half a century ago. Crantz, in his " Hiftory

of Greenland," (vol. i. p. 262.) informs us, that the Mo-
ravian brethr -u, \.\10, with the confent and furtherance of

fir Hugh Pallifer, th.-n governor of Newfoundland, viiited

the Efquimaux, or the Labrador coaft, found that their

language, aid that of the Greenlanders, do not differ fo

much as that of the high and low Dutch. Mr. Hearne,
in 1772, traced this unhappy race farther back, towards

t part cf the globe, from whence they had originally

coalted along in their (kin-boats, having met with fome of

them at the mouth of the Coppermine river, in the latitude

of 72 , and near 500 1 ft than Pickerlgill's

ftation iu Davis's ilrait. Their being the

lame tribe, who now actually inhabit the iilauds and coafts

he weft fide of North America, oppofite ta Kamt-
fchatka, is a difcovery, the completion of which was

-ed far captain Cook. The reader of his third voyage

will find them at Norton found, and at Oonalelhka, and
Prin . i'., found ; that is, near 1500 1 iiftant

,r Rations in Greenland, and on the Labrador
coaft. And left fimilitud ners fliould be thought
to deceive 113, a table exhibiting proofs of affinity of lan-

guage, drawn up by captain Cook and inferted in the

appendix to the work jult cited, will remove every doubt

iron; 1 I of the mull ferupulous inquirer after truth.

i-w Britain and I.

Bay, KIMAUJC.

IQUINANCY, in ,. from the French rfqul-

E S q_
nanc'u t whence our more common term quinfy. See
CVN'A I I 1. e.

ESQUIRE, a title of diflip&ion, next below that of
knight) and above that of a fimple gentleman.

The origin, both of the n ime, and the tiling, efquire, is

very obfeure. The Englilh denomination is cohfefiedly

borrowed from the French, efcuycr ; and that from the
Latinfcutum, fhield, as 1 .11 will have it ; or, as c ;

from fcutarius, or fcnti± r (hi :ld-bearer ; or from /curia,
liable; orfrbm equi/o, groom. So many different opinions
of the formation of the word have giren rife to as many
about the primitive office of efquires ; unlets, perhaps, the
hitter hath give m to the former. Pafquier, in his

Recherches, liv. if. chap. 15. maintains the, title of efquire,

r, fcutarius, to be very ancient. From the time of
the declehfiou of the Roman empire, tie obferves, there

were two extraordinary kinds of foldiery in the Roman
army: the one called gentiles, and the other fcularii,

Ammian. Marcellin. lib. xiv. cap. 7. and lib. xvi. cap. 4.
1 s of the.fe fcntari'i as men of redoubted prowefs, and

even deemed invincible : it is added, that Julian the Apoftate
let a mighty value on thofe troops, when he was among
the Gauls ; and hence, probably, it was, that the Gauls,
or perhaps only the Franks, fiadmg the braved among
the Roman forces were called gentile*, and fcutarii, gave
the like names to the boldeft and braveft among themfelves ;

fuch, accoidir.g to that curious antiquary, is the/original of
efquires.

Efquire, however, afterwards came to be ufed in a fome-
what different fenfe ; viz. for a gentleman who attended
a knight in the wars, and on other .military occafions

;

bearing his fihield, fcutum, before him (whence he was
called fcutarius, fcutiger, or fcutifer)j as alio his lance,

and other weapons ; whence his other Latin appellation,

ufual among us, armiger, q. d. annour-learsr. And hence
likewife it is, chat, in all our ancient romances, the hero
is conftantly attended by a gentle and trolly 'fquia.

After all, the molt probable derivation of efcuyer is not
from efcu, fcutum, as is the common opinion ; hut from
equus, horlc ; the primitive efquires being no other than
what the Latins sail equifons, who had the care and iu-

tendance of the equerries, or (tables, only.

Be this as it will, the title efquire, atmiger, as now efta-

blifhed among us, is next below that of knight, cques.

They who bear this title are all younger funs of noblemen,
and the cldeil Ions of fuch younger fpns ; the eldeft fo.is of
knights, and their eldeft fons fucceihvely ; both which
fpecies of efquires fir Henry Spelman entitles armigeri
Tiat.i/it'i ; the four efquires of the king's body, now difufed,

and efquires created by the king, by putting about their

necks a collar of SS's, and bellowing on them a pair of
filver fpurs, letters patent, or other inveftiture, and their

eldeft fons. Lallly, divers others, in the fuperior public
oflic,:., arc reputed efquires, or equal to efquires ; as

(heriffs of counties, ferjeants at law, juftices of peace,

mayors of towns, councilors at law. lieutenant-colonels,

majors, captains, &c. during the time of their cominif-

fion. Lallly, the heads of lome ancient families are like-

wife el prefcription. To thefe may be added the
efquires o I I the Bath, each of whom constitutes

three ittallation ; and all foreign, nay liilh peers;

. it only thefe, but the eldeft fons of peers of Great
1

ii frequently titular lords, arc only elquires

by the law, and mull be to named in all legal proceedings,

IAN.

ESCjUISSE, in the French Tainting, a term fignifying

the full flight (ketch or draught of a picture; the fir it

3 X J thought



ESS
thought of a defign drawn hadily with a crayon ; or in

colours, on paper, canvas, orllie like, in order to be finifiied,

and painted, or engraven afterwards.

He had not the trouble of making a finifhed and correct

defign, but went to work upon t'-ie efquifTe.

The word Is formed of the ItaWarifchizzo, afplafh; be-

caufe au efquiffe of a painting only reprclents, us it were,

fplafhes, or dabs, of celours.

ESQUIVO. See EisEoumo.
ESRAKITES. See Eschrakitks.
ESS, ia Agriculture, a term made ufe of in fome places to

fignify allies.

ESSA, in Ancient Geography, a town of Paledine, on the

other fide of Jordan, according to Jofephus, who fays

that it was taken by Alexander, king of the Jews.

ESSACHORDO. See Hlxachord.
ESSiEANS. See Esseni.
ESSAORE, in Geography, a town of Egypt ; three

miles S.S.E. of Achmim.

ESSARS, Les, a town of France, in the department of

La Vendee, and dillrift of La'Roche-fur-Yon ; 3 leagues

N.E. of La Roche.

ESSART, or Assart. See Assart.
Du-Cange derives the word from fome of the barbarous

Latin words, exartus, exartum, efTartum, affartum, fartum,

and farms ; which all fignify a foreft cut down, or dug up ;

though Spelman choofes to deduce it from the Latin excr-

turn, torn up, Or unrooted. Others iromjarrire, to weed
;

and others, laftly, from exara, I plow ; whence exarare ;

and, by contraction, exartum. Ia our ancient law-books,

•• exartum facere in fylva," is to effart a place in a foreft.

To effart, is to grub up, or extirpate bufiies, trees, old

roots, ftumps, or the like ; in order to fit the ground for

tillage.

EssARTS, Les, in Geography, a fniall town of France,

in the department of La Vendee, chief place of a canton in

the diftrift of Montaign, with a population of 2089 indi-

viduals, 24 miles W. of Mauleon. Its canton contains 9
communes, and 9043 inhabitants, on a territorial extent of

242 h kiliometres.
' ESSATUM, a word ufed by fome of the chemical

writers to exprefs the medicinal power or fanative preperty

rending in fimple medicines.

ESSAY, a trial, or experiment, to prove whether a

thiijg be of the requifite quality or goodnefs.

The word is French, ejfai ; which fome authors derive

farther from the Latin examen.

Essay is alfo ufed for an attempt, or tentative, to learn

whether or not a thing will fucceed.

Effays of machines mould be made in large ; it is not

enough that they fucceed in little.

Essay, in Monajlerics, is particularly ufed for a trial

•which a perfon makes of the monadic life, in a fecular

habit.

This effay is of one, two, and, in fome monafteries, of

three months. The effay is not reckoned in the noviciate.

See Probation.

Essay, or AJJay, or fimply Say, in Coinage. See As-

SAY.

Essay, in matters of learning, is a peculiar kind of com-

pofition ; whofe chara&er is to be free, eafy, and natural ;

not tied to ftrift order, or method, nor worked up, and

finifhed like a formal iyrtem.

The matter of an effay is fuppofed to confift principally

of hidden and occasional reflections, which are to be wrote

much at the rate, and in the manner, a. roan thinks ; fome-

ESS
times letting the fub]rct, and then returning again, is tht
thoughts happen to arife in the mind.

At lead, this has hitherto been the practice; and Mon.
tagne, who has acquired no fmall reputation by this way
of writing, feldom Keeps many lines to the fubieft he pro.

pofes ; though it is our opinion, that lord Bacon, in many
of his works, is a better pattern in the effay kind. Mr.
Locke, however, and a few other authors, ufe effay in a

ftricter fenfe : the Effay of Human Undcrftanding, every

body knows, is a regular, artful, and laboured work ; though
perhaps fo called to guard againft too fevere ilriciures, by
pleading the title.

Essay -hatch, is the miners term for a little trench or hole,,

which they dig to fcareh for fhoad, or ore. Sec Tin.
Ess ay -majler. See Mint, and Assay.
ESSE, in the School Philofophv, is ufed in the fame

fenfe with effence ; principally for that which is. adtual, or

actually exiding.

The word is pure Latin ; being the infinitive of the verb

Jum, I am ; whence ejfe, to be.

From effe arifes ejj'atum, a barbarous term, now almolt

obfolete, fignifying that which is ended with effeuce, or

nature; or affefted with the virtue, or efficacy, of another.

Some diftinguifh effe into real and intentional; and, again,

into ejj'atum and vo/itum.

ESSEDARIUS, among the Romans, a gladiator,

who fought in a car or chariot. See Hilt. Acad. Infcrip.

vol. ii. p. 376. feq.

ESSEL, or Ebstel, in Geography, a town of Ger-

many , in the circle of Wcdphalia, and county of Verden ;

2 miles N. of Verden.

ESSEN, a fmall town of Germany, in the circle ofWeft-

phalia, remarkable for its manufaitures, chiefly of fwords

and fire arms ; but more particularly for a rich abbey, which,

until the peace of Luneville in 1801, was a free imperial

abbey. It was fecularizcd, and its poffeffions, together with

the town and its territory, were given to Pruffia as an in-

demnity for her loffes on the right more of the Rhine.

After the peace iff Tilfit in 1807, wheR Pruffia loft all her

dominions beyond the Elbe, Effen was added to the grand

duchy of Berg and Cleves, which now belongs to the eldeft

fon of the king of Holland. There are" other towns of

this name in the circle «f Wcdphalia.

ESSENBACK, a town of Denmark, in Jutland
; 4

miles from Randers.

ESSENBERG, a town of Germany, in the circle of

Wedphalia, and county of Meurs, near the Rhine ; 3 miles

E. of Meurs.

ESSENCE, a term much ufed among the fchoolmen
;

and denoting what the Platonids called the idea of a fpecies.

The word ejfentia is faid to have been made by Cicero ;

but his authority could not give it currency, until long

after his time. It came at lad to be ufed, and the fchool-

men fell into much the fame opinions concerning effences,

as the Platonifls held concerning ideas. The effences of

things were held by many to be uncreated, eternal, and

immutable. Mr. Locke didinguifhes two kinds of effence,

the real and the nominal. By the former he means the con-

flitution of an individual, which makes it to be what it i9.

This effence mod, begin and end with the individual to

which it belongs. It is not therefore a Platonic idea. But
the latter or nominal effence, fo called by Mr. Locke, is

the conftitution of a fpecies, or that which makes an

individual to be of fuch a fpecies; and this is nothing

but that combination of attributes which is fignified by
the name of the fpecies, and which we conceive without re-

gard to exiftence. The effeace of a fpecies is, therefore,

what
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what the Plutonifti called tho idea of the fpecies. The
nominal effence depends om the real efTence ; thus, the no-

ninal effence of gold, is that complex idea which the word

gold reprefentSJ e. gr. a body, villow, heavy, malleable,

fulible, and fixed ; but its veal effence is the conilitution of

its infenlible parts, on which thole qualities, and all its

other properties depend ;. which is wholly unknown to

us

In philofophy, the efTence of a thing is defined to be,

that whereby a thing is dillinguiflied from every other

thing. The Cartefians hold the effence of matter to confift

in extenfion ;. and, on that principle, deny that there is

anv fuch thing as mere lpace, or vacuity ; but the hypo-

thecs is falfe, as will be fliewn under the articles Matter,
Space, Vacuity, Plenum, &c.

Gaffendus, and moft of the corpufcular philofophers,

hold the effence of matter to conlifl in folidity, or impene-

trability, refi (lance, or, more adequately, in a folid impene-

trability refilling the touch ; which it mull be allowed, of

all the properties of matter, feems to have the fairefl title

to it.

The fchool philofophers give us two fignifications of the

word effence ; the firft denotes the whole effential perfec-

tion of a being, and, confequently, its entity, with all its

intrinlie, or effential, and neceffary attributes, taken toge-

ther ; in which fenfe, effence may be defined to be, all that

whereby a thing is, and what it is. In which cafe the

effence of a thing is to the thing, itfelf, what humanity,

e. gr. is to man.

The fecond fignification of effence is, that whereby it de-

notes the principal, and moll intimate, of all the attributes

of a thing ; or that which agrees to every fuch thing, and

fuch alone,. and that always, and in fuch manner, as that

the mind, with all its attention, cannot perceive any thing

prior thereto ; by which, effence. is diftinguifhed from the

effential attributes, /'. e. from fuch as flow from its efTence,

or firft attribute. Thus, the effence of the human mind is

eommonly fuppofed to confifl in the power of thinking
;

becaufe all its other perfections feem to pre-fuppofe this

;

but this pre-fuppofes none. And thus the powers of un-

derflanding, doubting, affenting, willing, &c. do all flow

from the power of thinking ; and cannot exifl without

it, though this may without any of them.

It mud be allowed, however, that the effential proper-

ties of a thing do fo clofely cohere, nay, and inhere, in

the effence itfelf, that it is fcarcely poffible to diflinguilh the

one fiom the other. Hence, what fome urge, that, fet-

ting afide all the attributes and properties of a thing, and

what remains is its efTence, is a mere chimera. For fet

afide, e. gr. from the mind, the powers of und( rflanding

and willing, with the reft of its attributes, and what will

there remain to call its effence ?

It is greatly difputed, in the fchools, whether the effences

of created things be eternal ? or whether the effences, as

well as their exillence, had their origin in time ? The
Cartefians hold, that the effences of things depend abfo-

lately on the free concurring will of God.
Essence, Ejjrntial oil, EJfcntialfait. The efTenee of a

vegetable, according to the old chemiffs, was, that one of

its proximate elements, in which rcfidcd the quality of tafle

or odour, which peculiarly diftinguifhed it from other vege-

tables, and rendered it efprcially applicable to pharmaceuti-

cal purpofeg. Thus the fragrance of orange peel, of pep-

per-mint, of cinnamon, was found by experience to be fe-

parable from the other parts of the vegetable, by means of

diflillation, &c. ; the refult of this procefts was a finall por.

tion of highly fragrant oil, in which was contained the en-

tire odour that had been naturally difperfed through the

ESS
whole rnafs t hence the oil thus procured obtained the name

of " effential oil." Again, moll four vegetables, as for.

rel, lemons, &c. owe this quality to the prefence of an acid,

which, when feparated from the other vegetable principles,

affumes a cryflalline appearance, and was known by the

name of their effential fait. The fame appellation was alfo

given to all thofe vegetable principles which, when pure,

are capable of cryftallizing, whether they were acid to the

tafle or not. Thus fugar was ranked among the eflential

falts. The term, however, is at prefentobfolete. Eflential

oil flill retains its place in chemical nomenclature, and wc

refer the reader to the article Oils, eflential, for a particular

account of their fpecies and properties.

Essence of Rofes. See Roses.
Essence, Ward's. See Ward's Medicines.

Essence of Wine, a term ufed by Paracelfus, and fome of

the German chemifts fince his time, to exprefs what is called

fometimes the philofophical fpirit of wine, or the fpirit of

wine of the ancients. It is not a diflilled fpirit like what we
call fpirit of wine, but approaches more to what Stahl has

greatly recommended to the world, under the name of con-

centrated wine, or wine whofe firength has been reduced to

a fmaller compafs, by feparating its aqueous parts only by
freezing. Stahl recommends the immediately expofmg of

wine to the frofly air on this occafion ; but the procefs

ordered by Paracelfus for the preparation of this liquor is

more tedious. He orders that the fined and beft flavoured

wine be chofen ; that it be put into a gla/s, filling it up
three parts in four : and the neck being then fealed hermeti-

cally, it is to be put into horfe-dung for three months, and

then expofed to the frofly air for a month, after which the

ice is to be thrown away, and the liquid part, which is thy
effence, preferved. Shaw's Chemical Effays.

ESSENDO Quieturn de Tollonio, in Laiv, a writ to be
quit of toll, and lies for citizens and burgeffes of any city or

town that by charter or prefcription ought to be exempted
from toll, where the fame is exempted of them. Reg,
Orig. 258.

ESSENEUX, in Geography, a town of the Netherlands,

in the duehy of Limburg, lituated on the Ourt; 9 miles

S. E. of Liege.

ESSENI, Esse.nes, or Ejfcans,*zn ancient feA among
the Jews.

As to the etymology of the name, critics have been much'
divided. Philo derives it from onr, holy ; Epiphanius froin

'U*', Jj/hiai, Jejfe, the father of David; Salmafius from a

city called Effa, mentioned by Jofephus ; whence he appre-

hends the feet firft fprung ; Gudwin derives it from th^

Syriac word XQK> "f'
l > w"'ch fignifies to heal; becaufe*

Philo calls one branch of che Effcnes Therapeutic ; and

Serrarius enumerates at lcaft a dozen different etymologies.

Philo in Tradi. Omnis probus Liber. Oper. p. 678. Colon.

Allobr. 1613. Epiphan. PI»ref. xix. lib. i. Salmaf. Plin.

exercit. in Solin. cap, 35. Seirar. Tribadies. Jud. lib. iii. •

cap. 1. p. 106. no. edit. Trigland. 1703. The principal

ancient writers, who give any considerable account of the

Effenes, are Jofephus, Philo, and Pliny. Jof. de Bell.

Jud. lib. ii. cap. i. cap. 8. & 12. and Antiq. lib. cxiii.

cap. 9. 13. 19. lib. xviii. cap. 1. & cap. 2. & alibi. Philo,

ubi fupra, & De Vita contemplativa, p. 688. ed. col.

Allobr.

As to the origin of (his feft, Pliny afferts, without men-
tioning his authority, that it had fulfilled for fcveial thou-
fand years. The moft probable opinion is, that this fc£l was
formed by Jewifli exiles, a little before the time of the Mac-
cabees, who were forced to fly from the pertecution of their

enemies into caves and deferts. The tirll Effenes we read of

arc mentioned iu the fourth book of Matcabee*, under the
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name of Hafdanim, and by Jofephus ; both which accounts

agree that Uiey wore already fettled in Judaea, in the lime

of Jonathan, the brother and luccefhV of Judas Maccabo ,

about a hundred and fifty years before Chrifl.

ftates tliat their number in Judaea was about four thoufand,

meaning, as Dr. Lardner (Works, v. i. p. 128.) fiiggefts,

thofe of them, that entirely rejected marriage. Philo lays,

that in Syria and Paleftine there were about 4000 of them,

but he makes the number in Egy.pt much great: \ Philo

fays, that they facrificed no living creatures, and that they

fhunncd cities. Jofephus fays t hat they fent prelenls to the

temple, but offered no faerilice there. They feem therefore

not to have expofed themfelves much to public view,norwould

they admit a man of another feci into the apartments in

which they lived. Some have exprcfied their furpnfe, that

no mention (hould be made of this feci in the New Tefta-

ment. This proceeded, as fome imagine, from their retired

mode of living, by reafon of which they never came under

our Saviour's obfervation, as the Pharifees and Sadduceea

efteu did. Others fuppofe, that, being very honeft and

fmcere, without guile or hypoerify, they gave no reafon for

that reproof and cenfure, which the others very juftly

merited. It mould be confidercd that it was the defign of

the evangelills to write the hillbry of our Saviour's rrtinif-

try, and not that of the Jewifh feels. Prideaux obferves,

that almoft all that is peculiar in this feet is condemned by

Chrift and his apoftles. Prid Conn, vol.iii. p. 384. How-
ever, it has been fuppofed, that they arc referred to by

the apoflle Paul iu his epiftle to the Coloffians, ch. ii. 18.

21. 23.

Jofephus, making mention of the feveral feels among his

countrymen, diitinguifb.es three; v:-z. the Pharifees, Saddu-

cees, and EfTeni ; which lall he prefers to the two former,

as to their manner of life. HeafTures us, farther, that they

were Jews, by original; from which it fhould appear, that

St. Epiphanius was miitakeu in ranking them among the

Samaritans.

In effect, the EfTeni appear to have been true PythagoVean

philoi'ophers, in every thing that related to their manner

of living ; for they greatly affected Galitude and retirement

;

and avoided all converfation with women, tn devote them-

felves more entirely to the contemplative life. Grotius will

have the EfTeni the fame with the ancient £2*~iDnj Hajtdini,

or Hafidxi ; thus called, according to Pudo, from their lin-

gular piety, humility, and devotion. Among thefe, Gale

obferves, it was, that the Hebrew philolophers chiefly fiou-

riflicd. Porphyry is very prolix in his praifes of the Effeni :

EiTi tdivw 01 EtrjaiOL I«Ja '•' urn) ro ysnoj $i?.x.>.'/.'.>,m) &c. He
?CpWfellt3 them as defpifers of pleafures, riches, glory, and

delicacy ; and ilrermous retainers to contineucy, auilerity,

fludy, &c. He adds, they decline marriages, and adopt

and educate other people's children in the principles of re-

ligion and philofophy ; they are all on a level, hold every

thing ia common, neither buy nor fell, &c. By long habit,

they arrived at fuch a degree of patience, that Porphyry

allures us, flames and tortures had not the leaft effect on

them. They fcorned to intreat their tormentors ; nor ever

foed a tear ; but would fmile under all their agonies, &c.

As to their learning, Philo Judaeus, in his treatife, That
every good Man is free, tells us, that they defpifed logic,

as ufelefs to the acquiring of virtue; phyfics they left to

the fophiits and difputants, as judging it to tranlcend the

human faculties ; and applied themfelves wholly to morality.

Porph. de Abitin. lib. iv. J 1 1 . feq. Gale Philof. Gener.

lib. i. cap. 1. 9 11.

Both Jofephus and Philo give a furprifing account of their

auftere way of life, which the curious reader may fee at

Conn, ubi fupra. Their houfea were
.; their cloaths made of woo!, without:

hey were quite
worn out ; their food w.i> plain and coarfe, and th

water; they m lily ornaments, and would by
no means anoint thei . . irding to the fafhion

of thofe times. They lived .
, and had all their

gcod morals were very exact and pure,

and they kept the Sabbath more II
•

0! the

Jews. BeJ of them were admitted .to the common
.11 oath to obfervc

I rul of the fociety, which were very llricl and exem-
plary.

Some ha\. s, as well as the P\ I

reans, prohibited oaths ; that they ufed only inanimate

fices, and that they not only I toward^

II , but worfhipped the fun itfeif. But it h;

that neither of thef well founded ; or at

leaft, that it is difficult to reconcile them with their k

veneration for the writings of Mofes, and other instances of

their conduct. Pliny, and others on I , have
aflerted, that they wholly declined marriage; and Pliny

(lib. v. cap. 1-.) with roore wit than juftice, fays, that for

{ vera! thoufand of years, this people is perpetually propa-
d without any being born among them, fo fruitful and

prolific Uiito them is the repentance of others. But
Jofephus informs us (De Bell. Jud. lib. ii. cap. 1.) that

there is one fort of Efler.es, who agreed with the others, ex-

cept in the article of marriage. For they reckoned, that

thofe that do not marry cut oil a great part from the DUE

of the living, and that thus the whole race of mankind
would foon be extinguifhed. Accordingly they made choice

of thofe women, who, after three years trial, were found fit

to bear children, and never cohabited with them after they
were known to be with child ; confulting the propagation

of their fpecies, and not their own gratification in this

bufinefs.

With refpect to the religious opinions of the EfTenes»

they believed the exiftence of angels, the immortality of the

foul, and a future tlate of rewards and puuiihments, but
denied the refurrcct on of the body. They maintained, that

fate governs all things, and that nothing happens to man
but by its appointment.

The Effeni feem to have been, among the Jews, what
the mod retired and auflere monks are, or were, amoqg the

Chriflians : which was what gave them their denomination

of luac.ix.oi ofcTxnm*, Jfwijh afcetics.

Many Catholic writers have even deduced the origin of
monks from them ; building, principally, on what Philo

relates of them, who divides them into two branches, or

feels ; the one who married, and the other who lived ia

celibacy.

Jofephus feems likewife to have had an eye to thefe two
forts of Effeni: Serrarius, who has wrote very amply on
the fubjecl, follows Philo in making two clafies of Eileni.

The firll are thofe whom he calls Pradici, and who
lived in community; the fecond, thofe -called Theoretic],

who lived in folitude, and.led a life of pure contemplation.

He adds, that Jofephus only makes mention of the firft";

omitting the contemplative kind, whom Philo calls 'Ihera-

peuta, and who were principally found in Egypt. See The-
RAPEUT/E.

bin' holds, that the EfTeni, called Thtrapcuts, were
real Chriflians, or Jews converted by St. Mark, who had
embraced this kind of life. Scaliger, on the contrary,

maintains, that thefe Therapeutae were no Chriflians, but

real Effeni, who made profeffion of Judaifm ; however,

he
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lie allows of the two kinds of Efleni above-mentioned.

But Valefius, in Ei is notes on Eufebius, abfolutv

any facii diftin&ion : he denies that the Therapeatae were

any real Efleni ; and that chiefly on the authority of Piiilo

himfclf, who never calls them Efleni, and who places the

,, in Judaea and Paleftinej whereas the Therapeutse

w re fpread throaghout Greece, Egypt, and other coun-

tries.

Some traces of the Effenes are found under the emperor

Trajan, and under Juftinian ; but they were much degene-

rated from their primitive purity both of doftrine and

lers; and the feft about that time became extinct.

the Therapeutae, as well as the EfTenes, were

ftriftly Jews, aid not Christians, it is not impoffible, tiiat

fome of thero, becoming Chriftians, might ftill affect their

former reclufe way of living ; and being imitated by others,

laid the foundation of monkery among Chriftians.

ESSENIAS, Andrew, in Biography, a learned Dutch
divine, was born at Bommel in the year 1618. He was

educated chiefly at Utrecht, was admitted to the exer-

oie of the miniftry in the year 1639, and in the following

year took the degree of M. A. He obtained fome prefer-

ment, and took his doctor's degree in the year 164^. Soon

after this, he was chofen pallor of the principal church at

Utrecht, and in 1655 was appointed profeflor of theology

at that univerfity. He died in 1677, leaving behind him
many works, that were very highly elleemed by his contem-

poraries. He was what the world has ufually denominated

an orthodox divine, and wrote agaii.ft Crellius, and others

among the Unitarians. One of his largell publications was
•• A Syftem of Divinity," in 2 vols. His moil popular

piece was entitled " A ihort View of Theological Contro-

verfies, with an Index to Scripture Paffages." This has

gone through many editions. Moreri.

ESSENTIA Dulcis, in Chemijlry, a nam? given by
Kunkel, and fome others of the German authors, to a inen-

flruum, of which they relate wonderful effects ; but the pre-

paration of which feems hitherto a fecret. They fay this

menftruum has nothing acid or corrofive in it, -but that it

approaches to the nature of fpirit of wine, yet that it is ca-

pable of diffolving the moll denfe metals, and of con-

verting any of them into a pure white fait, which has all

their virtues, but nothing of that vitrolic acrimony, which
they have when prepared in the common way. The falts of

mercury and of gold thus prepared have great praifes be-

llowed on them, and are faid to cure epilepiies, the vene-

real difeafe, and many other ithout any vio-

lence or danger. Kunkel, De Sa'.is Metal. See Metal.
ESSENTIAL, fomething that is neceffary to conltitute

a thing, or that has fuch a connection with the nature and
reafon of a thing, tint it is found, or iuppofed, wherever the

t itfelf is.

Thus, it is effential to God to be jull. Mr. Locke has

laboured to ov :ri ir 1 th. t great principle of the Cartefians,

that thinking is effential to the foul.

The heart, bra I iw, are parts ordinari-

lyfuppofedeffevti.il to life, or without which life cannot

hp
;

yet we have infla.ices, in hiilory, ol children being

, and alive, without almofl any of thofe parts. See
in, &c.

ntial chara tiers, in Natural Hi/lory, or Diagnof-
iicj, are Inch particulars as mark or dillinguilh a plant or

animal from all others in the lame gem.s or order. Mr.
William Martin, in his " Outlines of the Knowled

,"p. ':<.), Ilati s the princi]
I

which fliould direct the choice of parts of a foffil animal or

plant, to be confidered as its diagnoflic or effential charac-

ters. See Ri-liouia.
Essential oils. See Oils.
Essential properties, are fuch as neceffarily depend on

and are connected with, the nature and effence of any thing,

fo as to be infeparable from it ; in diftinction from accU

d. ntal.

Essential falls, are thofe prepared from decoctions, or

thofe which are found crvftallized in the juicesand infulions

of plants j in contradiltinttion to tbofemade by incineration.

See Salt.
Essential Fewer, Form, Mode, Part, PerfeSion. See

the fubftantives.

ESSEQUEBO, or Esquivo, in Geography, one of

the four provinces into which the Dutch poffefiions in Gui-

ana are divided; the other three being Surinam, which is

the chief fettlement, Berbifche or Berbiz, rnd Demerara.

This fettlement derives its name from that of the large river

on which it is iituated, and which at its difcharge into the

Atlantic is 3 leagues wide. The productions of this

country are fugar, coffee, and cotton. See Guiana, Su-
rinam, Bkrbische, and Demerara.
ESSE R A, a river of Spain, which runs into the Cinca,

in Arragon.

ESSERA, Essere, or Sere, in Medicine, a generic

denomination, uled by the Arabian phyficians, and com-

priiiug feveral popular eruptions, and rallies, which appear

on the fkin : efpecially the eruption of the fummer feafon,.

in warm climates, which has been termed the Pric:. l\

the NETTLE-r^/Z-, the Prurigo of Dr. V. ill 1 i's clarifica-

tion ; &c. S;e thefe articles. See alfo Willan on Cuta-

rieous Difeafes, genus Lichen.

ESSERUM, in Geography, a fmall town of Denmark,
in the ifland of Zealand, in the diftricTt of Cronburg, aad the

herred of Holboe. Before the Reformation it was remark-

able for a rich monaftery of Bernardines, founded in 1 150,

in an extremely pleafant country, watered by lakes abound-

ing in fim. But Efferum is now much more interefling tor

a royal ilud of horfes, and for having confl ks of

the moil renowned foreign Sheep, Spanifh and others which

are diilributed. among the farmers to improve t'

breed. In the beginning of the year 1890, there iv< it

Efferum 652 choice (lieep, of which 223 ewes, and 33
rams, were Spanifh of the bell Merino breed. Catteau

Tableau des Ltats Danois, vol. ii.p. 147.

ESSES, in Military Language, are fixed to draught

chains, made in the form of an S ; le end oi which is

faftened to the chain, andtheothertoh.uk to the ho

harneffes, or to a tlaple ; they ferve likewife to 1

and piece chains together.

ESSEX, in 1 yi, the name of one ofthe
.. hich ha for ii . bou idaj ies the ( rei man

river Thames to the call and fouth ; the counties of Suffolk

Cambridge to ttie north ; a..d thol . and
Hertfordlhire on the weft. The area 1 f land t! a <

paffed lures about lixty mil

by fifty from 1101 th to font a : its circum uimt
2 5 miles. It 1

hundreds, five halfhundred
are fubdivided ii il 400 parishes and towr.fhips, and
I ity-five to-

cia! .

the I 1 that now
I . habited b; 1 clafs 01 tribe

of the Brito , ci lied 1 , 01 Trinpvanb s, w.ho

poileifed, according to Caiar, and fome Other ancient wii-

4 'crs,



ESSEX.
lers, tws crtnfiderablerities or fortified towns ; one, the fite

oTmodern Lofldon ; and the other, that of Colchefter in this

county. This tribe was the firft to fubmit to and become

vaffala to the Romans, who, to keep them in fubordination,

ellablifhcd live military ftations within this diltrift. Thefe

were Durolitum, Ca-laromagus, Canonium, Camalodunum,

and Ad Anfam. Thefe ftations were all featcd on the read

which formed the fifth Iter from Londi.iium to Venta Iceno-

viiii, Caftor in Norfolk. Camalodutmm was unqucftion-

ably the principal ilation in Effex, and though its fite has

been much contefted by different writers, an attentive exami-

nation of the feveral places affigncd, combined with" a

knowledge of the antiquities discovered in the vicinity of

each, will admit little doubt of Colchefter being the real

fituation. Eli'cx formed a feparate and diilinct kingdom dur-

ing a certain ^period of the Saxon Heptarchy, and was

caTlcd Eaft-Scaxa; bnflhe times of its cftublifhment and

termination are not precifely authenticated. Turner ilates

that this diftrict, and Ealt Anglia, were originally occupied

by the Saxon.- at nearly the fame period ; and that Erken-

win was the firft king of the former ; commencing hii. reign

in 5:7, and dying in 587.

By the Domeldaybodk it appears, that ninety land-own-

ers of this county were deprived of their lands by the Con-

queror, during whofe reign the whole civil and ecclefiafti-

cal eitablifhmcnt of the kingdom, and of each county, un-

derwent very conliderable changes. Effex was now govern-

ed and tyrannized over by Norman barons, who conltru&ed

callles on their eftates to fecure themfelves, and to awe

their dependant vaffals. In the civil wars between the

houfes of York and Lancafter, and in thofe of Charles's time,

this county fuffered greatly from the interference of the Dc
Vere's in the former, and during the long liege of Colchefter

in the lattei. Formerly there were twelve caftles, or forti-

fied buildings in this county ; two of which, Landguard

fort, and Tilbury fort, were denominated royal caftles, as

built for national fecurity.: the others were baronial refi-

dences, vhs. Colchefter, Hadleigh, Canfield, Hedingham,

Clavering, Raleigh, Ongar, Plelhy, Stanftead-Moiitfichet,

and Walden. Thefe formidable fortreffes, though once

the pride of the nobility, and the terror of the peafantry,

to the eaflerly winds and fea fogs is certainly inimical t«

health, and many intermitting fevers proceed from thefe

caufes.

The principal productions of this county are wheat) bar-

ley, oats, beans, peas, turnips, tares, rape, milliard, j

grafs, and trefoil. Many diltricts on the call fide are ex-

tremely productive ; wheat is not unfrequcntly found t:»

rife to a load an acre ; oats, (particularly the Poland, ) to

eleven or twelve quarters ; beans and other com in propor.

tion. Among the more rare plants cultivated in Ellex, are

thofe of coriander, teafel, and carraway ; many acres are

alio appropriated to the produce of hops, and various horti-

cultural plants and roots. The latter are confined to the

vicinity of large towns, and to the lands adjoining to the

metropolis. Almolt every fpecies of foil 13 to be found
within the limits of Effex, from the moll ftubborn to the
mildeft loam. The north-well tide is characterized by a

chalky fuhftratum ; but the call and fouth fides abound
with marfhy and boggy laud, having abundance of gravel

intermixed. Of watte lands and furoils, Meffrs. Griggs
(in their " General View of the Agriculture of Elfcx,")

computed the county to contain fifteen thoufaud acres; the

greater part of which, thcyobferve, is capable of producing

corn. Since their report, however, many diftricts have

been inclofed and cultivated. Though Effex is not highly

celebrated for its dairies, yet thofe in the parilh ofEpping
and its vicinity are famous for the richnefs ol their cream and
butter. The butter is moftly fent to London, where it

bears a high character and price. Few counties have leiil

minerals than £ffex ; which is alfo nearly exempt from
quarries, or any mafs of rocks. In confequence, the houfes

are almGll wholly built with brick ; and many of them are

Angular and curious fpecimens of brick-architecture. In

conftrudtiug the callles, the monaftic buildings, and ma::y

of the old manfion-houfes, the builders have endeavoured to

render them not only durable monuments of their ikill, but
alfo examples of their talle, difplayed by a variety of orna-

ments in the cornices, doors, pilallers, and particularly in

thechimnies. Some mineral waters rife in the county, but
few have obtained much repute ; that of Tilbury is occa-

sionally retorted to, and found to be impregnated with fome

are moftly rafed to the ground ; the only parts remaining earthy and muriatic falts.

being their high keeps and wide foffes. At Colchefter, The principal rivers, properly belonging to this county,

Hadleigh, Hedingham, and Walden, fome parts of the are the Colne, the Blackwater or Pant, the Clelmer, the

walls ftill remain. Effex compofes part of that tract of Crouch, the Ingerbourn, the Roding, and the Cam. Befides

country on the eaftem fide of England which forms the thefe, Effex partakes of other rivers, which ferve as natural

larreft connected fpace of level ground in the whole iiland ; boundaries, and irrigate and fertilize its land : thefe are the

not one lofty eminence or rocky ridge being found in feve- Thames, the Lee, or Lea, the Start, and the Stour.

ral contiguous counties. The iurface of Effex is not, how- In the early periods of our hiftory, it is reafonably pre-

ever, totally flat, having many gentle hills and dales ; and fumed, that the whole, or the greater part of Effex, was one

towards the north-weft, whenoe mofl of the rivers proceed, extenfive foreft. During the Britifh and Roman govern-

the country rifes, and prefentsa continued inequality of fur- raents, many parts mull have been cleared for ftations,

face. The moll level tracts are thofe of the fouthern and roads, and cultivation : yet in the time of king Stephen it

eaftem hundreds. The fea-coaft is broken into a feries of appears that the principal portion of the county was either

iflets and peninfulas, .deeply cut in by amis of the fea, and foreft, or fubject to foreft laws. In his reign, however, a

large tract in the north-eaft part of the county was difaffo-

refted, and cultivated ; and the remaining part, north of

Stane-ftreet, was difafforefted by king John. Henry the

Third, in the twelfth year of his reign, directed perambula-

tions to be taken of Waltham foreft, in order to afcettain its

extent and value ; and about the fame time had large tracts

cleared for the plough. This judicious plan was purfued by
Edward the Firft, in the twenty-fixth and twenty-eighth

years of his reign : yet much foreft land ftill remained

;

'
exhibiting' evident tokens of the force and effects of that

reftlefs element. Extenfive fait marlhes border moft of the

coaft, the greater part of which is protected by embank-

ments. The banks of the Thames, and the^ lower part

near the fea, are likewife low and marfhy. This county

lies under aproverbial imputation of being particularly un-

healthy ; but this character can only apply to a imall part

of it ; as the middle and northern diftritts are juftly noted

for a drv foil, and a wholefome clear air. That part known

by the name of the hundreds of Effex, bordering on the and Paul, vifcount Bayning, with many other gentlemen

jtouth coatl, from its low and marfhy fituation, and expofure of the count)-, purchaied of the crown, and difafforefted

I fevera!
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ftreral parts of it. Thcfe proceedings, combined witli the

more equitable decifious of fubfequent monarchs, occaiioncd

the forefts to contract tlieir boundaries, and be lefs injurious

to the public. While the forells continued in the crown,

and were under the local government of arbitrary foreflers

and ftewards, the fubjeft, whofe eftate was contiguous,

fuffered repeated oppreffions. The grievance was partly

redreffed in the perilous reign of king John, when the barons

compulfivcly procured from that monarch the " Charter of

Forrlts," by which many of thcfe royal diftrifts were dif-

aflorcfted, and ftripped of their oppreffive privileges ; while

more lenient regulations were adopted in the government

of thofe that remained. The forefts of Epping and Hai-

nault Hill retain the r.ame, and fupport a few deer, &c. The
office of chief forefter for Effex was deemed highly honorary,

and was generally bellowed on fome illuftrious perfon.

The ftewardfhip was alfo an office of great confequence,

and was ufually enjoyed by fome of the nobility. It con-

tinued in the l)e Veres, earls of Oxford, for many genera-

tions, but was taken from them by Edward the Fourth, on

account of tlieir adherence to the Lancastrian party. On
the acceffion of Henry the Seventh, it was reftored by grant

to John, earl of Oxford. The fteward had power to lub-

ititute a lieutenant, one riding forefter, and three yeomen-
forefters, in the three bailiwicks of the foreft. He alfo had

many lucrative privileges, and was keeper of Havering at

Bower, and of the houfe and park there.

Previous to the diffolution, Effex contained forty-feren

religious houfes : of thefe, two were mitred abbies ; fix

common abbies ; twenty-two priories ; three nunneries
;

three colleges ; two praeceptories of templars ; and nine

hofpitals. '

Effex is included in the diocefe of London, and contains

three archdeaconries and fifteen deaneries ; it returns eight

members to parliament, viz. two for the county, two for

Maiden, two for Harwich, and two for Colchefter ; it is in

the home circuit; pays twenty-four parts of the land-tax,

and fupplies 960 men for the militia.

Essex, one of the mod populous and beft cultivated

countifs in Maflachufetts, in the United Statesof America;
bounded N. by North Hampfhire, E. and S. by the ocean,

and the town of Chelfea in the county of Suffolk, and W.
by Middlefex county; 38 miles long and 2^ broad; of a

triangular fhape, Chelfea being the acute point. It is fub-

divided into 2 2 townfhips, containing 7644 houfes, and

61,196 inhabitauts, about 135 to each fquare mile. The
fir II fettlement in Maffachufetts proper was made in Salem,

the capital of this county, in 162.S, and it was made a

/hire in 1643, being one of the three into which the colony

was divided. Effex county pays about ^th part of the

ftate-tax, elects fix fenators for the government of the

commonwealth, and two reprefentatives in the legiflature of

the United States. The principal towns are Salem, New-
bury-port, Glouceftcr, Marblehead, Beverly, Newbury, and

Ipfwich ; and in it are two academies, one at Byefield, and
another at Andover. The face of the county is agreeably

variegated with hills, vales, plains, and woods ; the land is

generally fruitful, but more fuited to the culture of

barley than moll other parts of the (late ; it has quarries

of marble and limtflone, and the coafl is indented with a

number of good harbours. The north part of Effex county

is interfered by Merrimack river ; and between it and the

North Hampfhire line is a ilrip of laud three miles wide,

divided into the townz of Methuen, Haverhill, Almfbury,
and Salifbury, containing 1429 inhabitants. The chief

ifland on the coafl of this county is Plum ifland.

Essex, a county in Upjper Canada, bounded on the E.
Vol. XIII.
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by the county of Suffolk, on the S. by lake Erie, on the
W. by the river D'Etroit to Mail'onville's mill, thence by
a line running parallel to the river D'Etroit and lake

St. Clair, at the diilance of four miles, till it meets th»
river Thames, and thence up the faid river, to the N.W.
boundary of the county ot Suffolk. This county fends one
reprelentative to the provincial parliament.

Essex, a county in Virginia, bounded E. and N.E. by
Rappahannock river, which divides it from Richmond
county ; about 55 miles in length and 12 in breadth, and
containing 3741 free inhabitants, and 5767 flaves.

Essex, a county in New Jerfey, lituated in the eaftern

part of the ftate, and leparated from Staten ifland by New-
ark bay. It is about 25 miles in length and 16 in breadth, and
has three townfhips, viz. Newark, Elizabeth-town, and Ac-
quaekanack, containing 22,269 inhabitants, of whom 1521
are flaves. The foil is fertile, and its productions find a

ready iale in the city of New-York. This county com-
prehends feven Prefbyterian churches, three for Epifcopa-
lians, one for Anabaptifts, and two for Dutch Calvinifts.

Essex, a county of New-York, having on the north
Clinton county, on the fouth Wafhington county, and on
the eail lake Champlain, which feparates it from Vermont.

Essex, a county in Vermont, bounded N. by Canada,
and E. by Connecticut river, containing 1429 inhabitants.

Essex, a townfhip in Chittenden county, in Vermont,
containing 729 inhabitants, and lying between Jericho en
the S.E. and Colchefter on the N.W.
Essex Valley Mountains, mountains of the ifland of

Jamaica ; 10 miles S.S.E. of Lacovia.

ESSEY, a town of France, in the department of Orne,
and diftrict of Alengon

; 3 leagues N.E. of Alengon.
ESSLISORS. See Elisors.
ESSOIGN, or Essoin, in Law, an excufe for him

who, being funnnoned to appear and anfwer to an action

real, or to perform fuit to a court baron, &c. cannot attend,

becaufe of iome legitimate hindrance.

The word is formed of the French effoine, or exo'ine ;
and that from the barbarous Latin ejfonia, or exenia, which
fignifies the fame.

The caufes that ferve to effoin, are various ; yet they may
be reduced to five heads. The tirft is, effoin de ultra mare;

when the party is beyond lea ; bv which the defendant

fliall have 40 days: the fecond, de Terra Santla, when ott

an expedition in the Holv Land, r.nd the defendant fhall

have a year and a day ; the third, de nialo veniendi, when
he is infirm of body, and cannot come ; which is alfo called

the common effoin ; the fourth, effoin de malo le8i,

when the defendant is fick a-bed, and may by writ be
vie.ved by four knights ; the fifth, de fervitio regis, when he
is in the king's fervice. Belides thefe, there are feveral

other excufes to fave a default in real actions, as conftraint

of enemies, floods of water, See. 2 Co. Inft. 125.

Essoign day of term, is the firft day of that term
when the court fits to take effoigns, or excufes, for fuch as

do not appear according to the fummons of the writ ; r. g.
the octave of St. Hilary, or the eighth day inclufive after

the feaft of that faint; which falling on the 1 3th of January,

the octave, therefore, or firft day of Hilary term, is the 20th
of January. But the perfoa fummoned hath three davs
grace beyond the return of the writ, in which to make his

appearance ; and if he appear on the fourth d^y inclufive,

the ijuarto die pojl, it is luflieient.

Essoicn de malo villi, is when the defendant is in

court the firft day, but gone without pleading ; and being'

afterwards furpriled with ficknefs, &c. cannot attend, but

f'.uds two eflbigners, who openly prutuil in court tint

3 Y »*
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he is detained by ficknefs in fucli a village, that he cannot

come pro luerari ct pro perdere; and this will be admitted :

for it Jielh on the plaintiff to prove, whether the effoign is

true or not.

Essoicns, Cfrrk of the. See Clerk.
ESSOMMES, in Geography, a fmall town of France, in

the department of the Aifnc, on the river Marne
; 3 miles

S.W of Chateau Thierry.

ESSONE, a river of France, in the department of Seine

and Oife, which has its fourcc near Pithiviers in the foreft

of Orleans, flows by Feite
1

Al ives the Juine near

Saint Vrain, 3 miles above Villeroi, and falls into the Seine

near Corbeil. It has lately been rendered navigable.

ESSONNE, a fmall town of France, in the department,

of Seine and Oife, near the river Effone, 24 miles S. of Paris,

and 2i- miles N. of Fontainbleau, remarkable for its manu-

factures of gunpowder and of writing paper.

ESSORANT, from the French ejforer, to air, in order

to dry, in Heraldry, a term ufed to exprefs a bird ftanding

on the ground with the wings expanded, as if it had been

wet, and were drying itfelf.

ESSOYES, in C. a fmal! town of France, in the

department of the Aubc, chief place of a canton in the

diftrict of Bar-fur-Seine, with a population of 15S5 indi-

viduals, 15 miles S.W of Bar-fur Aube. Its canton con-

tains 21 communes, and 1 1,655 inhabitants, on a territorial

extent of 375 kiliometres.

ESTABLISHMENT of Dower, in Lav.; is the aflur-

ance or fettlement of dower made to the wife by the huf-

band on marriage ; and ajpgnment of dower fignifies the

letting it cut by the heir afterwards, according to the

eftablimment. See Dower.
Establishment of Religion. See Religion.

ESTACHE, is ufed in our Old Writers, for a bridge

or flank of ftone and timber.

ESTAFFLISC.HEN, in Geography, a town of Poland,

in the palatinate of Kalifh ; 14 miles N.E. of Kaliih.

ESTAFORT, a town of France, in the department of

the Let and Garonne, and diftrict of Agen ; 3 leagues S.

of Agen.
ESTAGEL, a town of France, in the department of the

Eaftern Pyrenees ; 3A leagues N.W. of Perpignan.

ESTAGNAC, a"fma!l town of France, in the depart-

ment of the Chare'nte ; 33 miles E. of Angoulcme.

ESTAIN. SeeETAix.
ESTAING, a fmall town of France, in the department

of the Aveyron, chief place of a canton in the diftrift of

Efpalion, with a population of 1075 individuals. It is

fituated 18 miles N. of Rhodez. Its canton contains 12

communes and 6700 inhabitants on a territorial extent of

j 95 kiliometres.

ESTAIRE, a fmall town of Fiance, in the department

of the North, on the river Lys, between Merville and Ar-

mentit rrs ; 1 ? miles W..of Lille.

ESTAMBOLIC, or Istambol-Antir, a town of

Arabia, in the fneriffal of Mecca, near the coaft of the Red

feaj 180 miles N.N.W. of Medina.

ESTAMPES. SeeETAMPES.
ESTANDARD. See Standard.
ESTANFORDE, in Geography, a town of Flanders ;

12 miles S.W. of Ypres.

LSTAPA, or Istapo, a town of North America, in

Mexico, and province of Tabafco, fituated on a river of the

fame name ; 10 miles S.W. of Villa Hermofa.

ESTAPLES. See Etaples.
ESTAPO, a ftrong town of America, in New Spain,

inhabited by Spaniards and native Americans, fituated at

the mouth of the river Tlaluc. N. lat. 17 30'. W. TonJ,
103 5'.

ESTARREJA, a town of Portugal, in the province of
Beira ; 1S miles .S. of Oporto.

ESTATE, in Livw, the title or intereft which a man
hath in lands or tenements, &c. An eftate in lands, tene-

ments, and hereditaments, fignifies (lays judge Blackikonc)

fuch intereft as the tenant hath therein ; fo that if a man
grants all his eflate in Dale to A. and his heirs, every thing

thr.t he can poffibly grant (hall pafs thereby. (Co. Litt.

345.) It is called in Latin flatus, fignil condition

or circumftance in which the owner Hands with regard to

his property. For ascertaining this with accuracy, eftates

nay be cor.fidered in a three-fold view : firft, with regard-

to the quantity of inlerejl which the tenant has in the tene-

ment ; fecoudly, with regard to the time at which that

quantity of intereft is to be enjoyed ; and, thirdly, with re-

gard to the number and connexion* of the tenants.

I. The quantity of interejl which the tenant has in the

tenement is meafured by its duration and extent. Thus,
either his right of poffeflion is to fubfift for an uncertain

period, during his own life, or the life of another man ; to

determine at his own deceafe, or to remain to his defcendants

after him ; or, it is circumfcribed within a certain number
of years, months, or days ; or, laftly, it is infinite and un-

limited, being veiled in him and his reprefentatives for ever.

This occafions the primary divifion of eftates, into fuch as

are freehold, and fuch as are lefs than freehold. See Free-
hold.

Eftates of freehold, underftood as they are defined under

that article, are either eftates of inheritance, or eftates not

of inheritance. The former are again divided into inherit-

ances alfolute or fee-fimple, and inheritances limited, one

fpecies of which is ufually denominated fee-tail. See Fee,
Fee-simple, and Fee-tail.
Of eftates of freehold, not of inheritance, but for life only,

fome are conventional, or exprefsly created by the afts of the

parties ; others are merely legal, or created by conftru&ion

and operation of law. As te eftates for life, exprefsly created

by deed or grant ; fee Life-estate. As to the eftate of

tenant in tail after poffibility of ifTue extinft j fee Tail and

Fe e-tail. As to tenant by courtefy, and tenant in dower

;

fee Tenant and Dower.
Of eftates that are lefs than freehold, there are three forts

;

tax. 1. Eftates for years ; 2. Eftates at will
; 3. Eftates by

fufferance. For the two former, fee Lease; and for tht-

latter, fee Sufferance.
Befides the feveral divifions of eftates above enumerated,

in point of intereft, there is another fpecies which is called

an eftate upon condition ; being fuch whofe exi Hence depends

upon the happening or not happening of fome uncertain

event, whereby the eftate may be either originally created,

or enlarged, or finally defeated. (Co. Litt. 201.) Eftates

upon condition are of two forts: 1. Eftates upon condition

implied; 2. Eftates upon condition exprejfed : under which

laft may be included, 3. Eftates held in -vadio, gage, or

pledge; 4. Eftates by jlatute-merchant or Jlatutejlaple

;

5. Eftates held by elegit. See thefe feveral articles.

II. Eftates, with regard to the time cf their enjoyment,

when the aftual receipt of the rents and profits commences,

may be confidered either in pojjfcjfion or in expeSancy ; as to

eftates in polfeffion, fometimes called eftates executed, where-

by a prefent intereft paffes to and refides in the tenant, not

depending on any fubfequent circumftance or contingency,

as in the cafe of eftates executory; all thofe above-men-

tioned are of this kind ; but the do&rine of eftates in ex-

pectancy contains, fayj Blackftone, fome of the nkeft and

moft
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tnoil ablhufe learning in the Engliih law, (if expectancies

the;c are two forU ; one created by the adt ot the parties,

called a remainder ; the other by aft oi law, and called a

>//'.'.'. See Remainder and Reversion. See alfo

Executory Devifi and Limitation.
III. Ellates considered with rclpcct to the number and

ii of their owner:;, or the tenants who occupy

them, whatever be their quantity or length of duration, and

whether they be in actual poll llion.or expectancy, may be

held in four different vva) s : viz. in ft t>< rally, in joint-ttnancy,

in coparcenary, and in common Severalty, Join t-

\, Coparcenary and Parceners, and Tenants
in Common.

With regard to the title to ellates and the different modes
of tenure ; fee Titlt. and Ti s u R o

.

Lilates are acquired divers ways, im'z. by defcent from a

father to the ion, ecc. conveyance or grant from one man to

another ; by gift or purchafe, deed,oi will ; and .1 fee- fimple

is tiie largrlt ellatc that can be .11 law. 1 Eitt. 541.

Eilates are real, of land*, ixc. or perfonal, of goods and

chattels ; othevwife diftinguifhed into freeholds that defcend

to the heir, and chattels, which go to the executors. The
word eftate, generally, in deeds, grants, and conveyances,

comprehends the whole", in which the party hath an intereft

or property; and will pais the fame. 3 Mod. 46.

Estate, additions of. Sec Addition.
Estate, bafe. See Base.
Estate, que. See Que ejlate.

Estate, or iimple State, denotes alfo the empire, king-

dom, provinces, or extent of lands under the government of

any fovereign.

The ellates of the grand feignor, of the king of Spain,

&c. are very exteniive ; thofe of the king of Fiance were be-

fore the revolution compact, and well peopled. Italy was
formerly cantoned out into a great number of petty ftates.

We fay, minifters of eilate, fecretaries of Hate, &c.

Estate, or State, is alfo generally applied in the fame
fenfe with clafs or order ; thus, the lay part of his majefty's

fubjefts, or fuch of the people as are not comprehended un-

der the denomination of clergy, may be divided into three

diltinct eftates or Hates, the civil, the maritime, and the

military. See each. term.

Estate is more particularly applied to the feveral ranks

or claffes of a people affembled together, for concerting

meafures, reforming public abufes, or compofing the difturb-

ances of a flate. in England, the three ellates, viz. king,

lords, and commons, meet ordinarily in parliament. See
Parliament.
Estates Genera 1. 1

Estates of If' Hand, j
See States General, Sec.

ESTAVAYER, in Geography, a final! town of Swit-

zerland, in the canton of Fribourg, pleafantly lituated on

the eallern fhorc of the lake of Neufchatcl, N. hit. 46
46'.

ESTE, a town of Italy, in the Paduan ; 1 imiles S.S.W.
of P.

ESTELLA, a handfome manufadtui g town of Spain,

in Navarre, with an univerfity in its neighbourhood, foui

A.l). 156c. It contains feveral churches and convents,

and 4500 inhabitants, defended by a cattle, lituated in a

plain, watered by the rivers Ega and Ureder ; 6 Icagu

8.W. of P 1 1. The environs of this place are agree-

.

ELMUR, a town of Afiatic Turkey, in the pro-
vince of Caramania ; 120 miles S. of feogni.

ESTE1 IDE. See Eksehidb.
EPAj a town of Spain, in the province of Seville,

or, according to fome geographers, in that of Granada, ca>

lebral d far its olives and oil ; 15 miles S. of Ecija.

ESTEPONA, a fmall fifliing town of Sp (iti

near the coall in the province of Granada, between Gil

tar and Marfoella. Its territory fuvnifhes abundance of

wine.

ESTERLING, or Easterlinc See Sterlihg.
ESTERNAY, in Geography, a fmall town of France, in

the department of the Mai hiei place of a canton in tho

diflrict of Epernay, with a population of 83 j individuals.

Its canton has 2T, communes and 6 I ibttants, upon a

territorial extent of 325 kiliom tr .

ESTETE', in Heraldry,, is tiled by the French to fignify

a beall whole head has been, as it were, torn off by force,

and, confequently, the neck left rough and hugged ; in con-

tradiftin&ion to defiait, or decapite, v here the neck is left

fmooth, as if the head h;id been cut iff.

ESTEVEj M. in Biography, a writer on the theory of
mufic, or rather ot found or harmonics. He has attacked

the deuionllration of the principles of harmony bv Ra-
in 111, in which M. Laborde allows him to have reafon on his

fi;!e : however, as he does not build his fcale by the triple

progreffion of Pythagoras, in the way which the abbe Rou I'-

ll 1 prefcrib s, and "without which ieries of perfect fifth he
thinks there never was nor ever can be any malic fit to be
heard, M. Eileve has not been honoured with the feal of
Melirs. Laborde and Rouflier's approbation. He has, how-
ever, explained the caul'e of more and lefs perfection in con-

cords, from the coincidences of vibration, which has been

known ever iince the time of Galileo, (fee Basse funda~
mentalej, but never fo clearly explained in France.

ES'IHER, a canonical book of the Old Teitament : de-

nominated from a celebrated Jewifh captive of that name, in

Perfia, whofe beauty preferred her to the bed of Ahafuerus
(fuppofed by fome to have been Darius Hyftafpis, by others

Xerxes, but probably Artaxerxes Longimanus, though
Jacob. Capellus makes him to be Ochus, called in Perfia

Achaich-Verofh), and the throne of Perfia-; and who, in

that quality, faved her countrymen, the Jews, from the

death to which Ahafuerus had doomed them, by the coua-
felsof his favourite Haman; who wifhedthus to be revenged
on Mordecai for withholding from him that refpccl to which
he conceived himfelf entitled. Mordecai informed the queen
of the danger to which her nation was expoied ; and in-

duced her to wait upon the king, and invite him and Haman to

a fumptuous banquet which ihe had prepared. Haman
was puffed up with this high honour, and thought himfelf

fure of accompliihing his ample fclieme of vengeance.

During the interval, the king chanced to read the public

records, which reminded him of Mordecai's having difco-

vered a eonfpiracy thai had been formed again!) him.
Determined to diftinguifh him by fome fignal token of
favour, heordered I I in in to conduct Mordecai in triumph
throe .. Theqm difci redto Ahafue-
rus, that ihe belonged to the Jewim nation, intreated*

ju'.tice againft ) [ami 11 on belt; oi her people, for the

deftruflion of whomhe had the king's decree,

uerus ordered Haman to be . On the gaHows
hi hadei d I theexecutii 1

.ecu; revoked
the d 1 ued forth again 11 the rews, and granted

srmitted them to avenge themfelvea

fed. Afti 1 the di ath of
i

'

.

1 hi tates upo Mordei ai, .
1 d

adrr.Uting (rim into h« confidence, as the acl ni ledged
uncle of the queen, advanced him toa flation of high cilice

and tn h I
liftoryof this tratifadiion makes

of the book of Efther. LI.
1

1. r was of the ti il 1

3 \ . of



E S T
«if Bcnjaniin, and ft defcendar.t from one of thofo families,

which had been carried into captivity by Nebuchadnezzar,
king of Babylon, and afterwards fettled in the city of

Shudian. She was the niece of Mordecai, and her Jewifh

name was *' HadaOeh."
The critics are divided about the author of this book :

St. Epiphanius, St. Auguiiine, and Ifidorc, attribute it to

Ezra ; but Eufebius will have it to be of a later date.

Some afcribc it to Joachim, high prieft of the Jews, and

grandfon of Joledek ; others will have it compoied by an

aflembly, or fynagogue, of the Jews, to whom Mordecai

wrote letters, informing them of what happened. Ellh.

ix. 29.

But the generality of interpreters, Hebrew, Greek,

Latin, &c. afcribe the book to Mordecai himlclf; Elias

Levita, in his MaiT. Hamum. pref. 3. mentions this opinion

as unqueltionable.

It is chiefly founded on that paflage, chap. ix. ver. zo.

where it is faid, that " Mordecai wrote thele things, and

fent letters unto all the Jews, that were in all the provinces,

&c." It is alfo fuppofed that queen Efther herlelf might

have fome (hare therein : it being expreffed in the fame chap-

ter, ver 29. that Either and Mordecai wrote a fecond

letter, by the king's authority, to ordain the lolemnizing

a yearly fealt, called purim, that is, day of lots, in comme-
moration of the Jews being delivered from the lots, or

fortes, whereby they had been condemned.

Some will have this book to be deuterocar.onical, or apo-

cryphal; others contend for its being canonical, as far aa

chap. x. ver. 3. incluftve ; and all the reft deuterocanonical.

Of this fentiment are, St. Jerome, De Lyra, Dionyiius

the Carthuiian, Cajetan, and others. The council of Trent

turned the fcale for its being canonical throughout ; fo that

tbe matter is determined for the Catholic countries.

But the Proteftants retain the old opinion, and only acmit

it as far as the third verfe of the tenth chapter ; the reft, to

the end of the fixteenth chapter, is thrown among the apo-

cryphal books. See Canon and Apocrypha.
Esther Town, in Geography, a town of America, in

the county of Lancafter, and ftate of Pennfylvania,

fituated on the eaft bank of the Sufquehannah river, a little

N.'of Harrifburg.

ESTHIO'MENOS, (from Hrfluu, to eat,) in Surgery,

the difeafe called herpes exedens. Alfoany obllinate ulcer,

which continues to eat away the parts.

ESTHONIA, in Geography, is the ancient name of

the Ruffian government of Reval, on the fouthern coaft of

the gulf of Finland, over-againft Finland Proper. In the

year 1386 Efthonia was fold to the Teutonic order, and

formed a part of Livonia; with which, after a feparation of a

hundred years, when it was under the dominion of Sweden,

it was united to the Ruffian territory.

Not only the government of Reval, but alfo the greater

part of Livonia, or five circles of the government of Riga,

are inhabited by Efthonians. In the former they probably

amount to 180,000, in the latter to 257,000 individuals.

The language, manners, complexion, dwellings, and huf-

bandry of the Efthonians prove their relationfhip to the

Finns, who are one of the moil far fpread nations of the

globe, extending from the fhoies of the Baltic to the re-

moteft confines of Aha. In the Ruffian annals, where

they aft a confiderable part, as they, in common with the

Novgorodian Slav;, founded the Ruffian ftate, the Efthonians

are called Tfchudes. Tooke's View of the Ruffian Em-
pire, vol. i.

ESTIVA, Efuuc, in Antiquity, folemn facrifices to

Vefta, called in Greek irw, of which it was unlawful to

6
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carry any away, or communicate any part to any befide the

nippers. Potter, ArchseoL Gnec, lib. ii. cap. zo.

ton), i. p. 396.

ESTIATORES, Zr.amft;, among the Athenians, per.

fons appointed by lot ts> provide an entertainment for the

whole tribe. Befidcs thole appointed by lot to this office,

others voluntarily undertook it to ingratiate thcmfelves.

Potter, Archteol. Gric. lib. i. cap. 15. torn. i. p. 86.

ESTIMIONE, in Natural Hiftory, a name by which

fome call the harmcjirm.

ESTISSAC, in Geography, a fmall town of France, in

the department of the Aube, chief place of a canton in the

didrift of Troyes, with a population of 1255 individuals.

Its canton has 60S9 inhabitants, difperfed in 10 communes,

on a territorial extent of 200 kiliometres.— Alfo, a fmall

town of France, in the department of the Dordogne, 18

miles N. E. of Bourdeaux.

EST1VAL, a town of France, in the department of

the Vofges, anddiftrift of St. Diey ; 2 leagues N. of St.

Diey.

Estival Occident. See Occident.
E : t 1 v a L orient. See Orient.
Estival foljlice. See jEstival, and Solstice.

ESTIVAREILLEo, in Geography, a town of France,

in the department of the Allier, and diftrift of Mohtlueon ;

5 miles N. of Montlucon.

ESTIUS, William, in Biography, a learned Dutch
divine, was born at Gorcum in Holland in the year 15J.2.

He received the early part of his education at Utrecht, and

finilhed his ftudies in philofophv rw:d theology at Louvain,

where he afterwards became an inftruftor. In 1580 he was

admitted to the degree of doctor in divinity, and was fuc-

ceffively chofen profefTor of theology, in the univerfity of

Douay ; fuperior of that feminary, and afterwavds its chan-

cellor. He died in 1613 at the age of 71, while he was in

the difcharge of the various duties of his laborious office

at Douav, highly efteemed on account of his modelty,

piety, and aftive virtues. He had ever been indefatigable

in his ftudies, and zealous in promoting the interefts of

thofe committed to his care. As an author his principal

works are, " Commentarii in omnes S. Pauli et VJI. Catho-

licas Apoftolorum Epiftolas," in two volumes folio. " An-
notations in praeipua ac difficiliora S. Scripturse Loca.'

Another work is mentioned with much applaufe, it is a

difcourfe " Contra Avaritise Scientix," intended to expole

thofe who lock up their learning in their clofets, and refufe

to communicate it to the public by ufefnl writings, or to

individuals bv well-timed and feafonable advice. The
writings of Ettius are recommended by Du Pin as exceed-

ingly ufeful to young theologians in their enquiries after

truth. Moreri.

ESTOILE'. A crofs eftoile is a ftar with only four

long rays, in manner of a crofs; and accordingly broad

in the centre, and terminating in (harp points.

ESTOILLE, Peter de l', in Biography, who flou-

riflied towards the clofe of the fixteenth century, was edu-

cated to the profeffion of the law, and became grand au-

diencer of the chancellery of Paris. He died in 1 61 1, and

after his death was publi'hed from his manufcripts " A
Journal of the reign of Henry III." which has pafTcd

through many editions ; of thefe the lad was edited by the

Abbe Lenglet du Frefnoi in 5 vols. 8vo. The fame learned

editor gave to the public " L'Eftoille's Journal of the reign

of Henry IV." in four volumes, 8vo. This, as well as the

other work, is enriched by fome curious pieces not to be

found in the preceding editions. The ftyle and manner of

thefe jouiBals poflefs much fimplicity, exhibiting the air. of

truth,
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truth, and affording a lively and accurate picture of the

times. Moreri.

Estoilli , Claupe de l', foil of the preceding, was a

poet, and admitted a member of the French academy in the

year 1632. He was patronized as a dramatic writer by
Richlieu, but his pieces were nut well received by the pub-

lic, though he is allowed to hare had a talent at verfilica-

tiun, and a thorough knowledge of the rules of the llage.

He was a rigid cenfor of his own performances, and of

tliofe of others, and is faid to have occafioned the death of

a young author by the feverity of his criticifm on a comedy
put into his hands. He died in 1652 about 50 years of age.

He had obtained, and richly deferved, the character of an

honourable and truly independent man. In the earlier part

of life, though ill provided for with refpeft to fortune, he

chofe to quit the capital with a wife whom he loved, rather

than fubmit to the meannefTes which men of letters are too

much inclined to praftife in courting the opulent. Mo-
reri.

ESTOPPEL, formed of the French efloupcr, oppilare,

oljl'ipare, to flop, or block up, in Law, an impediment, or

bar of action, arifing from a man's own aft, or deed ; againil

which a man is forbidden, by law. to fpeak, though it be

to fay the truth. See Bar.
Goddard defines an eftoppel to be any bar, or hindrance,

to one to plead the truth ; and extends it not only to the

impediment given by his own aft, but by another's alfo.

There are three kinds of eftoppel ; viz-, by matter of record,

by matter in writing, and by matter in pais.

ESTOVERS, is ufed by Brafton, (1. iii. tr. 2. c. 18.)

for that fullenance which a man, committed for felony, is to

have out of his lands, or goods, for himfelf and his family,

during imprifonment.

In ftat. 6 Edw. 1. it is ufed for an allowance in meat, or

cloaths. In fome manors the tenants have common of

eftovers ; that is, neceflary botes, or allowance^, out of

the lord's, wood ; in which lad fenfe, eftovers comprehends
boufe-bote, hay-bote, and plow-bote; fo that if a man
have in his grants thefe general words, " de rationabili efto-

verio in bofcis, &c." he may thereby claim all three.

Eftovers is alfo ufed for alimony, which if the huibard

refufes to pay, there is, befides the ordinary procefs of ex-

communication, a writ at common law, " de eftovtriis ha-

bendis," in order to recover it.

ESTOURMELI.ES, in Geography, a town of France,

in the department of the North, and diitrift of Cambray ;

1^ league E. of Cambray.
ESTOUTEVJLLE, a fmall town of France, in the

department of the Lower Seine, 12 miles N. of Caudebec.

—

Alfo, a fmall town of France, in the fame department, 15
miles N. of Rouen.
ESTRAC, in the Manege, fignifies a horfe that is light

bodied, lank-bellied, thin flanked, and narrow-chefted. See

Belly.
ESTRADE, a French term, literally fignifying a pub-

lic road, or highway. Hence the military plirafe, haltrt

Fijlrade, to beat the eftradc, that is, to lend fcouts, or

horfemen to get intelligence, to learn the difpofitions of the

enemy, and inform the general of every thing likely to fall

in the way. An army never marches without fending bat-

teurs d'eftradeon every fide.

The word is formed of the IvAianJlrada, ftreet, or road ;

which is derived from the Latin Jlrata, a paved ftreet.

Some derive it from rjlradials, who were cavaliers anciently

employed in beating the eftradc.

1 1 rade is alfo ufed for a little elevation of the floor of

a room, frequently eiicompafl'ed with an alcove, or rail, for

ESI"
placing a bed in : and fometimes, a:, in Turkey, only cover.

ed with line carpet>, tor receiving vifitors of dillinction.

ESTRADES, Godfrey Count of, in Biography, was

at an early age defigned for the profeflnn of arms, and

ferved under prince Maurice in Holland, with whom lie

acted as agent of the French court, and afterwards attained

the high honour of marftial of France. He was highly

elleemed as a diplomatic character, and in the year 1661

went to England as emballador extraordinary, where he

maintained with fpirit the precedence of the crown of

France to that of Spain. In the following year he went to

Holland in the fame character, and concluded the peace of

Breda. He was intrufted with the important negociation

for a general peace at Nimegiuen, and acquitted himlelf to

the fatisfaction of all concerned. He fuftained with high

reputation various other diplomatic characters, and in 1685
was nominated governor to the duke de Chartres, but died

within a few months, at the age of feventy-nine. The count

left behind him an abundance of MSS. concerning the dif-

ferent negociations in which he had been engaged : from

thefe, which confifted of twenty-two volumes folio, a col-

lection was. publifhed in 1709, entitled " Letters, Memohs,
and Negociations of the Count d' Eftrades." An improved

edition was publifhed in 1743 at the Hague, in 9 vols.

i2mo.
ESTRANGEL, Estranoelus, in the Syriac Gram-

mar. Eftrangel character, is a particular fpecies*, or form,

of Syriac letter; ferving as the majulcule letters in that lan-

guage.

Abraham Ecchellenfis takes the eftrangel character for

the true ancient Chaldee characters ; audit is certain the

Abyffinians, who call themfelves Chaldeans, dill occaiion-

ally ufe the eftrangel character, if we may credit Hettin-

ger, in hisThefaur. Philol. p. 286. Bifhop Walton, in his

Prolegomena, gives us an eftrangel alphabet.

ESTRAPADE, in the Manege, is the defence of a

horfe that will not obey, but to get rid of his rider, rifes

much before, and while his forehand is yet in the air, yerks

furioufly with his hind legs, linking higher than his head

was before ; and during his countertime goe» back rather

than advances.

ESTRAY, or Stray, fignifies any tame bead, or (heep,

oxen, fwiue, and horfes, or fwans, found within a lord-

fhip, and not owned by any man ; in which cafe being

cried, according to law, in the church, and two market-

towns adjoining, if it be not claimed by the owner, within

a year and a day, it becomes the lord's of the foil where

found. If the owner claims it within the year and day,

he mu ft pay the charges of finding, keeping, and proclaim-

ing ; and he may feize it, without telling the maiks, 01

proving his property, which may be done at the trial if

contefted. If the beaft flray within the year toanotlm
lordfhip, the firfl lord cannot retake it. An eftray mull he

fed and kept, uninjured, and without labour, till it is re-

claimed, or the limited time expires.

ESTREAT, Extractum, in Law, is ufed for the

true copy, or duplicate, of fome original writing, efpecially

of amercements, or penalties, fet down in the rolls of a

court, to be levied by the bailiff, or other officer, on every

offender. Juftices, commifTioners, &c. are to deliver their

eilreats into the exchequer yearly, after Michaelmas ; and
fines to have writs, which (hall be entered in the eftreat, in

order as they are entered in the chancery rolls, &c. flats. 5

1

Hen. III. flat. 5. 16 Edw. II. All forfeited recognizances

are to be firfl eftrealed in the exchequer by fheritfa of coun-

ties ; on which procefs iflues to levy the fame to the ufe of

the king. Stat. 22 and 33 Car. II. cap. 22.

Sheriffs'
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Sheriff*' eftreatl muft be in two parts, indented and

d by the (heriff, and two juftices of peace ; who are to

view them* and one of them is to remain with the fheriff, and
the other with the juftices. Stat. 11 Hen. V LI. c. 15.

The eilreats of fines, at the qtiarter-fcffions, are to be made
by the juftices ; and to be double, one of which is to be de-

livered to the Ihcriif by indenture. Stat. 14 R. It, c. 2.

Fines,' poll-fines, forfeitures, &c. mud be eftreated into the

exchequer twice a year, on pain of 50/. And oflicers are

to deliver in their returns of eilreats upon oath. Stat. 22

& 23 Car. II. c. 22. 4 and 5 W. & Iff, c. 24. It is the

conrle of the court of B. R. to fend the eilreats into the ex-

chequer twice a year, -viz. on the lall day of the two ifhiable

terms j but in extraordinary cafes there may be a ride to ef-

treat them fooner. 1 Salk. 45.
Estreats, Clerk of the. SeeCLHRK.
ESTREES, Francss-Annibal D', in Biography, wag

born in 1573, and educated for the church, in which he

had the bifhopric of Noyon conferred upon him by Henry
IV. at a very early age. When he was only twenty-one he

reiigned his ecclefiaflical preferment, on account of the

death of his elder brother, and afTumcd the profefiion of

arms, in which he became diilinguifhed under the title of

the marquis De Coevres. He was embafiador extraordina-

ry to Switzerland and the princes of Italy, in 1614. He
was created marfhal of France in 1626, and in 1630 fuccour-

ed the duke of Mantua, who was befieged in his capital.

In 1 636 he was deputed embaflador extraordinary to Rome,
a character in which he well fupported the honour and inte-

refls of his crown in opposition to pope Urban VIII., with

whom, and the nephews of the haughty pontiff, he was con-

tinually involved in quarrels. He was recalled by his own
fovereign, which he confidered as an affront, and refufed to

appear at court, to give an account of his conduct. He
died at Paris in 1670, at the great age of ninety.eight years,

highly refpected by his ceuntrymen. At the defire ofcar-

dinal Richelieu, he drew up " Memoirs of the Regency of

Mary deMedicis," which was publifhed at Paris in i2mo.

in the year 1660. " A relation of the Siege of Mantua, in

1620," and " An Account of the Conclave, in which Pope
Gregory XV. was chofen in 1621," have alfo been given

to the public from his papers. Moreri.

Estrees, C.esar d', fon of the preceding, was born in

16:8, and being brought up to the church, he was raifed

to the bifhopric of Laon in 1653. He was created cardi-

nal by Clement X. in 1671 ; and at the d-ath of that pon-

rif entered the conclave, and managed fo as to put off the

"lection five weeks, till the arrival of the other French cardi

nals. He was fent into Bavaria to negociate the marriage

of the dauphin in 1677, and afterwards went to Rome, on

other important and difficult btffinefs. He fupported the

rights of the crown, and of the Gallican church in oppofi-

tion to pope Innocent XL, whom he prevented from pub-
lishing any aft infringing on both. He refided many years at

Rome, the fole refident on the part of France, and exerted

much influence at the election of fucceeding popes. On
his return to France he was rewarded with the rich abbey

of St. Gc'rtnairi des Pres, where he died in 17 14, hi his

eighty-feventh year, greatly regretted, &c. leaving behind

him a high character as a politician. Moreri.

Estrees -Sahit-Din'u, in Geography, a fmall town of

France, in the department of the Oife, chief place of a

canton, in the dillrict of Compicgne, with a population of

104:1 individuals. THe canton has a territorial extent of

150 kiliometres, with 23 communes, and 10,325 inhabit-

ants.

ESTREMADURA, i. e. Extrcma Durii, a province of

E S T
Portugal, bounded oil the north by Reift, on the rail and
fouth by Beira and .

'

ing between j8° and 40 N. lat. and obliquely bet-

7 10' and 9 30' Y\ . long.; being 140 miles from north
to fouth, and 70 in breadth; containing 5,440 fquarc
miles, 8 jurisdictions, 400 parifhes, and 350,760 inhabitant 1.

Several diltri'.'ts of thic province are abundantly fertile, v

ing grain, wine, oil, and fruits. The whole country is co-
red with flowers, and the bees produce a great quantity

of honey. The manufacture of fait affords one of the chin
artii! The principal towns are Lifbon,
Leiria, Abrantcs, Pombal, Alcobaca, Setuval. Thomar,
Santarem, Alanquer, Tores Vedras, Cintra, and Caii.

and the chief rivers are the Tagus, or Tajo, and the Sador
or Sado, fometimes called Cadaon and Caldas

Estremadura, a province of Spa: 1 on the N.
by Leon ; on the E, by New Caftile ; on the S. by Andalu-
fia ; and on the W. by Portugal ; lying between 38 and
4.0 N. lat. ; and between 7 10' and 4 40' W. long. : be-
ing 140 miles from north to fouth, and <jo— 1 . o from well

to call. This province was formerly a part of Portugal,

but being Separated from that country, it is forrtetimes called

Eftremadura of Caftile. It is traverfed by the rivers Gua-
diana and Tajo, which divide it into three equal parts. In-

teracted by ridges of hills, it abounds in grain, fruits, and ex-

cellent paftures ; but good water is fcarcc,aad the air in fum-
mcr is exceedingly hot, infupportable to ftrangers, but to

the natives not infalubrious. The principal commerce con-
fifts of cattle and fine wool ; and the hills arc covered with
oaks, the acorns of which feed large herds of fwine, that are

black. The inhabitants arc in general inclined to corpu-
lency ; arrd are confidered as humane, affable, fincere, (lout,

and brave. The principal towns are Badajoz, Placentia,

Coria, Albuquerque, Caceres, Truxillo, Merida, Montcjo,
Xeres de los Cavalleros, Ellerena, and Zafra ; and the

chief rivers are the Guadiana, the Tajo, and the Alagon.

ESTREMERA, a town of Spain, in New Caftile ; 27
miles S.E. of Madrid.

ESTREMOZ, a fortified ill-built town of Portugal, in

the province of Alentcjo, containing three churches, fix con-

vents, two hofpitals, and 6500 inhabitants
; pleafantly fi-

tuated on a riling ground in a fertile country ; 7 leagues

N.E of the capital ; and famous on account of a victory

gained by the Portuguefe over the Caftilians, in the year

1663. In its vicinity there is excellent marble. The
country on the weft lide of the town is pleafant and well

cultivated, abounding in orange gardens and laurels ; but
at fome dillance no traces of cultivation appear. This town
has a manufacture of beautiful earthenware.

ESTREPAGNI. See Etrepagsv.
ESTREPEMENT, in Law, an impoverifhing or mak-

ing of land barren, by continual plowing and fowing,

without due manuring, reft, and other hufbandrv.

The word is derived from the French ejlropier, to maim
;

or the Latin extirpare, to extirpate, root up.

Estrepement is alfo ufed for any waite, or fpoil, made
by the tenant for life, upon lands or woods, to the prejudice

of him in reverlion; as the cutting down of trees, or lopping

them farther than the law allows, &c.
Estrepement is alfo a writ which lies in two cafes : the

one, by the flat, of Glonceller, 6 E. I. c. 13, when a man
having an action depending, as ? tormedon, writ of right,

or the like, ftus to inhibit the tenant from making wafle

during the fuit.

The other is for the demandant, who is adjudged to re-

cover feifrn of the land in queftian ; and before execstion,

7 for
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for fear of wade to be made till he can get poiTeflion, fuea

out his writ,

ESTRICH, or Oestricu, in Geographyt n town of

Germany, in the circle of the Lower Rhine, and electorate

of Montz on the Rhine ; 14 mile;, W. of Mentz.
ESTUCUA, a town of Mexico, in the province of

Meehoaehan
; 58 miles W. of Mechoachan.

ESUXA, orJEsuLUM, in Ancient Geography, a town of

Italy, fituated on a mountain, near the 'fiber.

Esula, or Ji'.fula, in Botany, a word faid to be of

Arabian origin. See Euphorbia Efula, and Apocynum
Vtnetum.

ESULjE Radix, in the Materia Medlca, the name of a

root of a plant oi the fpurge kind, iometimes uled in medi-

cine. The root confiding of a cortical part, and an inner

lucky one, the bark only is ufed ; and fuch fliould be chofen

as is new dried, and of areddifii colour without and within,

and fuch as, when held in the mouth, affords a very difagree-

able tafte, with great acrimony. It is a very violent purge,

and has been faid to have performed cures in dropiical cafes,

when more ger.tle medicines have proved ineffectual. It is

a good method to macerate it a day or two in vinegar before

it is ufed.

ESURIS, in Ancient Geography, a town of Spain, fup-

pofed to be Xeres.

ESUS, or Hesus, in Mythology, a deity among the

Gauls, to which they facrificed after victory whatsoever came
alive into their poffeflion. They fometimes fprinkled the al-

tars of this deity with the blood of their women and children.

ESZEK, in Geography, a town of Sclavonia, with a

wooden bridge, built by the Turks over the Drave
; 48

milesW.N.W. of Peter-Waradin, and So N.W. of Belgrade.

ETABLES, a town of France, in the department of the

North Coails, and diltrict of St. Brieuc ; 2 A leagues N. of

St. Brieuc.

ETAIN, or F.stain, a fmall town of France, in the de-

partment of the Meufe, chief place of a canton in the dif-

trict of Verdun, iS miles N.E. of Verdun. It has a popu-
lation of 2300 individuals, and its canton comprifes 30 com-
munes, with 7125 inhabitants, on a territorial extent of

2477: kiliometres.

ETALLE, a fmall town of France, in the department of
the Fortts, chief place of a canton in the didrift of Neuf-
chateau, with a population of 1080 individuals. Its canton

has a territorial extent of 280 kiliometres, and 13 communes,
with 9013 inhabitants.

ETAMPES, a fmall town of France, in the department
of Seine and Oife, chief place of a diftrift of the fame name,
with a population of 7786 individuals. It is fituated on the

left bank of the river .luine, at the confluence of two other

rivulets, 36 miles E. of Chartres,
; 45 miles N. by E. of

Orleans; and 40 miles S. of Paris. N. lat. 4s
3
25'. The

eanton contains 14,187 inhabitants, difperfed in ij com-
munes, on a territorial extern of 1925 kiliometres.

As chief place of a didrict, Etampes has a fub-prefe£t,

a court of juftice, and a regifter office. There are fome
manufactures of hofiery, woollen, and cotton yarn, and
leather. The dockings, in particular, are known in the

French trade by the name of dockings of Beauce, or Bas
de Beauce, from the village where the bed are made.

The foil of the didridt of Etampes is fandy : it produces,

however, fome wheat, rye, barley, oats, and hemp. There
are a few vineyards and fome artificial meadow8. The
didriCt contains 6 cantons, ill communes, 13725, kilio-

metres, and 58,890 inhabitants.

ETANGS, Le s, a town of France, in the department

of the Molellc, and diftrict of Boulay ; z\ leagues E.N.E.
of Mcu.

ETAPLES, or Estapuiis, a fmall town of France, in

the department of the Pas de Calais, chief place of a canton

in the diftrict. of Montreuil, with a population of 1360 indi-

viduals. It is fituated at the mouth of the river Canche,

which forms a fmall harbour, 12 miles N.E. of Boulogne,

168 miles N. of Paris. N. lat. 50' 1

30' 44". The canton

contains 19 communes, and 7807 inhabitants, on a territorial

extent of 232,], kiliometres.

ETAPPE, in War, an allowance of provifions and fo.

rage made to the foldiers upon march through a king-

dom, or province, to or from winter quarters.

Hence, he that contracts with the country, or territory,

for furniihiug the troops in their march, is called etappier.

ETARRY, in Geography, a town of Hindooftan, in the

country of Bahar ; 34 miles S.W. of Arrah.
ETAULIERS, a town of France, in the department of

the Gironde, and diltrict of Bourg; feven miles N. of Blaye,

ETASAGGAH, a town of Hindoodan, in Bahar; 35
miles S.E. of Bahar.

ETAVERAM, a town of Hindoodan, in the Carnatic ;

10 miles E. of Coilpetta.

ETAYA, a circar of Hindoodan, in the Soubah of Agra,
bounded on the N. by Rohilla ; on the E. by the circar of

Pattan, Canoge an Corah, and on the S.W. by Jumna.
Etaya is the capital.

Etaya, a town of Hindoodan, in the country of

Agra, on the N.E. fide of the Jumnah, 52 miles S.E. of
Agra. N. lat. 26° 45'. E. long. 79° 17'.

ETCH, in Agriculture, a term lignifying the fame thing

as erfh. See Ersh.
ETCHAUK, in Geography, a town of Bengal, 22 miles

N. of Ramgur.
ETCHING, in the Polite Arts, an important branch

of that fpecies of engraving which is perfoimed with the

view of delivering impreffions on paper, by means of the roll-

ing- prefs, is the fuperaddition of the chemical procefs of
corrofion, to the art of drawing through etching-varnifli,

(or etching-^roz/n./, as it is more frequently termed,) on
plates of metal ; though it has fometimes been fuccefsfully

performed on other fubdances, and particularly on glafs.

Etching is mod frequently performed on plates of copper ;

and (though aqua-tinta be a fpecies of etching, for which
fee Aqua-tinta) the means commonly employed, are

lines drawn with a dylus, or deel-point, termed an etching-

necdle, which are afterwards corroded by aqua-fortis.

The etching-needle rcfembles the dry point (fee the ar-

ticle Dry-point) in all refpects, excepting the fuperior

fharpnefs of the latter, and that it need not be quite fo long
as dry-points are at the fir ft. Of thefe needles, the artilt

fliould provide himfelf with three or four, for etching hilar

or coarfer lines, of various dimenlions and different degrees
of bluntnefs ; that for the fined or mod delicate hues being
little lefs (harp than the dry-poirt. That he may with cer-

tainty etch lines of liuular ftrength and depth, where fuch are

required, as in covering a furface of an even tint, the extreme
point of his needle fliould be very delicately and gradually
rounded off on a leathern drop fupplied with crocus-martis,
or putty-powder.

The practitioner in etching fliould, moreover, provide him-
felf with a foft and large eaniel's-hair brufli, wherewith oc-
cafionally to fcveep the dud, and erafed etching ground, from
the furface of his work : and an etching-board of from three
to fix inches in breadth, bevelled to an edge on one fide, fiip-

ported at the ends by fmall bars of wood about one-third of
an inch in thicknefs, and of fufficiewt fpan to dand as a
bridge over the varniflied plate, and prevent the engraver's

hand from touching and Burring his work, fhould alio be
provide.!,
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provided, and the copper-plate, being previously prepared,

as fee CoppuR-rLArr, lie may proceed to lay his etehing-

ground in the following manner.

The plate is put upon a German (love, or chafing-difh,

«nd heated over the fire; or, iffmall, is held with a hand-
»iee, the polifhed fide being upwards, and heated with the
flame ot paper burning under it ; when hot, it is rubbed
over with etching vaniilh (fuchas is defcribed in the fequelof
this article) wrapped up in taffety, which fhould be gently

paffed from one tide to the other in a right line, fo as to

form fcveral rows, till the plate isevery where moderately co-

vered ; then with a daibirt formed of cotton, tied up in Pcr-

fian filk, let every part of the plate be beat gently, while the

varuilh is in a fluid ftatc ; and in order to give it a fine grain,

and that the vamifh may be equally fpread over the furface

of the plate, continue to beat it with the dabber, after the

plate is taken from the fire, till it attains a fomewhat harder

toniiltence in cooling ; but the ufe of the dabber fhould be
difcontinucd long before the vamifh is cold, left it fhould be
made to rife from the plate.

When the plate is thus uniformly and thinly covered

with the vamifh, it muft be blackened whilft it is yet warm
by a piece of flambeau, or of a large wax-candle, or taper,

twilled together, till fix or more flames unite in one, which
affords a copious fmoke ; difpatch is of importance, that the

vamifh may not grow cold during the operation, which
mould be performed, ifpoffible, at one heating of the plate,

for repeated melting of the varnifh does it much damage.
Large plates may be fufpended from the ceiling of a room
by four cords and iron rings, with the varnifhed fide down-
wards, for the greater convenience of being blackened.

Care fhould be taken that the flambeau or cnndles be kept

at a proper diftance from the plate, that the wick may not

touch and burn, or othenvile impair the varnifh. The var-

nifh may be made white, if that colour is preferred to

black, by grinding white lead in water, and putting it into

a glazed earthen difh, with a little good glue diffulved, and
molting the whole together. This mixture is fpread with

a brufh or pencil of hog's hairs thinly and evenly on the

varnifh laid on the plate and fmoothed. The colour is then

left to dry ; if it fixes with difficulty on the varnifh, the

compofition fliould be mixed with a drop or two of ox-

sal1 -

When the copper-plate is thus varnifhed, and is quite

cold, it remains to transfer from paper to the varnifhed plate,

the tracing, or outline of the defign. If the outline be

reuiiced from an oil or water-colour picture or other original

of larger dimenfions than the intended etching, and be

executed with lead pencil or red chalk upon drawing or

writing paper, the method moft in ufe among Englifh

engravers, is, to take the varnifhed plate and outline to the

rolling- prefs printers, and (fuffering the latter to lie between

wetted paper for a quarter of an hour or fo, that it may
become fufficiently damp for the lead or chalk to be in a

certain degree liquified, while the paper is fufficiently foft-

ened to do no injury to the etching ground,) to pafs it

through the prefs, the upper roller thereof being fupplied

with blankets in the fame quantity, and the prefs adjullcd

to about the fame degree of preffure, as for printing. If

this be carefully performed, the outline will appear at

once transferred, and reverfed on to, the furface of the

etching-ground, and the artill have nothing to do butto pro-

ceed with his etching, By thefe means the trouble both of

retracing and revcrftng (i. e. of changing the right hand

view of his picture round to the left, aod vice vcrfd, the

left to the right, as it would appear if reflected in a looking-

glafs, ) is faved to the engraver. The method formerly ufed,

—

which muft ever be ufed where no rolling prefs is at hand,

and which is dill believed to he generally practifed in the

other countries of Europe—is, either to trace the outline of
the defign on tranfparent paper, that by Amply turning the
paper it may be feetl in reverie, or uiingthin drawing paper
for the purpofe, to render it tranfparent afterwards by
means of oil or varnifh. When this is thoroughly dry, a

piece of fan, or other very- thin, paper, of the fize of the out-

line to be traced, muft be evenly rubbed over on one fide

with powdered red chalk or black lead, and intcrpofed

between the outline and varnifhed plate, with the chalked
or leaded fide downward, and both outline and tracing paper
being ftretched tight over the varnifhed plate, and fattened

by means ot fmall bits of wax placed along the margin, a
blunt etching-needle muft be carefully paffed over the leve-

ral outlines with a moderate degree of preffure, which will

occafion fo much of the powdered lead or chalk to adhere

to the fmoked etching ground, as, when the papers are

removed, will exhibit the outline or tracing of the whole
defign in all its correctness.

Having proceeded through thefe introductory mechanical

preparations, which require care and fome knowledge of
drawing, the engraver's talk as an artift, or man of tafte or

genius, properly begins. Who fhall prefcribe laws to

genius?—He may now exercife the knowledge he has

previoufly ftored, and call forth his inventive powers. The
forms of his objects muft now be feverally drawn, with fuch

tafte and feeling as he may poffefs ; and his fnadows, demi-

tints, and lights, excepting fuch as he may prefer to leave

to be executed by the graver or dry point, be batched, by
employing lines more clofe or more open, and preffing on his

needles more lightly or more ftrcngly, as a fkilful mufician

preffes on the kevs of his harpfichord, and as the feveral parts

of his work may demand, varying his line with the nature of

his object.

The characteriftic, or local advantage of etching, for

certain purpofes, over lines cut with the graver, conlills in

the unlimited freedom of which this mode of art is fufcep-

tible. The etching-needle, meeting little reliftance from the

varnifh, glides along the furface of the plate, and eafily taket

any turn that the tafte of the artill may direct, or his hand
accomplilh j and hence its peculiar adaptation to thcexpref-

fion of that clafs of objects which artilts term picturelqne,

fuch as trees, rocks, ruins, cottages, the fhaggy hair of

animals, broken ground, or other rough and irregular fur-

faces.

It has formerly been much difputed among the curious,

whether Germany or Italy had the honour of giving birth to

the invention of etching, and with the view ot afcertaining

this point, the dates of the impreffions from the earliell

etchings by Albert Durer and Parmegiano have been
affiduoufly fought for and compared. The writer of the

prefent article conceives that fome portion, at leall, of this

dilcuffion and refearch, might have been fpared, had the

difputants reflected that etching, originally (JBt^CIl, is not

an Italian but a German word, and how very unlikely it is

that an Italian invention fhould have been denominated by a

German word.

Although this art afforded means analogous to the ob-
jects themfelves, of drawing and characteriling all thofe

objects, of which wildnefs and freedom, communicated by
fpontaneous perception aad feeling, is the foul, yet engraving
with the graver had been previoufly invented, and in the

beginning of the fixteenth century impreffions from fuch

engravings had called forth the admiration of the tafteful.

For thefe reaions, and from the prevalence of thofe habits,

and prejudices of tafte and education, which hang like dark
veils about the faculties of man, the extent and variety of
energy of which etehing was capable were not perceived,

and
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ami probably r.re not even yet perceived ; the means of

engraving, or mamial operation ol the graver, wasmiflaken

for the end ; and hence a falfe criterion of merit obtained

eonfiderable influence ; connoifleura gravely put on their cri-

tical fpeftacles in order to fee in what degree, and how dcx-

teroufly, the etcher had imitated the clear and clean-cut

lines of the graver
; j • i it as the early printers with the

letter prefs, merely endeavoured to imitate M.S. miil.ils and

bible?, without perceiving the fuperior degree of perfection

of which printing was fnfceptible. The Sadelers, Le
Boffe, and others run into this egregrious miftake, and the

latter, who wrote a treatife on the art of engraving, lays it

down as a principle, that the perfection of this mode of

engraving c>.. lifts in the clofe Gmilitude of etching to the

work done by the graving-tool.

That the efforts of the moil talteful, bold, and inventive

among the engravers of our own country, have largely con-

tributed to dilpel thefe prejudices, will be feen towards the

clofe cf this article. At prefent we proceed with our ac-

count of the proceis of etching.

The forms of the feveral objects of which any given etch-

ing may confift) being drawn with requifite knowledge and

care, and the chiarofcuro, and expreflion of the textures of

the feveral fubilances introduced into the compofition,

hatched with the degn es of tafte and truth, which the abili-

ty of the artift may enable him to difplay, the bufinefs of

corrofion, which is technically called Biling-in, begins.

For this purpofe a border of fuch wax as is of a moderate

degree tf hardnefs when cold, and of a moderate degree of

tenacity whilft warm, muft be applied round the margin of

the plate, in the form of a little wall or rampart, about an

inch, or three quarters of an inch in height. This wax
may be compofed of bees' wax, either tempered with com-

mon pitch, or with Venice turpentine and tallow, and at one

of the corners a gutter, or fpout, fhould be formed for

pouring the aquafortis conveniently off the plate. The plate

being thus bordered, it is ufual further to fortify or fecure

the work againft the egrefs of the aquafortis whilft biting,

by turpentine-varniih thickened with lamp-black, and ap-

plied with a hair pencil on the margin ol the plate, and un-

der the infide edge of the rampart of wax. This varnifh or

compohtion (which is czMedjipp-grounJ) being fufficiently

dry, the aquafortis may be poured on the plate.

We are now arrived at a part of the procefs where ex-

perience, combined with chemical knowledge, is the only

practical guide on which any thing like found reliance may
be placed. Yet a few general rules may not be difpenfed

with. The aquafortis may either be pure nitrous acid, di-

luted with pure water in the proportions of four or five parts

water to one of nitrous acid for the more delicate parts of

the etching, or it may be the double aquafortis of the (hops

diluted with pure water in the proportions of two to one,

or fometimes of equal part8, according to the degree of

ftrength or delicacy of the fainteft parts of the work. Of
aquafortis thus diluted, but which muft be gradually

ftrengthencd as the work proceeds, let a fufficient quantity

be employed to rife, when poured on the plate, about half an

inch above its furface. If all things have been rightly con-

ducted, it will now be feen that the menftruum will foon

exert its action in thofe lines or hatches where the artift

has prefled hardeft on his etching-needle, and will gradually

begin to corrode the more delicate lines. It may here be

proper to obferve that a feather, or camel's hair brufh,

mould be ufed during the biting, to burft the fmall bubbles

of fixed air which are liberated from the copper, and cleanfe

away from the lines the verdigreafe which is generated

during the operation of the aquafortis : by thus moving the
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aquafortis to and fro on the plate, it will exert its action

uniformly over the whole etching.

In abput a quarter of an hour, or when the effects of the

aquafortis have become vilihle in the more tender parts, it

may be poured off, the plate wafhed with clean water, and

dried by expofure to the air, funfhine, or (which is now
mere common, becaule more expeditious) by the operation

of a pair of bellows. After trial made by taking off a fmall

portion of the etching-ground with the fcraper, or a fmall

piece of pointed charcoal, fuch parts of the etching as are

believed to be fufficiently corroded, muft be painted over

carefully, orj}opped-out, with the compohtion of lampblack
and turpentine varnifh which is mentioned above ; and when
this is dry, the aquafortis muft be re-applied, and the biting

procecdt d with in the fame manner, till the ftranger parts

are judged to be fufficieijtly corroded, the aquafortis being

ftrengthencd from time to time according to the judgment

of the operator.

To bite-in a large plate will fometimes occupy feveral

days, for great judgment and nicety of obfervation are re-

quired in gradating the chiarofcuro, and eonfiderable care

muft be exerted in the ftopping-out. It need fcarcely be
mentioned, that the operator fhould be .is cautious as the ne-

ceffary degree of attention to his work will allow, not to

inhale the fumes which aiife from the mingled copper and

aquafortis, which become more and more deleterious, as

the biting advances.

When the ftrongeft parts are believed to be fufficiently

corroded, and the plate is thoroughly wafhed with water,

it may be again placed on the chafing difh, or German ftove,

till it be fufficiently warm for the border of wax to be re-

moved, after which, and while it is yet warm, the varnifh

may be diluted by the application of a fmall quantity of oil

of turpentine or of olives, and wiped off with a rag ; when,

if the biting-iii hath been fuccefsfully accomplished, the

etching is complete, and in fome cafes the plate is finifhed ;

though in moft cafes it happens that the engraver's tafte

and judgment direct him purpofely to leave certain parts to

be finifhed with the dry point and graver.

For an account of the early progrefs of the art of etch-

ing, the reader is referred to our account of the German
and Italian fchools of engraving. Its more recent impiove-

mentshave taken place in England. In etching trees, which

no other mode of engraving can adequately exprefs, Vivares

and Pouncy have difplayed an art of characterizing the

fpecies of tree which it was their object to reprefent, and

at the fame time of fuggefting in the varying ftyles of their

foliage, thofe maffea or countlefs numbers of leaves which

are feen in nature itfelf. Their etchings of trees are decided-

ly fuperior to thofe which have been produced on the conti-

nent, unlefs we might except the trees of Wateilo and Ko-
beUi and have rarely been equalled by thofe of the engravers

of our own ifland.

He who would fee the moft perfect fpecimens which
have been produced of this fpecies of art, fhould look at

aquafortis proofs (not the finifhed engravings) which Vivares

has produced after Claude, Patel, and Gainfborough ; and

thofe which Pouncy has etched after Wilfon, Hearne, and

Farington. In looking at the former, he will fee with fur-

prife how much Vivares has attained of the peculiar beauty,

feeling, and delicacy of Claude's pencil, although he could

only have been acquainted with certain pictures :—the Larger

Colonna Claude for example, from which he has produced a

moft exquifite etching—through the medium of chalk draw-

ings, and thofe not very good. It is not lefs worthy of
admiration, at leaft of high approbation, to obferve how
truly Pouncy has characterized the painting of Wilfon, in

3 Z his
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his etchings of " Athens in ProSperity," and " Athens in

Ruin," which are alio executed from chalk drawings copied
irtMi. the originals of Wilfon in the library of the late Mr.
Willett.

In rocks and cottage fubje&s Browne has fcarccly been

lets fuccefsful, as may be feen i.i the aquafortis proofs

of the belt of liis large plates after Both, Salvator Rofa,
and Du Sart; In the rocks of his " St. John preaching,"

after Salvator Rola, he is perhaps fojnewhat extravagant,

and out of harmony with his own figures and foliage,

though vigorous and characteristically rugged; but ii

« the Cottagers," and " the Jocund Peafants," after I)u
Sart, he is unrivalled ; the feveral textures of the old plafler

walls, old planks, thatch, broken ground, rough coated

animals, (though thefe are pr>bably etched by Woollett,)
and even thefluSh which trickles down the hog-trough, are

etched with the trued feeling of nature and.Du Sart.

In etching ruins, as well as more perfect architectural fub-

jedts, Piranefi the Roman led the way, and Rooker the elder

fuccefsfuHy followed. Thcfe artifts more than perhaps any
other, except Mr. Lowry, (hewed the affinity, 01 fufceptibi-

lity of pietureSque union, which fubfills in fine art, between
freedom of handling and geometrical precifion ; as may be
feen with pleafure in the antiquities of Rome and Pseftum,

which Piranefi etched from his own drawings
;

(the original

and very mafterly drawings of the temples at Pxllum
being preferved in the collection of Mr. C. Lambert of the

Temple F. A. S.) in the fix large views of London, which
P.Qoker etched after the drawings of P. Sandby and himfelf

;

and among numerous other works from the hand of Mr.
Lowry, in the plate of the weft door of the cathedral of
Carrara from the drawing of Flaxman, as well as in various

other plates of architectural and mechanical Subjects, by
which this work is illullrated and adorned, and which con-
fill almoft entirely of etching.

With the view of etching Subjects of this kind with

fuperior accuracy and facility, Mr. Lowry, about twenty
years lince, invented and began to conftruct feveral instru-

ments or machines, which it is within the knowledge of the

writer of this article have been much employed on the

engravings which are Spoken of above. The firft was " for

etching fucceffive lines either equidiftant, or in juft gradua-

tion from being wide apart to the neareft approximation, ad
infinitum ; the compafs of the instrument being commen-
furate with the poflible demands of the art. The fecond,

which is more recently constructed, is for ftriking elliptical,

parabolical, and hyperbolical curves, and, in general, all

thofe lines which geometricians call mechanical curves, from
the dimenfions of the point of a needle, to an extent of live

feet."

Within the laft feven years he has conftructed other ma-
chinery for facilitating particular operations in etching, and

enfuring precision in defcribing arches of circles of every

poflible radius; lines converging to points at all distances
;

various kinds of Spiral lines, and the cogs and Smaller teeth

of wheel work ; of the feveral ufes and Superior powers of

which machinery, numerous examples may be Seen in what
has already appeared of this Cyclopaedia.

Of thefe inventions it may be truly faid that they combine
elegance with utility, and are of high value if only con-

sidered as auxiliaries of the imitative part of this branch of

engraving ; but as the auxiliaries of chemical, agricultural,

and mechanical fcience, they are of incalculable advantage.

The accuracy of their operation, as far as human fenfe,

aided by the magnifying powers of glaffes, enables us to fay

fo, is perfect ; and it is not neccflary here to infill on the

advantages that uiuft, reSult to the whole cycle of Science,

From mathematical accuracy. A hope may he indulged
that before the completion of thefe volumes, Mr. Lowry
may be induced to favour the public with plates, and par.

ticular descriptions of his various apparatus.

It now remains to defcribe the eompofuion of 'he feveral

kinds of ctching-grour.d, which have been uSed by ditTcici.t

engravers Srom time to time.

Of etching grounds then are three principal kinds, viz.

common etching ground, hard ground, and Soft ground.

The hard ground was Sormerly much ufed, being better

accommodated to the intention of imitating the engraving

with the tool ; but the former has now wholly fuperfeded

the ufe of the other, as it gives a power of expreffion incom-
patible with the greater inflexibility of the hard varniih,

which confines the lines and hatches to fuch a famenefs and
regularity as give a Itiffucls of manner, and eoldnefs of effect

to the work.

There are various directions for preparing the common
etching-varniih, which is by far the molt in ufe and the molt
worthy of being fo. Le BofTe recommends the following:

take of virgin wax, very white and clean, and of grains of
mallic very clear and pure, each one ounce ; and of calcined

afphaltum, half an ounce : grind the malt ic and afphaltum

feparately, very Small, and melt the wax over the fire in an

earthen pot well glazed. When the wax is thoroughly

melted, and very hot, Sprinkle the maStic into it gradually

that it may melt, and Stir the mixture that the ingredients

may incorporate. Then Sprinkle the afphaltum into the

mixture, ftirring the whole composition over the Sire till

the aSphaltum be entirely melted : take the pot from the

fire, and let the mixture cool ; and pour the varniih into

clean warm water, and by working it with the hand, form
it into a roll of about an inch in diameter, or into fmall balls,

which may be wrapt up in taffety and kept for ufe. The
quantity of wax Should be increaSed in winter, in order to

attemper the varniih to the exifting ftate of the atmofphere.

The following varnifh is ufed by many of the engravers

at Paris i take of virgin wax, and aSphaltum, of each one

ounce ; half an ounce of black pitch ; and a quarter of an

ounce of Burgundy pitch : the afphaltum mult be pounded
in a mortar, and the wax melted over a flow fire in a pot of

glazed earthen-ware, and the reft of the ingredients added

by little and little, ftirring the mixture till the whole be well

melted and incorporated. Then throw the whole mafs into

a veSfel of clean warm water, and proceed as before.

Mr. Lowrv's recipe for common etching ground is as fol-

lows :—To two ounces of afphaltum add one of Burgundy-
pitch, and an ounce and a half of white virgin wax. The af-

phaltum muft firft be finely powdered, and then melted in the

glazed earthen veSSel over a moderate fire, before the Bur-

gundy pitch is put in : the wax muft be added laft, when
the whole composition muft be well Stirred, and then poured

into warm water, to be further incorporated by means of

the hands, and made up into balls for ufe.

The hard varniih, which was uSed by Callott and other

engravers of the continent, and which was commonly
called the Florence varniih, was prepared in the following

manner. Take four ounces of fat oil, very clear, and made
of good linfeed oil, like that ufed by painters. Heat it in

a new pot of glazed earthen ware, and afterward put to it

four ounces of grains of maftic well powdered, and Stir the

mixture brifkly till the whole be well melted together, then

filter the whole through a piece of fine linen into a glafs

bottle with a long neck, that can be ftopt very (ecurely, and

keep it for ufe.

In laying this varniih on the plate, it may be fpread

evenly with the dahber and Smoked, as before directed, but

after
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after it is fo fproad, there remains to dry or harden it oVerthe

fire, for which purpofe it will be proper to prepare a char-

coal fire which dial! emit no fparks ; it fliould be contained

in a coal-])Sii or chaling-dilh, fomewhat larger than the plate,

which fhotild be placed over it for the fpace of from eight

to twelve minutes, every precaution being ufed to prevent

dull from approaching the plate. Whilft in this fituation

the varnifh will fooi) begin to fmoke, and when this fmok-
ing i; obferved to decreafe, the plate muft be removed from

. and touched at the fide or on the margin with p.

little piece of hard wood. If the varnifh be eafily raifed

by the touch, it is yet too foft, and the plate mufl be again

placed over the fire as before : after a ifiort time it mult

in be tried with the flick, and if the Hick adhere to

the varnifll fo as to require fome flight effort to draw it

away, the plate mufl from that inflant be left to cool. If

on the firfl trial the flick adhere ilrongly to the varnifh,

ter mull be immediately thrown on the back of the plate,

to cool it as quickly as poflible, left a longer continuance

of the heat render it too hard, or burn the varnifll. When
the plate is cold, the artifl may proceed with the tracing and
etching, as before directed.

The foft ground or varnifll is prepared fimply by mixing
common etching ground with animal oil, in proportion

oj more or lefs according to the exifling flate of the atmo-
fphere ; a much fmaller portion of the oleaginous ingredient

being admiffible in fymmer than in winter. If common
tallow be ufed for the purpofe, the fait which it may con-

tain fhould firll be precipitated, by dropping the melted
tallow into water, and afterward lkimming it from the top

;

but Mr. Gilpin recommends veal fuet, and it is probably to

be preferred.

The method of ufing foft ground is as follows. Over
a plate thinly covered with this fort of varnifll, and fmoked
as in the cafe of the common etching ground, the artill cau-

tioufly fpreads a fheet of very thin paper, which it is bed to

fpread in a damp flate, and to fallen with ftrong pafle by
the edges, which fnould be folded over for the purpofe on
the back of the plate: the paper will thus, when dry, be
flretched tight and flat over the furface of the varnifll.

All is now ready for the reception of the etching, which
is performed fimply by making a hatched drawing of the in-

tended fubjecl with a black lead pencil on this paper.

Great care mufl be taken during the etching that nothing
but the pencil touch the paper, and for this purpofe fuck
a bridge mufl be employed on which to rell the hand of the
artifl, as is before recommended. When the drawing is

complete, the paper mull be carefully removed from the
furface of the plate, which mufl be funrounded with a ram-
part of wax, and the aquafortis applied as before directed.

This is the whole of the procefs of etching in foft ground.
,As much of the varnifll as it was neceffary to remove, in or-

der to admit the aquafortis to the copper, will be found to

have adhered to the back of the paper on which the artifl

has been drawing, which, prefuming the plate to be judici-

oufly bit-in, will exhibit the exaft archetype of the impref-

which the etchings will produce.
It remains to be faid of etching in foft ground, that the

(tippling with the graver, which it is lor.ietimes found ne-

ceflary to add in certain parts, after the plate is bit-in, does
nut incorporate fo thoroughly with the fketchy loofenefs and
chalky texture of the tuning, but that a judicious eye will

always difcover the junction, and a delicate tafte will dwell
on it with the fame kind of diffatisfaction that we regard a

modern repair of a fine old pi&Ure that has been damaged ;

and further, that though it be a mode of art extremely well

calculated to imitate a painter's fl'ctch or drawing in black-
1 ii or chalk, it is fa pableof producing a com-
plete ab(lrac"t of a finifhed piftui .

There are certain local energies peculiar to every branch
of engraving. He who fliould endeavour i:i mezzotinto or
the chalk manner to rival the playful freedom and charadler-

iilic talte which is difplayed by Vivarcs in his etchings of
trees, would find himfelf as much miftaken in his aims as he
who by etching through foft ground, or ony/W for which fee

Etching on Stone,) fliould attempt to render the delicate

blandifliments, fo as to produce a complete abtlraft of the full

harmony, of the finifhed works of Correggio or Claude. On
the other hand, either of thefe modes of etching is far more
capable of producing a faithful tranfeript of a drawing
hatched with chalk or lyad-pcncil, than the powers of the

graver and aquafortis united on copper, and of multiplying
fuch drawings, certainly affords the mofl efficient means.

It may not be fuperfluous to add that it is not the paint-

er's (ketches that it is mofl deiirable to multiply, but his

finifhed performances ; we with moll to fee the mercury o*-'

his aftive imagination amalgamated with the flerling gold of
his cultivated underflanding ; and we jullly value an art

of engraving as it is capable of rendering or reproducing the
pure forms into which this rich mat's may be moulded.
Etching on Stone. A method of etching on calcareous

fubflanc.es, which may be termed a chemical art of multiply-
ing hatched drawings, has alfo been recently difcovered in

England, or recently imported from Germany ; and form*

very fpirited fketchy etchings have been executed in this way
by the prelident Weil, and Meffrs Fufeli, Cofway, Barry,
and fome other members of the Royal Academy. Meffrs.

Corbould, Stubbs, and C. Heath are alfo among thofe who
have fuccefsfully pradufed this new art.

The materials were fupplied by a gentleman not now ia

England : the knowledge of the exaft proportions of the in-

gredients of which they confifled, was not imparted to thofe
who made uie of them, neither is it believed to have been
imparted to any one elfe ; but the materials themfelves being
known, the proportions may preemptively be afcertained

by a little experience.

The flone was of a fpecies refembling that fine-grained
flone of a \vllowifh colour, which is found in large quanti-
ties in the neighbourhood of Bath, and is called Bath flone.

The etchings were of two kinds ; thofe performed with a
crayon, and thofe performed with pen and ink. The
crayon was a mixture of white wax and lamp-black, with a
fniall quantity of flieli-lac. The ink confided of fliell-lac,

borax, and water, and the Hones which received the crayons
were ground to a furface fomewhat lefs fmooth than thofe
which were prepared for the reception of the ink.

The method of etching is merely drawing on the (lone with
thefe materials. The myltery, or fecret—which any che-
mift would eafily develope—refides in the maimer of print-
ing thefe drawings, and is fimply as follows.

The ink i„ to be prepared as printer's ink is commonly pre-
pared, namely, ground up with oil, and the paper which is.

to receive the impreffion mull be damped in the ufual man-
ner. The etched flone is then to he wetted by immerfion
in wa fer; when it is taken out, and while it is Hill wet, the
ink being carefully applied on its furface, without violent

friction, by means of a printer's ball (fuch as is ufed in letter-

prefs printing) will be found to adhere only where the flone

has been hatched by the artifl:, with tin- crayon or ink, the
antipathy of oil to water effectually preventing ft from itick-

ing any where elfe. The paper is now to be placed asia
printing, and a pi, ffure, whit :i need rot he \crj

3 /- 2. violent,
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violent, applied cither by means of a roller parted ever the

back of the paper or otherwife : a blanket or finer woollen

cloth, being interpofed between the roller and paper.

Etch ing on G'afs, is performed in the following manner

:

Lay a thin coat of white wax (as etching ground is hid) on

the plate of glafs. On this the drawing mult be traced in the

ufual way. When the fubjecl is etched, a border or wall of

wax of a very even height mull be put around: take then

fome fluor fpar powdered to about the finenet of oatmeal,

and drew it evenly over the etching, and on this pimr a

mixture of equal quantities of fulphuric acid and water*,

till the whole is about the confidence of thick cream : a co-

ver of metal or wood mud then be laid o\er, and fitted clofe

en the border of wax, to keep in the fumes of the acid, the

efcapc of which would fo weaken the liquor that it would

cot aft on the glafs, and would befides be very hurtful to the

lungs.

If the fubjeft be to be etched with care, and high finifii-

ing be required, the acid mixture mud be taken off occa-

sionally, and the plate, after being well waflied and dried,

mull have the parts that are bit-in enough, ftopped-out, as

in common etchings, when the mixture mult be again put

on, and clofed down as before ; and this muft be repeated

till the feveral gradations of lhade are believed to be fuffi-

ciently corroded.

Etchings on glafs are printed by means of the rolling

prefs, and it need fcarcely be added that much care is requi-

site on the part of the printer, lelt the plates of glafs fhould

fplit in paffing through the prefs.

ETEA, or Etia, in Ancient Geography, a fmall town of

the ifle of Crete.

ETELENT, in Geography, a town of Afiatic Turkey,

inthe Arabian Irak, fituated on the Tigris; 66 miles N.N.W.
•f Baflora.

ETENDUE, Fr. in Mufic. See Compass.
ETEON, in Ancient Geography, a town of Greece, in

Boeotia.

ETEONOS, a town of Greece, in Eubcea.

ETERNAL Flower, in Botany. See Xeranthe-
KBM.
ETERNITY, duration which is conceived incommen-

furable with time, and exclufive of beginning, progrefs,

ending, &c. See God.
Authors are much at a lofs for a proper and juft defini-

tion of eternity : that of Boethius, De Confol. Philof.

lib. v. part 6. viz. " Interminabilis vita? tota fimul et per-

fecta poffeffio, ;'. e. a perfect, poffeflion of a whole endlefs

existence altogether," though retained by S. Thomas and

ethers, is faulty in divers refpects.

Cenforinus, De Die Natal, defines eternity by infinite du-

ration, that is, duration which has always been, and always

will be. Others more fully defcribe it by a duration that

exifts altogether without any flux or fucceflion of parts

prior or polterior to each other : where the word duration,

taken abdrac\edly, imports no more than the perfeverar.ee

of a thing in its exiftence, the ra durare being here op-

pofed to the tu cejfart, in exijlendo.

But foften the word duration how you will, it is fcarcely

conceivable but by conceiving a quantity thereof, nor a

quantity without conceiving a fucceflion. Others, there-

lore, define eternity by a perpetuum nunc, a perpetual now,

or a nuncfemperJtatu, an everftanding now ; but neither are

" thefe unexceptionable, the words perpetuum andfemperJlans

importing an obfeure fort of duration. See Duration.
Eternity, in Mythology, a divinity among the Romans,

who had neither temples nor altars. They reprefejtted it

under the figure of a woman, whr> held the fan in one hand
and the moon in the other : her fymbols were a phoenix,

globe, and elephant.

ETERNOZ, in Geography, a town of Trance, in the

department of Donbs, and diltrict of Quingey ; 2 ,', leagues

S.E. of Quingey.
r.'i'L'.^I.E, or E r : ian Winds, are iuch as blow at

Rated tim 1 ;
:'

. ar, from what part foever of the com-
pail they come. They ni !<• 1 - lied from the Gretk word
st. , vear, hcing yearly or anniverfary winds, fitch as our
feainen call monfoons and trade-winds, which, in fome
parts ol the world, continue conftantly blowing for certain

Mated feaions of the year. Thus the north wind-:, which,

during the dog-day ;
, conftantly blow open the coalls of

Egypt, a .1 hinder all Ihips from failing out of Alexandria
for that fealon, arc called etefiae in Calar's Commentary 1

In othei authors, the well and call winds are called etefias,

when they continue blowing for certain feaions of the year.

Vide Salmaf. Exercit. in Soiin. p. 421.
Cellarius endeavours to prove that thofe winds are pro-

perly etcfian which blow from that part of the horizon

which is between the north and well about the time of the'

foldice. Geog. Autiq. lib. i. cap. 8. See Monsoon and
Wisn.
ETETA, in Ancient Geography, a town of Upper Mvfia,

according to Ptolemy ; called ./Egeta in the Itinerary of
Antonine.

ETEU, or Edfou, in Geography, a village of Upper
Egypt, fituated near the Nile, above Efneh, built on the

ruins of the great city of Apollo, or Apollinopolis Magna,,
and now governed by an Arab Icheik. It pofltfles an an-

cient temple, covered with hieroglyphics, among which,

fays Savary, we diftinguilh men with ialcons' heads. ' Its

inhabitants were enemies of the crocodile. The extent,

majelty, and prefervation of this edifice, fays Dcnon, who
has given a view of it, " furpafied all that I had feen in

Egypt, or elfewhere ; it made an imprelfion on mc as vail
-

as its own gigantic dimenlions. This building is a long"

fuite of pyramidal gates, of courts decorated with gallerie6,-

of porticoes, and of covered naves, conftrueted, not with'

common {tones, but entire rocks." " The excellent pre-

fervation of this ancient edifice forms a wonderful contralV

with the grey ruins of modern habitations built within its

vail inclofure; a part of the population of this village is

contained in huts built in the courts, and around the frag-

ments of the temple ; which, like fwallows' nefts in our'

houfes, defile them without concealing or injuring their ge-

neral appearance." Below Etfu, the cultivated country
becomes very narrow, fo that there is only a quarter of a

league in breadth between the defert and the river.

ETHAM, in Ancient Geogr/iphy, a town of Egypt,
fituated in the defert, which gave name to the lower part cf 1

the Red fea, oppofite to Magdalum. It was the third Na-

tion of the Ifraehtes in their efcape from Ejrypt.

ETHELBE RT, in Biography, king of Kent, fucceeded"

to the throne about the year 5' o. He began his reign

with a refolution to revive the reputation of his familv, which
had been jinking in the fcale of monarchy ; with this view

he made war upon the king of AVeflex, by whom lie was
twice defeated, though he was afterwards triumphant, and
acquired the complete afcendancy over Weflex and the

other dates, except Northumberland, and reduced them to

the condition of his tributaries or dependants. In the reign

of Ethelbert, Chrillianity was introduced into England.
The king had married Bertha, daughter of the king of

Pa: is, who being a Chriftian, had ftipulated for the free

exercife
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rxercife of her religion, and had carried over in her train a

French bifliop. So exemplary in every refped were her

life and conduct, that f!ie infpircd the king and his court

With a high refpect for her pcrfon, and for the religion Ly

which file appeared to be influenced. The pope, taking

advantage of this circumflance, fent a million of forty monks,
at the head of whom was Auguftine, to preach the gofpel

in the ifland. They landed in Kent in 597, and were well

and luifpitably received by Ethelbert, who effigned tliem

habitations in the ille of Thanet. A conference was held,

and the king took time to confider of the new doctrines

. propounded to him ; and in the mean while gave them full

liberty to preach to his fubjects. Numbers were converted.

and at length the king iubmitted to a public baptifm,

Chrifliauity proved the means of promoting knowledge and
civilization in this ifland ; and the king, with the confent of
his dates, enacted a body of laws, which was the firft written

eode promulgated by the northern conquerors. Ethelbert

died in the year 616, and left his crown, after a reign of 50
year?, to his fon Edbald. Hume's Hid of Eng.
Ethelbert, king of England, was fon of Ethelwolf,

and fucceeded to the government cf the eaftern part of the

kingdom in 857, and in three years afterwards he became
fole king. He died in 866, but had, in the courfe of his

reign, (hewn a confiderable (hare of vigour in defending his

dominions from the inroads of the Danes, who at that period

were cruel enemies to this country, and continued to ravage

cue part as they were repulfed from another. Hume.
ETHELEUM, in Geography, a river of Afia, which

feparated between the Troade and Myiia.

ETHELING, or TEtheling. See Atheling.
ETHELRED I., in Biography, king of England, fon

of Ethelwolf,- fucceeded his brother in the year 866. The
reign of this monarch was (hort but full of troubles. The
Dunes had already gained an afcendaucy over the kingdom^
and feemed now to threaten it with entire conqueft; The
enterprifing Alfred united his (kill to the power which his

brother the king was able to call forth ; they purfued the

invaders from place to place, and drove them from the

centre of Mercia. The Mercians, carekfs of their liberties,

Or jealous of the fuperiority which victory was likely to

give to the monarch, refufed to co-operate with him, and
Ethelrcl was under the necefiity uf oppoiing the Danes
with his Weft Saxons alone. With thefe he was generally

fuecefsful, till large reinforcements were fent to fupport the

invaders,which enabled them to make a Hand againd the

natives. The actions fought were frequently very bloody,

and in one of them Elhelred was wounded. He died in

871, leaving his crown to the immortal Alfred ; of whom
we have already fpoken. Hume's Hid.
Ethelred II. king of England, was fon of Edgar, and

brother to Edward the Martyr, whom he fucceeded to the

crown in the year 978. He was at this period a minor,

and from his want of capacity and vigour in the affairs of go-
vernment he was, in his riper years, characterized by the

epithet of" The Unready." No man, however, flood more
in need of exertion and enterprife, for the Danes, who had
for feveral years forborne all depredations, renewed their

attacks with the utmoft fury ; and meeting with little op-
pofition, they became more bold, till, at length, in the

year 993, under Sweyn king of Denmark, and Olave king

cf Norway, they made a formal wvafion of the country.

At firll nothing feemed to oppofe the rapidity of their

progrefs : and they laid fiege to London, which was va-

liantly and fucccfsfully defended by the citizens. A mis-

taken policy in behalf of the Enghfh induced them to

purchase the departure of the invaders, who, in 997 and

E T H
998, returned in large bodies, laid wade the fouthern parU
of the kingdom, and demanded a flill larger bribe than
they had before received. To drtngthen himfrlf by a
foreign connection, Ethelred married, in jaoi,

e

Emma,
ftfter to Richard II. duke of Normandy. In the fol-

lowing year a dreadful maflacre took place, on the ftme
day throughout England, of all the Danes fettled in the
kingdom. The Englifh in this inftance were the willing

inftrumenta in the hands of the king to execute his

bloody orders. They fpared neither age nor fex ; even
a lifter of the Danifh fovereign, who had married an earl,

and had conformed to the Cnriftian profeflion, was bar-
baroufly murdered, having already wituefled the death of
her hufband and infant children. Such revenge, fays the
hillorian, added nothing to the flrength of the nation, but
rendered its enemies more implacable. In 1003, Sweyn
again invaded the ifland, and carried defolation all along
the Wedern coad. On a fubfequent occafion the bold
invader obliged the nobles to fwear allegiance to him as

king of England, while Ethelred, in 1013, fled into
Normandy with his family. Sweyn maintained his power
only a year, when death put an end to his reign, and Ethel-
red was recalled by his loyal fubjects. He refumed the
government, but had not learned that wifdom which his

misfortunes were calculated to teach ; he fubmitted to
Canute the foil of Sweyn, whofe valour awd activity he was
unable to refill. Ethelred died in 1016, after an inglorious
reign of thirtv-five years. Hume.
ETHELWOLF, king of England, fucceeded his father

Egbert in the year 838. Little ambitious of govern-
ment, one of his fird acts was to give his eldetl fon, Athelftan,

.

the fovereignty over EfTex, Kent, and Suflex. His whole
reign was moleded by the incurflons of the Danes, and
about the year 8ci they became fo formidable as to threaten
the total fubverfion of the government. The natives were
not inactive, but oppofed the enemy with the utmoft vigour; •

neverthelefs they took up their winter-quarters in England,
and before they returned, burnt Canterbury and London. •

In the midft of thefe dangers the king, excited by a fpirit'

of devotion, made a pilgrimage to Rome, where he remained
about a year, being accompanied by Alfred, who was after-

wards king. During his abfence he left his eldell fon
Athelftan as regent, who foon after died, and thus afforded
an opportunity to his ambitious brother of fei/.ing the
reins of government with- an intention of dethroning his
father. To avoid the evil confequences of civil war the
king, without hefitation, ceded the weftern part of his

dominions to his fon. After this, influenced, in all proba-
bility, by the intriguing monks, he fummoned the eftates

of the whole kingdom, and folemnly conferred upon the
clergy the tithes of all the produce of the lands. This aft
of piety, as it was denominated, was confidered as the mod
effectual meafure for refilling the Danes. Ethelwolf died
in 857. Hume.
ETHER, in Chcnujlry, is a light, odorant, inflammable

liquid, produced by the action of certain of the acids upon
alcohol. The acids that have actually been employed for
this purpofe are the fulphuric, the nitric, the muriatic, the
acetic, and the fluoric 5 whence originate as many fpecies, •

or perhaps varieties of ether, all of which we (hall defcribe
in due order.

§ 1 . Sulphuric ether.—The method of preparing this fub-
ftance is firll mentioned in the Difpenfatory of Valerius
Cordus, published about the year IC40 ; it was alfo known
to Bafil Valentine, Paracclfus, and Boyle : it had, however, •

attracted the notice of chemilts only in a very imperfect de-
gree, befort it was defevibed by Froben, a German, in the

I'hilvfophkut
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Phttofophical TranfadYions for 1730. Since that period the

prepa rati 0:1 and properties of fulphuric ether have been

carefully d by many able chcmifls, efpeciallv

Scheele, Dollfufs, Macqucr, Pelletier, Vauquelhi and l-our-

crov.

The mode of obtaining ether in the fmall way is as fol-

lows. Take a tubulated glufs retort, of the capacity of

about fix quart i, lengthen its beak by an adopter, and pafs

the other end ot the adopter into a two-neck quilled balloon

receiver ; fix another adopter into the oppofite neck of the

balloon, and join to this a common quilled Salloon receiver,

placed in fuch a pofition that the quill, imtead of pointing

dirc-dtly downwards, as in the firft receiver, ihall (lant gently

upwards ; then lute all the junctures with Knfeed meal or

common pafte, except that of the retort to the firft adopter ;

fix alfo a 24 ounce vial to the quill of the firft receiver, and
loofely clofe the quill of the fecond with a cork or plug of
moid paper. The lute being moderately dry and hard, with-
draw the retort, and pour in through the tubulure 40 ounces
by weight of rectified alcohol, and 32 ounces of the ftrongeft

fulphuric acid. Replace the retort with its contents, being
careful to lhake it as little as poffiblc, and let it remain for

12 hours or more, during which the acid and alcohol will

gradually aft on each other, producing a confiderable degree
of heat. Afterwards withdraw the retort, and mix together

its contents as accurately as poffiblc, by communicating to

them a gentle circular motion ; this being finifhed, replace

the retort, and carefully clofe by lute its jun&ion with the

adopter, and leave the whole in this ftate till the contents

of the retort have acquired a reddifh-brown colour, which
will take place in a day or two. Now proceed to diftillation,

by placing a pot of lighted charcoal beneath the retort, ob-
ferving to heat it very gradually. The firft impreffion of
the fire drives off a little highly dephlegmated alcohol, but
as foon as the mixture begins to boil, the ether itfelf paffes

over and condenfes on the fides of the receiver in large

ftreaks. It is now effentially requifite to keep the receiver

as cool as poffible, by. the application of ice or of wet cloths

wrung out in cold water and frequently renewed ; and if this

is properly attended to, by far the greater part of the ether

will be condeufed in the firft receiver, whence it will flow

into the vial beneath ; a little, however, will pafs through
the fecond adopter into the fecond receiver, where it muft
be condenfed by the fame means as have already been re-

commended. The contents of the retort are to be kept
moderately boiling, till fulphurous acid gas begins to pafs

through the quill of the fecond receiver, which may be
known at once by its ftrong fuffocating odour. As foon as

this is perceived, the fire is to be withdrawn, and the vial

is to be detached from the receiver, and its contents poured
into a ground-ftoppered bottle ; being then replaced as be-

fore, the prccefs of diftillation is to be re-commenced till

about fix or feven ounces of a coloured liquid are produced,

after which the operation is to be ftopped. The original mix-

ture of fulphuric acid and alcohol is thus divided into three

feparate produfts ; namely, the refidue in the retort, and the

products of the fecond and firft diftillations. In the retort

is a black thickifh matter, fmelling ftrongly of fulphurous

and acetous acids, and intenfely four to the tafte. If diluted

with an equal bulk of warm water and filtered through
pounded glais or clean white land, it will be feparated from
the carbonaceous matter with which it was loaded, and by

' fubfequent boiling the fulphurous and acetous acids will

be driven off, leaving behind fulphuric acid in a confiderable

degree of concentration, and applicable to a variety of ufe-

i'ul purpofes. The product of the fecond diftillation confills

ef two diftiaft liquids, the hcavicil of which is acidulous

water, and the I ire ether, called 01! *f mint,
which maybe feparal 1 the water by inverting the
vial;' ns them m war tie of the ether
is in confequence (converted into el;' flic vapour, which forces

out ' the lower and heavier fluid. The product
of the firft diftillation i.; impure ether, in quantity about 1

-

ounces. Thi . \z ounces of fulphuric acid aid 40
ounces of alcohol there are procured about I yi ounces of
impure- ether, and three ounces of oil of wine ; and the ful-

phuric ncid that may he recovered, taking into confidera-

tion its quantity and denfity, amounts to about 46 per cent,

of that originally employed.
Ether, when frelh dillilled, i9 contaminated by fulphurous

and acetous acids and a little coloured oil, in confequence of
which it is neceffary to purify it by rectification. This is

generally done b\ adding to the ether fucceffive portions ot

c?.uft;c potafh or foda diifolved in water, and (baking toge-

ther the two fluids in a well clofed bottle, after each addition

of alkali, till the fulphurous odour is totally deftroyed ; the
contents of the bottle are then to be poured into a retort,

and by the application of a gentle heat, never amounting to

ebullition, the ether will pais into the receiver in a ftate of

great purity, leaving behind a watery faline liquor covered

by a thin film of brownifh-yellow oil. Schet-le recommends
that the alkali employed in rectification ftiould be diffolved

in alcohol inftead of water ; the advantage of which is that

no fpontaneous feparation of the liquors takes place, and
therefore the fulphurous and acetous acids are neutralized

and feparated with greater certainty. Diftillation at a gentle

heat will readily feparate the ether from the other ingre-

dients. A ftili cheaper and very effectual method of recti-

fying ether is the following, firft employed by Mr. Woulfe.
" Fill three-fourths of a bottle with the impure ether, add
a little water and a portion of flacked lime; agitate the

bottle with violence, and keep it for fome time in cold

water, before taking out the cork ; if the fmell of the ful-

phurous acid be not removed, add a little more lime and agi-

tate a fecond time. Decant off the ether into a receiver,

and diftil it off." Another very cheap and ingenious pro-

cefs was invented by Pelletier. It conlifts in adding to the

impure ether a little fi.iely pulverized black oxyd of manga-
nefe. The mixture being corked up in a bottle, is to be
well fliaken four or five times a day for the fpace of a week,

at the end of which time the fulphurous acid will have been

converted into fulphuric, and will have combined with the

manganefe, from which the ether may be poured off with-

out the neceffity of diftillation.

By any of the above methods ether is rectified fufficiently

for any purpofes to which it is ufually applied ; but if the

greateft poffible degree of purity is required, there fhould

be added to the re&ified ether fucceffive portions of diy

pulverized muriat of lime, till it ceafes to be diffolved ; from
this mixture, by diftillation with a very gentle heat, and
keeping at the fame time the receiver quite cold by the ap-

plication of ice, an ether maybe procured, probably entirely

free from alcohol and water, and of the fpecific gravity of

C.65.

Rectified ether exhibits the following properties. It is a
tranfparent colourlefs liquor, of a peculiar and to moft pcr-

fons an agreeably fragrant odour, and a hot penetrating, and
fomewhat fuffocating tafte. Its ufual fpecific gravity, ac-

cording toLavoifier, is =0.758. It is volatilizable at a lower

temperature, and more rapidly than any other liquid, a co.i-

f.derable proportion being loft, cfpecially in hot weather,

merely pouring it from one vial into another ; hence the

veffels in which it is krpt ought to be very exactly doled,

and for further iccurity are often kept inverted in cold

•water.
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water. It boils at 98 Fahr. under the ufual atmofpherical

prcflurc, nnd at 20 111 vacuo.

Owing to the extraordinary rapidity with which ether

evaporates, it poffeflee a very great power of refrigeration.

Tins is made obvious to the feeling by pouring a little into

the palm oi the hand; it is almoft inliantlv volatilized, arid

the hand becomes painfully cold. So alfo if lome fine tow
is wrapped about the bulb of a fmall thermometer, and the

blaft from a pair of double bellows is let upon it, after it has

been well foaked in ether, the mercury in the thermometer

will, in the fpace of a minute or lefs, be lowered to ou Fahr.

Ether, notwithftanding its ready volatility, is capable of be-

ing congealed at a low temperature. If a fmall matrafs

filled with this fluid is cooled down to — 25 Fahr. by a

mixture of fnow and muriat of lime, the licuor becomes gra-

dually filled with brilliant tranfparent cryftalline lamina:,

refembling benzoic acid or oxymuriat of potafh ; and pre-

fently, elpecially at a fomewhat lower temperature, the whole

is congealed into a white almoft inodorous mafs. Ether is

remarkably inflammable, taking tire inftantly on the near

approach of an ignited body ; it burns with a large white

flame and a little imoke, and is refolved into water, carbonic

acid, and a minute,, quantity of charcoal. When parted

through a red-hot earthenware tube, it is entirely decom-
pofed, and a large production of carburetted hydrogen takes

place. Ether remarkably increafes the bulk of any of the

permanent gaffes to which it was added, as was firft ob-

served by Dr. Prieftley. A fmall quantity of this fluid be-

ing mixed with oxygen confined over mercury, exactly

doubled its bulk, nor could any additional quantity occafion

a further dilatation. Nearly the fame effect took place with
atmofpheric air, azot, hydrogen, nitrous gas, and carbonic

acid ; but by a flight agitation in water the ether was ab-

forbed, and the gas refumed its former dimenfions without

any alteration of its original properties. If oxygen gas thus

diluted by ether is fet tire to, it burns rapidly, but does not

explode ; but if one part of this mixture is added to three

parts of oxygen, the application of an ignited body, or of

the electric fpark, caufes a violent exploiion, the produces

of which are water and 2j parts of carbonic acid. Hence
it appears that one part of ether requires 6.8 of oxygen
for its faturation, and that the proportion of carbon to hy-

drogen in fulphuric ether is nearly as 5 to 1

.

Water and ether appear to combine with each other in

two different proportions. If equal parts of thefe fluids

are (hakeu together in a graduated tube, the ether will be

found to have diminifhed in bulk about \ , and the water

to have enlarged in nearly the fame proportion ; the lower
fluid confifts of water faturated with ether, and the upper
fluid is ether combined with a little water/ The ether in

this ftate is faid to be ivafhed, and acquires in confequence

fome properties which pure ether does not poffefs ; in par-

ticular, it is now capable of diffolving caoutchouc with

great cafe, whereas this fubftance is acted on by pure ether

only in a very imperfect manner. Pholphorus is foluble in

ether, but the folution is not luminous. Wiien ether is

boiled with phofphorus, it often depofirs cryftals by cool-

ing ; agitation with water produces no change in this liquid,

but the addition of a little alcohol caufes an immediate tur-

bidnefc, whence the fophiftication of ether by alcohol may
be detected by the addition of a few drops of phofphorized

ether. The fixed alkalies feem incapable of uniting v/ith

;, but ammoiiiacal gas is abforbed by it very copioufly.

'1 he fame lay be obferved of nitrous gag; but neither of

combinationahashithertobeen fubimttcd to an accurate

examination. Sulphuric acid act* on ether with conlidcrable

,y, cfpccially if afiiiled by a gentle heat ; it is converted

into a brownifli oily fluid, vnnch heavier than ether, calli d
oil of wine, and at a higher temperature is changed into

olefiant gas. With regard to the action of oxymuriatlc

acid on ether, a Curious experiment is related by Mr. Cruick-
fhunk. " If we fill a bottle of the capacity of three er four

pints with the pure oxymuriatic acid gas, taking care toexpel
the water as completely as poflible, and then throw i;.n> it

about a drachm or half a drachm of good ether, covering its

mouth immediately with a piece of light wood or paper, in

a few feconds white vapour will be perceived, moving circu-

larly in the bottle ; this will foon be followed by an explo-

fion, accompanied by flame, at the fame time a very con-

fiderable quantity of carbon will be depofitcd, and the bottle

will be found to contain carbonic acid gas." Nitric acid

excites 3 confiderable effervefcence in ether, and feems to

convert it into oil of wine. Tn*> effential oils are foluble in

ether, and it combines with alcohol in almoft all propor-

tions.

Concerning the theory of etherification, much has been
written, and many experiments have been made by able

chemifts, without, however, obtaining the fatisfaction that

could be wiftied. According to Macquer, ether is a fub-

ftance intermediate between alcohol and oil, and alcohol

approaches to the ftate of oil precifely in proportion as it

parts with its water of compolition. But though it is true

that the production of water accompanies the converfion of
alchohol into ether, and of ether into oil of wine, yet this is

by no means the only phenomenon, fo that the theory of
Macquer is, at beft, imperfect, fince the depofition of char-

coal, and the generation of acetous acid, are not at all ac-

counted for. According to Pelletier, Chaptal, and others,

the whole procefs of etherification confifts in a transfer of
oxygen from the fulphuric acid to the alcohol : the difen-

gagement of fulphurous acid accompanies the production of
ether, and therefore (hews that the fulphuric acid is deoxy-
genated : the oxygen, thus feparated, does not come over

in the ftate of gas, and therefore muft be combined with the

alcohol forming ether. But in re-ply, it may be obferved,

that this mode of explanation accounts for only a few of

the phenomena, and that the preparation of ether, if care-

fully managed, may be carried on without the difengage-

ment of any fulphurous acid. The moft elaborate enquiry
into this intricate lubject was undertaken by Vauquelin and
Fourcroy, which we lhall now proceed to detail, though it

.

is by no means fo complete and fatisfadtory as to preclude

the r.ecefiity of further refearches. The facts and obfer-

vations by which this theory is Supported are the following.

It one part of alcohol and two of fulphuric acid are

mixed together, the temperature rifesto about 200' Fahr.
;

the mafs immediately acquires a deep brownifh-red colour,

which deepens into black in a few days after, and at the

fame time exhales a vapour maniftftly ethercous.

Equal parts of concentrated fulphuric acid and rectified

alcohol acquire on mixture a temperature of iCjO°Fahr. ;

bubbles of gas are extricated, the liquor becomes turbid

and opaleftent, and at the end of a few days acquires a deep
red colour. The whole being then transferred to a dillilla-

tory pneumatic apparatus, and being heated to 107 ' Fahr.,

ebullition takes place, and ether partes over into the reci-

pient ; if the operation is carefully conducted no eiaftfc

fluid is difengaged, and the vapour, when condenfed, is found
to he only water and ether. When the liquor thus obtained

amounts to about half of the alcohol employed, fulphuro'rfa

acid begins to be manifeft, and, in a Ihoit time, the produc-
tion of ether ceafes, and « fttcceeded by oil of wine, accom-
panied by acetous acid. The contents of the retort bei <

kept boiling, and becoming more and more concentrated as
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rthe diftillation proceeds, are conftantly acquiring a higher added niSric acid, a copious precipitate is then produced try

.temperature ; when this amounts to about 234' 1'ahr., ole

-fiantgas begins to ccme over, and continues till the oil of

wine ceafes to flow. At this period carbonic acid gas firlt

makes its appearance, and water .and fulphurous acid ft ill

continue to be produced, the rcfidue in the retort being in

the mean time reduced to little die than fulphuric acid

, thickened by. charcoal.

From thefe facts the able chemifts who obferved them

.have concluded,

1. That the fpontaneous action of alcohol and fulphuric

acid, when this latter is confiderably in excefs, is fufHcient

.for the formation of ether without the afliftance of any ex-

traneous heat, and that by duly proportioning the two fub-

. fiances, the alcohol might be wholly decompofed and made

to yield all the ether of which it is capable when treated in

the ufual manner.

2. That the formation of ether is not owing to the affi-

nity of the oxygen of the fulphuric acid, for the hydrogen

any of the foluble falts of barytes, indicating the prefence

of fulphuric acid. This fact llrikingly points out that a

portion of the bafe of the acid in a more or lefs deoxygenated
ftate actually combines with the alcohol to compofe ether,

A like fact relpecting muriatic ether is alfo mentioned by
Scheele, namely, that though this ether, when rectified, oc-

cafions no decompofltion of nitrated filver, yet the watery
rclidue, after combuftion of the ether, occafions a copious pre-

cipitate ot muriated fiber when mixed witli the nitrat of

this metal.

§ I. Nitrous cthtr,—Although nitrous ether appears to

have been kuo.vn to Bafil Valentine and Kunkel, yet the

mode of its preparation being kept a lecret, it foon ccafed

to be attended to by chemifts, till in the year 1740 it wa»
re-difcovered by Duhamel, and afterwards was more parti-

cularly delcribed by Navier, Sebaftiaui and others. It

was prepared by Navier in the following manner. Put
I 2 ounces of rectified alcohol into a ftrong bottle, and add

and carbon of the alcohol, becaufe in the preparation of to it gradually and at intervals 8 ounces of ftrong nitric acid ;

ether no fulphurous acid gas is evolved till the production of after each portion of acid the liquors are to be well mixed

ether has alirioft ceafed. It mult therefore be the entire at-

traction of the acid for one or more of the elements of the

alcohol that determines its decompofltion : now fince water

is formed during the whole procefs, and, iince the attraction

of fulphuric acid for this fubftance is very powerful, it ap-

pears likely that this is the caufe that deitroys the equili-

brium of the affinities by which the elementary particles of

alcohol are retained in combination, and induces the oxygen

and hydrogen to unite and form water. Hence it might at

firft fi-rhtbe fuppoied that ether differs from alcohol in con-

taining a fmaller proportion of oxygen and hydrogen. This

however will not be found to be the cafe, when we advert

to the depofition of charcoal, which, equally with the pro-

duction of water, accompanies the formation of ether :

now the amount of charcoal depofited is greater in propor-

tion to that which is left, than the hydrogen of the water

compared to what remains in the ether ; therefore this latter

fluid, though compofed of the fame elements as alcohol,

differs from it in containing a fmaller proportion of carbon

compared with the hydrogen. During the progrefs of dif-

tillation the heat to which the materials in the retort are ex-

pofed is conftantly increafing, and (the affinity of the acid

and alcohol alfo augmenting) the acid itfelf is at length

by agitation, and the bottle is to be kept clofe corked and
immerfed up to its neck in ice and water j when the whole

of the acid has been added, the bottle is to be well corked

and further fecured by a leathern cap. A ftratum of ether

rifes by degrees to the furface of the liquor, and after five

or fix days the cork is to be pierced by a needle in order to

let out the nitrous gas formed during the procefs : this gas

having efcaped, the cork is to be drawn, and the whole
contents of the bottle being poured into a feparatory funnel,

the ether is thus procured unmixed with the heavier fluid on

which it floats. This is, however, a very rude way of pro-

ceeding, and is attended with the utmoft ritk to the appa-

ratus, the ether obtained alfo is in fmall quantity, and very

impure. In order to prevent the violent and rapid action of

the concentrated acid on the alcohol, which is the chief

difficulty in the preparation of nitrous ether, Dr. Black

propofed to interpofe a thin ftratum of pure water, and

Fifcher ou the fame principle made ufe of a little weak
fpirit of nitre for the fame purpofe. M. Dolfufs, from a

careful repetition of the latter procefs, obtained the following

rcfult. Upon two ounces of very ftrong nitric acid he

poured gently fix drachns of the fame very much diluted,

and upon this three ounces of rectified alcohol. The bottl;

decompofed, fulphurous acid is generated, and the excefs was loofely corked and fuffered to ftand undifturbed for

,of oxygen deprives the alcohol of part of its hydrogen three days ; at this time the lower liquor appeared perfectly

whence refults the oil of wine, differing from ether in con- homogeneous with a ftratum of ether floating above it. The
taining a larger proportion of carbon ; and in confirmation whole being put into a retort and fubjected to a gentle heat,

.of this, it may be obferved, that the charcoal depofited there were obtained two ounces and a drachm of very pure

during the production of oil of wine it not fo abundant ether unmixed with any acid, and the refidue in the retort

as during the generation of ether. confided of weak acetous acid mixed with oxalic acid,

Hence as (according to the authors of the above hypo* nearly the whole of the nitrous acid having been decom-

thefis) no decompofltion ol the fulphuric acid takes place

during the formation of ether, the agency of the acid is

partly that of detaining the alcohol in a temperature more

.than fufficient for the volatilization of this fluid when uncom-

bined, and partly that of affiiting the caloric to decompofc

the alcohol in confequencc of its own powerful affinity for

water.

A circumftance, however, firft remarked by Scheele, but

which has hitherto failed to obtain the notice to which it is

fo well entitled, fufficientlv proves that in the formation of into a retort four ounces of perfectly dry and pulverized

ether the acid employed acts a much more important part nitre, he added to it a mixture confifting of two ounces of

than is affiled to it in the theory of Vauquelin and Four- concentrated fulphuric acid, and four ounces of alcohol,

.sroy. The admirable chemift above-mentioned ftates that The whole beii.g fubmitted to diftillation, there came over

if fulphuric ether be duly rectified by agitation with cauitic firft. fix drachms of dulcified fpirit of nitre, and then three

alkali and fubfequent diftillation, it occafions no precipitate ounces of a liquor fr*m which by fubfequent rectificatio*

with baryttc falts j but if to the ether thus purified there be were procured two ounces of pure ether.

Nitrous

pofed.

The laft mode by which nitrous ether may be prepared,

that we fhall mention, and which on the whole appears to be

the beft, confiila in mixing together alcohol and fulphuric

acid, and pouring the liquor upon pulverized nitre ; the ful-

phuric acid difengages the nitre, which immediately re-acts

on the alcohol, and ether is the refult. The able chemift

whom we have already mentioned has fliewn the excellence

of this method by the following experiment. Having put
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Nitrous ether, when recently made, contains in look- com-

bination a confiderable quantity of nitrous gas, which in

fome degree modifies its properties, and renders it peculiarly

liable to bind the bottles in which it is kept, efpeeially in

warm weather. This lofs and trouble, however, may be avoid-

ed by rectifying the ether, which is bed done in the following

way. Pour into a ftrong vial fo as to fill it two thirds, one

part of ether and four parts of pump-water, and agitate it

cautioufly at firft, frequently removing the thumb from the

mouth of the vial in order to afford a free palfage to the

difengaged nitrous gas: when no more of this gas is given

out add a quantity ofdry pearlafh equal in weight to the ether,

and (hake the whole well together; then put the mixture

into a tubulated retort and proceed to distillation, taking

care that the temperature does not exceed 120° Fahr. ; the

ether will pafs into the receiver quite pure, and may be kept

for any length of time in ftrong well clofed bottles, with no

more rifle of accidents than fulphuric ether is fubject to.

Nitrous ether refembles fulphuric .ether in moll of its

properties ; it has, however, a dilute yellow colour, and a

fomewhat different odour and flavour; this appears to be

owing to the prefenceof a little refinous matter, from which

it can nevei be entirely freed ; by repeated distillations from

frefh parcels ofdry white fugar, as Deyeux has obferved,

this impurity may, in great part, be feparated, and in pro-

portion as this takes place the ether becomes more and more
analogous to that prepared by fulphuric acid.

Nitrous ether appears capable of uniting with nitrous gas

in two proportions ; when the ether is in excefs it forms ni-

trous ether in the Rate in which it appears previous to rec-

tification ; when the nitrous gas exceeds the ether it forms

a permanently elaftic fluid that has obtained the name of

etherized nitrous gas. The preparation of this differs only in

the rapidity with which the nitrous acid and alcohol are made
to aft on each other : when the combination takes place

very (lowly much ether and little etherized gas are the refult,

but when the contrary is the cafe, thefe two products are

formed in an inverfe proportion. If equal parts of alcohol

and ftrong nitrous acid are mixed together at the common
atmofpheric temperature, or at a higher heat in proportion

as the acid is diluted, a very rapid and copious efFerveicence

takes place, a little ether is condenfed in the receiver, and a

large quantity of gas paffes through the conducting tube,

the firft portions of which are etherized nitrous gas, and the

latter common nitrous gas. What remains in the retort is

acetic acid with a little oxalic acid. The properties of

etherized nitrous gas (according to Van Diemen aid his af-

fociates, to whom we arc inbebted for its difcovery) are the

following. It has a difagrecable ethereal odour, exactly re-

fembling that of defiant gas when treated with oxymu-
riatic acid. By the application of flame it takes fire and

burns with a yellowifh lambent flame like alcohol ; after

the combuftion has ceafed, the veflel in which it was carried

on contains a vapour of Angular pungency. Water abforbs

this gas, but requires a confiderable time to effect this, ex-

cept agitation is had recourfe to, refembling, in thisrefpect,

Carbonic acid. Alcohol produces the fame effect as water,

and takes up the gas not only more rapidly, but alfo in

larger proportion. A folution of cauftie potafli alfo dif-

folves it, but with confiderable difficulty, and on the addi-

tion of fulphuric or muriatic acids the etherized gas is again

fet at liberty unaltered in any of its properties.. Ammonia,
whether liquid or in the gafeous (late, is incapable of con-

tracting any union witli it ; the fame is the cafe \vi:

'

gas at the common temperature, but a mixture of the two;

u l.^n inflamed, produces a molt violent explofion ; fulphuric

oici'l immediately decompofes this gas, by absorbing the

Vol. XIII.

ether, the nitrous gas retaining its elaftic (late. Sulphurous

acid produces the fame effect, only it requires fomedays for

this purpofe. If fulphuric acid, previously diluted witli an

equal weight of water, is placed in contact with this gas

over mercury, its action is greatly retarded, the diminution

of volume in the inclofed air takes place much more (lowly,

and even after fome days a portion of ether is retained by

the nitrous gas, which in confequence acquires the property

of enlarging the flame of a taper that is immerfed in it, in

the fame manner as nitrous oxyd does. Nitrous acid, ac-

cording to the degree of its concentration, abforbs either

wholly or in part, theethereous portions of the gas, and the

fame may be obferved of muriatic acid.

Etherized nitrous gas, when paffed through a red-hot

tube, depoiits a little oil, and by fubfequent wafhing in lime-

water is freed from fome carbonic acid ; the refidue is ni-

trous gas, mixed or combined with common carburettcd

hydrogen, and is not acted on by the fulphuric, nitric, or

muriatic acid-:, by caultic potafh or alcohol. The addition

of oxygen gas produces red vapours, the nitrous gas is con-

verted into acid, and the gafeous refidue is carburetted

hydrogen.

§ 3 Muriatic ether.*—After chemifts had fhewn the

production of ether by means of the fulphuric and nitric

acids, it was natural to attempt its preparation by the mu-
riatic acid. But this latter, in its ufual (late of dilution with

water, has no action on alcohol, and therefore the various

modes that were firft practifed to obtain muriatic ether en-

tirely failed. A few chemifts were faid to have fueceeded

by employing fimple muriatic acid, but in a more concen-

trated and dry (late than the common liquid acid ; the

procefs, however, was both difficult and doubtful, and mu-
riatic ether can hardly be faid to have been known till Rou-
elle difcovered that it might be prepared by diddling toge-

ther alcohol and the fmoking liquor of Libavius, which
is a concentrated muriat of tin in its higheft ftate of

oxydation. The marquis de Courtanvaux, having re-

peated the procefs of Rouelle with great care, propofes the

following as the beft method of making the fubllance in

queftion. Mix together in a retort three parts of the fuming

muriat of tin and one of alcohol ; a confiderable degree of

heat is immediately excited, and a white fuffocating va-

pour arifes, which, however, loon difappears on agitating

the mixture. As foon as an ethereous odour is perceived, let

two balloon receivers be luted on, and kept as cool as poffibic;

then by the application of a gentle heat to the retort there

convs over firft a little dephlegmatcd alcohol, which is fue-

ceeded by the ether : by an increafe of temperature a feu

drops of coloured oil are produced, and there arifes, partly

in the form of a foft butter and partly in that of a denfe

brown liquid, a quantity of fmoking muriat of tin, part of

the metallic oxyd remaining in the retort as a grey powder.

When the ether thus procured is mixed with pearlafli, a
copious effervefccncc and precipitation take place, owing to

the decompofition of fome muriat of tin contained in the

ether; after which, by diltillation at a gentle heat, die ether

arifes in a ftate of great purity, amounting to half the impure

product of tiie firft diltillation.

Several other of the metallic muriats have been found to

be equally efficacious with the liquor of Libavius ; the cor-

rofivc muriats of antimony and of arfenic, the muriats of

bifmuth and zinc, and the red muriat of iron, have in par-

ticular been ufed with fuccefs in the preparation of muria-

tic ether. Scheelc.

Scheele, the difcoverer of oxymurintic acid, was induced

to i ry the effect of this in the preparation of muriatic ether.

For this purpofe he put three ounces of alcohol into a

4 A rec' . i
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receiver, with which was connected a retort holding two

ounces of common fah, upo i whi :h was poured cm equal

weight of Fulphuric acid ; the muriatic acid thus difengaged

palled into the receiver, where it combined with the alcohol

;

and this, when faturated with acid, was transferred to another

retort, containing three ounces of hlnck oxyd of manganefe

in fine powdcrj the mixture inftantly affumed a ^reen

colour, and prefently after became fo hot as to boil.

When t!ie ebullition had ceafed, there wag f und in the

receiver a liquor, ficm which, on mixture with water, a quan-

tity of ether immediately feparated. The fame method is

recommended I \ tons, except that he employ- only

one fourth of the manganefe ufed by Scheele, and peri;

the feeond diilillation in a Woulfe's apparatus, the bottles

of which contain a fohition of cauflic potafh, by which the

acid is prevented from re-acting on the ether.

Another mode of applying oxymu iatic acid to the pre-

paration of ether, firfl prait;fed by Scheele, is mentioned

by Pelletier, and deferves to be repeated, as being perhaps

the mofl expeditious and economical of any. He intro-

duced into a large tubulated retort a mixture of eight

ounces of manganefe, and 1 6 ounce; of decrepitated com-
mon fait, upon which he poured a mixture of 12 ounces of

fulphuric acid, and eight ounces" of alcohol. From this

n.afs ten ounces were drawn off by diilillation at a gentle

h< t, which, by fubiequcnt rectification, yielded four ounces

ef ether.

It deferves to be remarked, that the ether prepared by
oxymuriatic acid generally depofits, during its rectification

with potaih, a considerable quantity of a clear aromatic and

bitter oil, which finks in dro" to the bottom of the veffel
;

the ether alio, according to Dollfufs, at leail before rectifi-

cation, is compleatly mifcible with water when fhaken with

it for fome lime. The preparation of ether, by means of

fimple muriatic acid, is not eafy, and was readily fuppofed

to be impofiiblc by fome of the leaders of the modern fchool

of French chemifts, becaufe it contradicted one of their

early theories on the procefs of etherification ; yet Beaume,
a chemillof great experience and unqueftioned veracity, had

affirmed, that he had obtained a fmall quantity of ether, by
mixing together alcohol and muriatic acid, both of them in

the ftate of vapour. The practicability of this method
appears alfo to be eilablifhed beyond doubt by the following

formula o: M. Baffc. Keep a quantity of common fait in

full on for about an hour, in order to diive off all the water

of crvftallization, then pulverize it, and put 40 parts into a

tubulated retort, connected with a Woulfe's apparatus, in

the firfl bottle of which are to be poured 20 parts of moil
highly rectified alcohol ; then add to the fait in the retort

20 parts of the flrongcft fulphuric acid, and proceed to

diilillation by a gertle heat, keeping the bottle holding the

alcohol as coo! as pcffible. When the alcohol is faturated

with acid, transfer it to a retort, and diftil over about one
half of it ; agitate this portion with an alkaline iey, and the

ether will prefently feparate and float on the furface, whence
it may be obtained by decantation or diilillation. The
quantity of ether from tlie above materials amounts to about

five parts.

Muriatic ether has a linking refemblance to that prepared

by fulphuric acid ; its fpecific gravity, however, is greater,

amounting, according to Hermblladt, to c.84 ; its tailealfo

has a peculiar aflringency like alum, and when burning it

exhales a itrong acrid odour, fomewhat refembling that of

fulphurous acid.

J 4. Fluoric ether.—All that we know of this fubllance

is deii\ed from the difcoveries of Scheele. He firft impreg-

nated lectified alcohol with fluoric acid gas, by diitilii:)g

pulverized fltior fpar with fulphuric acid, and placing alco.
hoi in tie receiver ; the fm king ipirit thus obtained wit

lied with age:. tie heat, but no fign of ether made its

appearance. . portion of the acidulated fpirit 1

then mixed with I I of manganefe, and by fubfe-

quent diilillatio ecus fluid came over, from w hi ,

by fubfc -<j obtained of a
ver

§ $. Acetic ether.—Acetic ether was firlt discovered by
the C0u.1t de Iaauraguais ; the method of its preparation
was by diHilling together equal parts of alcohol and acetic

acid. Scheele, Pomer, Bergmau, and other chetnifis, re-

peated this procefs ineffectually, and hence were induced to
luipcct fome error. In confequence uf thefe doubts, 1

tier entered into a careful examination of the fubj.-ct, and
has both (hewn the reafo.i of the failure of Scheele, and
has given the proper method by which to fucceed. He
diddled together equal parts of alcohol and acetic acid, and
drew off a little more than half; this liquor was acidulous.
ane had an ethereal odour, but no true ether could be male
to feparate. He then mixed together 12 ounces of ilrong

radical vinegar, and the fame quantity of alcohol, and dil-

tilled over one half of it at a boding temperature ; this pro-
duct he poured back into the retort and recommenced the
diilillation ; the produce of this and of a third diilillation

were in like manner recohobated, and having diililLd the
whole again for the fourth time, he finally obtained 12
ounces of an ethereous fluid ; with this lie mixed a quantity

of carbonated potafn, fufficient to faturate the acid which
it contained, and then fubmilted it to gentle diilillation.

The iirft fix ounces that came over were pure aeetous ether,

the next four ounces alfo contained ether, but not fo pure
as the former. It is remarkable that during the cohobations
a coniiderable abforption of air took place.

Scheele obtained acetous ether in a much more compen-
dious manner, by mixing together acetat of potafh, or of
lead, or of copper, with alcohol, and then adding as much
fulphuiic acid as was requifite to decompofe the acetous-

fait, and diftilling the mixture at a low heat. The produce
being fhaken with water, the ether rifes to the furface and
may be poured off. From 16 parts acetat of lead, fix p
ftrong fulphuric acid, and nine parts of water, Buc:
obtained fix parts rectified ether.

Acetic etiier always retains the odour of the acid by
which it is formed ; it is not fo volatile as the ethers pro-

cured by the mineral acids ; it burns with a lambent blue'

flame, like alcohol ; it is foluhle in a little more than twice

its bulk of water, and is deeompcfable into acetous acid by
repeated diiliilations at a very gentle heat.

Various other acids have been diilillcd with alcohol for

the purpofe of prccurisg ether, but with little or no fuccefs.

Oxalic acid, with an equal weight of alcohol, yielded Berg-

man a watery fomewhat etherized alcohol. Benzoic acid

and alcohol, according to Scheele, afford no ether, but when
a little common muriatic acid is added to the mixture, an

ethereous liquor comes over, of which part floats 0:1 water

and part (inks in the fame fluid. The ether, or the lighter

portion, has the odour of benzoic acid, burns with a clear

flame and fmoke, and is about equal in volatility to acetic

ether. The phofphoric, boracic, tartarous, citric and
fuccinic acids, were found by the fame able chemift to be
incapable of producing ether, either by their own action on
alcohol, or when mixed with oxyd of manganefe or muriatic

acid.

Ether, in Ancient Geography, a town of Paleftine, in

the tribe of Juda, which afterwards was afiigned to the

tribe of Simeon.
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ETHEREAL On. See Oil, volatilt or tfaitht'.

ETHEREGEj George, in Biography, chiefly known
as a writer ol comedy, was horn in the vicinity of London
about the year 1636. Little is known of his early years,

but it is fuppofed he was educated ;it Cambridge ; fpent

fome time i'i Foreign travel, and afterwards entered himfcli at

oneoftheini - court. Hit talents were but ill adapted to

the laborious profeflion ofthe'Iawj he was fond of gay and

polite company, and bee; me a writer fir the itage. In

1664, his full comedy, entitled " The Comical Revenge, or

• Love in a Tub," was pr< fented to the town, and weU
received. The author was immediately enrolled among the

wits of the age. His next piece is thought to have been

entitled to more praife for wit than for morality. It is

entitled " She would if (lie could ;" its licentious tendency

wasjuftly reprobated by the "Spectator," who lavs he knew
of but one author who had profefledly written a play upon
the defire of multiplying our fpecies, and that is the poiite

firGeorge Etherege in the playof" She would if me could :"

" Other poets," he adds, " have here and there given an

intimation, that there is this defign under all the

and affectations which a lady may put on, but no author

except this has made fure work of it, and put the imagina-

tions of his audience upon this one ; r.rpofe, from the be-

ginning to the end of the comedy." His next piece was
not produced till the year 1676; il was entitled " The man
of the mode, or fir Fopling Flutter," and dedicated to the

fecond duchefs of York, Mary of Modena. It was very

popular, and regarded as a true model of polite comedy ; one
of its principal characters was (aid to be a reprefentativc of

the earl of Rochelter, the finiflied fine gentleman and man
t>{ plealure. Etherege lived a diffipated life, and in a few
years injured his fortune and cor.ftitution. With a view of
maintaining his rank in fociety, he paid his addreffes to a

lady of confiderable fortune, who refufed to marry him,

nr.lefs he could procure the honour of knighthood. This
he readily obtained, and upon the acevffion of James II. he
was fent out envoy to Ratifbon, where he refided fome
time, and from whence he wrote letters which are favourable

fpecimens of his talent for eafy pleafantry. He died foon

after the revolution, but the account of the time and man-
ner of his death has been differently related. By fome he
is fuppofed to have died in his native country foon after

bis return from France, whither he had been on public
bufinefs, and by othcis it is faid, that it happened at

Ratifbon by a fall down flairs. Befides the comedies already

mentioned, Etherege was author of many fmaller poems.
His letters to the duke of Buckingham are in the Biogra-
phia Britannica, to which the reader is referred.

ETHERINGTON'S Bay, in Geography, a bay on
the north-weft coaft of the ifland of St. Vincent ; a little to

the north of Chateau Belair bay.

ETHESIUS Lapis, a name given by fome authors to

the chryfolite.

ETHICAL GOOD, Ethical pojftlle. See the re-

fpective articles.

ETHICS, F/iiv.r, the doftrine of manners, or the fcience

of mor.;l philofophy. See Philosophy and Mgr.m.i 1 v.

Tie; word is formed of r,9o;, mores, manners, becaufe the

fcope or objeft thereof is to form the manners.

Gale makes ethics only the firlt part or branch of moral
philofophy, viz. that which regards private perfons, or in

a prii ity.

By manners or morals is here meant a way, or manner,
of living confirmed by cuftom or habit, or certain habitudes

of doing, or actions which are often repeated* which, if
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they be according to right reafon, the morals or manner*
are faid to be good, otherwife, evil and vicious.

Hence the object of ethics is the exercife of right- rea-

fon in all our affairs, actions, and relations
J or it is a man

himfelf conlidered as dirigible, and 'to be conducted ac-

cording to reafon : and the end of ethics is to make him
good and happy : fo that if a man conducted himfelf ac-

cording to right real in in all the circuir. (lances of his ac-

tions, affairs, and relations, he would arrive at the higheft
pitch of moral perfection and beatitude.

Whence ethics may be defined a right manner of think-

ing in order to attain to human felicity, or a fcience where-
by ..ian is directed to condutt his will, and the adtions

thereof, fo as to live well and happily. See Will.
The principal, nay, the only topics thereof, are happi-

nefs and manners, whence arife two parts or branches of
ethics ; the firft on moral happiaefs, conlidered as the end ;

and the fecond on moral virtues or good manners, as the
means to arrive at that end.

ETHICOPP ICOPTiE; formed: of *6a;, manors, and
, I offend, in Antiquity, the name of a

fee:. lam [eeftus, in his Treatife of Herefies, tells us,

that the denomination of Ethicoprofcoptae was given to fuch
as erred in matteis of morality and things relating to

tice that were to be done or to be avoided, &c. who
blamed things laudable and good in themfelves, or recom-
mended or pracTtifcd things evil. On this footing the Ethi-
coprofcopta;, though a numeious body, were no particular
feet.

ETHIOPIA, in Ancient Geography, was a name given,

to feveral countries, both of Alia and Africa, whofe in-

habitants were either perfectly black or of a fwarthy com-
plexion ; but Ethiopia, in a more reftrifted apolication of
the term, or Ethiopia propria, was limited on the north by
Egypt, extending to the leffer cataract and the ifland

Elephantina ; on the weft by Libya interior ; on the call

by the Red fea ; and on the fouth by a part of Africa
unknown to the ancients, but probably comprehending that
fpace which includes the modern kingdoms of Girgiro,
Alaba, Machida, and part of A del or Zeila. Proper
Ethiopia, however, feems to have varied in extent at different

periods ; but for feveral ages it feems to have been thetradt
which at this day comprehends the kingdoms of Dongola,
Sennaar, and Abaffia, with part of Adel or Zeila ; and
confequently to have taken up 17 degrees of langitude, and
to have reached from the tropic of Cancer to within fix

degrees of the line. Some geographers have reftrifted it to
the tract of country that lies between Egypt and Abyffinia,
about 600 miles in length, and 500 in breadth, which was
called by the Arabian geographers Nubia.
The proper Ethiopia was anciently dillinguifhed by a

variety of appellations. ' Sometimes it was called India ;

fometimes Cephenia ; and 1110ft ufually Al aiene, in found
and Ggnrfication approaching very near to the modern
Habalh, Habefh, or Abaffia. We alfo find Chaldiea, Al r

fyria, and even Perfia denominated Ethiopia by fome authors
of reputation ; and it rritift be allowed, that the ancients
called all thofe countri nding themfelves beyond each
fide of the Red fea, indifcrimihately India or Ethiopia.

According to the Jews, the LXX, the Vulgate, an!
other verf.jns, Cufli, when applied in fcripturc to a country,
is always to be underftood 01 the proper Ethiopia. Tim,
opinion is fupported by Philo, Jofcphus, Eupolemus in

Eu£ bins, K. Ilathius, the author of the Alexandrian Chro-
oicon, and t lie concurrent tellimony of the Greek and
Latin fathers. SeeC'JSH.

Ethiopia did not abound in cities and towns of any con-

4 A ? fide 1 !
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fiderable note. Auxume, Auxumis, or Axome, reckoned

the metropolis of Ethiopia, was undoubtedly the (amc ':n. y as

the modern Axuma, or Axum. This country was extremely

mountainous, and therefore the climate in different parts of

it was very various. (See Abyssinia.) The days and

nights, as Ethiopia lay betwixt the tropic of Cancer and the

line, were for the moil part nearly equal. The wi'ids that

blew on the mountains were, generally fpeaking, falubrinus

and pleafant ; but the atmofphere over the plains llagnated

and became unwholefome. The foil in thole parts that

admitted of cultivation was extremely fertile, and produced

vail quantities of grain, pulfe, and fruit. It abounded with

metal?, particularly gold, minerals, vegetables, and a great

variety of animals.
\
(See Abyssinia ) The moil famous

river that waters this country is the Nile. (See Nile.)

The chief ports and emporia of ancient Ethiopia were thofe

of Adulis, Mondus, Opare, Mofylon, and the principal

city of the Aualitse, feated upon the Red fea. The Arabs
imported from their country into thefe ports fruit, corn,

wine, and cloaths ; and exported from thence to Oceiis and

Mufa, oppolite harbours in Arabia, fpices, caffia, perfumes,

ivorv, myrrh, and feveral other commodities. The moil

rioted iflands pertaining to Ethiopia were Meroe, the Spo-

rades of Agatharcides, Aftratse, A.-a Paikdis, Gythitis,

Myronis, Daphnine, Magi, Acanthine, His, Mondus, and

Menuthias.

According to Plin-y, Ethiopia was anciently divided into

45 kingdoms, of which the moft powerful and flourifliing

was Meroe ; but he does not inform us, whether they were

independent of each other, or under one fupreme head.

There is reafon to believe, however, that the kings of

Ethiopia always ruled with an uneontroulable fway. If we
admit the Ethiopian tradition, that a long fucceffion of

princes, defcended from Solomon, reigned in this country,

it can fcarcely be denied, that their authority was unlimited,

as that of the Hebrew monarch knew no bounds. It ap-

pears from Strabo and Pliny, that fome Ethiopic nations

were governed always by queens, whole common name was

Candace, as that of the Egyptian kings was Pharaoh, and

Ptolemy. From Diodorus Siculus we learn, that a great

part of Ethiopia was compofed of feveral elective mo-
narchies, the heads of which were chofen out of their prieils

;

and that all thefe princes made the laws of their refpeftive

kingdoms the bails of their government. According to

Diodorus Siculus the laws of Ethiopia agreed in fubilance

with thofe of Egypt ; which the Ethiopians accounted for

by the aifertion, that Egypt was fuil peopled by colonies

that migrated out of their country. Herodotus, however,

reprefents the Ethiopians as having been civilized by the

Egyptians, and as having learned the cuftoms and manners

of that people at fo late a period as the reign of Pfammiti-

chus I. Jupiter Ammon, according to the Greek and

Latin authors, appears to have been the principal objeft of

religious worihip in Ethiopia ; though the natives paid

likewife divine honours to Ifis, Pan, Hercules, iEfcula-

pius, and others, whom they coniidered as the greateil

benefaftors to mankind ; and if thefe authors may be

credited, their religion differed not much from that of the

Egyptians. Diodorus Siculus tells us, that the Ethiopians

valued themfelves upon their being the firft nation that had

a religious eilablifhment ; and for this reafon they believed,

that their facriiices were more acceptable to the gods than

thofe offered by any other people. He affures us, however,

that fome of them were atheifts, who looked upon the fun,

on account of his fcorching rays, as their implacable enemy.

If a tradition of the modern Abafiines could be relied on,

the Ethiopians, or at lead a confiderable part of them,

adhered -/..alonfly to the law of Mofes 1'iom the time of
imon till their converfion to Chrillianity. According to

this tradition, the queen of Sheba, whom our Saviour calls

the queen of the fouth, ami who ruled over a powerful
nation of Ethiopia, had a fon by Solomon named Mei.ileck,

who was educated at that prince's couit, and inilru&ed,

under the care of his father, in the law of God. Being
afterwards anointed king of Ethiopia, and fent home to take
poffeflion of his kingdom, at the deiire of feveral eminent

Ifraelites and doftors of the law that attended him, he
introduced his father's religion, which continued among his

fubjec*ts and their pofterity till the time of St. Athanalius.

See Abyssinia.
Ethiopia, in ancient times, was a country of vail extent, in-

habited by different nations; and, therefore, it is natural to fup-

pofe, that a confiderable variety of languages, or at leail of dia.

lefts, mull have prevailed in it. The moil ancient of thefe

was that called the Ethiopic, into which the fcripture was
formerly trar.flated, and in which all the books of the Abaf-
fines, both facredand profane, are written. According to

fome authors, this language nearly refembles the Chaldee ;

but, according to Ludolfus, who fpe..t Co years in the

ihidy of it, it bears as great an affinity to the Hebrew and
Syriac, and approaches nearer Hill to the Arabic, from
which it appeals to be immediately derived. Ludolfus afferts,

that a competent knowledge of the Hebrew, or any other

of the oriental tongues, will enable a Undent foon to make
a very rapid progrefs in the Ethiopic. The pureft dialed

of this tongue was that ufed in the kingdom of TV
where Axuma and the old Ethiopian kings refided. Upon
the failure of the Zagxan line, a Sewan prince afcended

the throne, upon which the Amharic dialeft was introdu-

ced at court, and gradually diffufed over the whole empire.

(See Abyssinia.) From comparing the ancient Ethiopic

alphabet, as given by the learned Job Ludolfus, in his " Hif-

tory of Ethiopia," with the old oriental alphabets, it feems

not improbable, that fome of them were derived from the

old Affyrian, Phoenician, Samaritan, and Syriac characters.

The number of letters likewife in this alphabet, and the

names of fevetal of them, tend to eftabliih the fame fuppo-

fition ; though Ludolfus believes thefe characters to have

been invented by the Axumites or Ethiopians themfelves,

and to be much older than even the Cufic charafter of the

Arabs. The Ethiopians both write and read from the left

hand to the right, contrary to the cuftoai of the orientals :

a circumilance which indicates that their alphabet was

not entirely of the fame extraction with that of the

Arabs.

The Ethiopians agreed in feveral points with the Egyp-
tians, though they had many cuftoms peculiar to themfelves,

fome of which were very lingular and uncommon. From
this mutual agreement in moil of their laws, their fplendid

funerals, the deification of their princes, the feveral colleges

of prieils, circumcifion, and moft of their facred and civil

inilitutions, it is highly probable that the fame arts, fciences,

and learning, as well as religion, prevailed in both nations.

The Ethiopians were naturally bold and lutrepid, but

violent in their temper. They likewife furpaffed the peo-

ple of moft other nations in beauty and fize, to which a

proportionable degree of ilrength was generally annexed.

According to various ai-triors, the proper ancient Ethiop

were, in general, perfectly black, as we find their poilerity

at this day, though thofe of fome particular cantons we e

white, called by Pliny white Ethiopians. Their women
were ftrong and luily, and brought forth their children

with little pain. From the teilimony of Herodotus, com-

pared with the relations of fome modern authors, it is not

• 6 - ; e'>'i
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unlikely, that they died of old age, a few only excepted,

who fell by the fword, or were devoured by wild beafts, as

S lluit has obierved of the ancient Africans. Anc. Un.
Hill, vol. xvi. See Abyssinia and Cush.
Ethiopia, in Modern Geography, is a denomination in-

cluding the countries of Nubia, Abylfinia, Abefh or Abex,
and Anian, which are bounded by Egypt and the debit of

Barca on the north ; by the Rid lea and the eaftern ocean

on the,ca(l ; by Zanguebarand Caffraria on the fouth ; and

by Guinea, Nigritia, and Zaara, on the weft. Ncvcrthe-

lefs, all the countries ftill, according to the ancient divilion,

that lie almolt in a ftraight line from Egypt to the Cape of

Good Hope, may be comprehended under the general name
of Ethiopia. Ethiopia is divided into Upper and Lower,
the former including Nubia and Abyfiiuia ; and the latter

comprehending all the kingdoms fouth of the equinoctial

line, as Congo, Lower Guinea, Caffraria, Monomotapa,
ice. which fee refpeftively.

ETHIOPIC Version. See Bible, Etbiopic.

Ethiopic Year. See Year.
ETHLEC, in Ancient Geography, a town of Upper

Mccfia, according to Antonine's Itinerary.

ETHMOID, or Ethmoidal, in Anatomy, a name
given to one of the bones of the head. See Cranium.
ETHNARCHA, Ethsarch, formed of A-.i;, nation,

and *fx_r,, command, a governor and ruler of a nation.

There are fome medals of Herod I. furnamed the Great,

on one fide whereof is found H^mok, and on the other E6-

*asyj>-j, q. d. Herod the Ethnarch. After the battle of

Philippi, we read that Antony, pafling over into Syria, con-

ftituted Herod and Phafael his brother tetratchs, and in that

quality committed to them the adminiftration of the affairs

ofjudea. (Jof. Ant. lib. xiv. cap. 23.) Herod therefore

had the government of the province before ever the Par-

thians entered Syria, or before Antigonus's invafion, which
did not happen till fix or feven years after Herod was com-
mander in Galilee. (Jof. lib. xiv. cap. 24, 25.) Confequent-

ly Herod was then truly ethnarch, for he can be no other-

wife denominated ; fo that it muft have been in that fpace

of time that the medals were ftruck, which only gave him
this title : which medals are a confirmation of what we read

in hiftory of the government which that prince was intrud-

ed with before he was raifed to the royalty.

Jofephus gives Herod the appellation of tetrarch in lieu of

that of ethnarch ; but the two terms come fo near to each

other, that it is eafy to confound them together.

Though Herod the Great left by will to Archelaus all

Judea, Samaria, and Idumea, yet Jofephus tells us he was
then only called ethnarch.

ETHNOPHRONES, in Antiquity, a feet of heretics

in the feventh century, who madeaprofcfTion of Chrillianity,

but joined thereto all the ceremonies and follies of pagan-

ifm, as judicial aftrology, fortilegcs, auguries, and other

divinations.

They derive their denomination from Am;, nation, and

<$y-i, thought, fentiment. q. d. paganizers, or perfons whofe

thoughts or fentiments were 11 ill heathen or gentile.

They pra&ifed all the expiations of the gentiles, cele-

brated all their feafts, and obferved all their days, months,

times, and feafons. See Damafcenus, Haercf. N' 94.
ETHOLOGUS, among the Ancients, a mimic, or ac-

tor, who could reprcfent all the various habits and difpofi-

tions of the mind.

ETHOPCEIA, or Ethopea, in Rhetoric, called alfo

Ethology, a draught or defcription, cxpreffing the man-
ners, paflions, genius, tempers, aims, &c. of another per-

inu.

The word h of Greek original, being formed of ifer, mes,

confttetudo, and raiu, facin,Jingo, defcribo. Quintilian, lib. ix.

cap. 2. calls this figure imitatio morum alienorum ; and

in Greek, pipwifj imitation. In Englifh <ve denominate it a

pidurc or character.

Such is that beautiful paffage in Salhift, in his " Bellum

Catilinarium," wherein he gives us a picture of Cataline :

" He had an uncommon flrength both of body and mind,

but an ill-turned and wicked difpofition. When very

young, his great pleafure was in inteftine broils, rapine,

flaughter, and civil difcord. His body was formed to un-

dergo falling, cold, and watching, beyond all belief. His
mind was daring, deceitful, and various, and could imitate

or accommodate itfelf to every body ; he was extremely co-

vetous of other people's goods, and piofufe of his own.
His lulls and defires were very high ; his ftock of elo-

quence confiderable, but he had little or no difcretion."

The ethopoeia is divided into profopographia and ethopcei. y
properly fo called ; the former of which is a picture of the

bodv, countenance, make, drefs, gait, &c. and the latter

of the mind.

ETHULIA, in Botany, a name concerning whofe ori-

gin or meaning we have met with no conjecture. Lin-
liKiis its author rarely explained names of his own contriv-

ance, nor is any thing upon this occiion mentioned in his

Ion's Decas Prima Plantarum, where Eihulia firft appeared.

Could he pofCbly allude to the remote country whence it

came, as e, extra, (beyond) Thule, fuppofed by the ancients

the uttermoll part of the earth ? If the plant had been of"

American origin, fuch an appellation would, not inelegant-

ly, have alluded to the famous prophecy in Seneca's Medea,
fo expreflive of the difcovery of the weltern world, and

ending

• " nee fit terris

Ultima Thule."-

It was however fuppofed to come from Ceylon, and is

actually a native of the banks of the Nile. If the above

conjecture be inadmiflible, the name muft depend on its har-

mony for protection. Linnaeus might well be glad to get
rid of the harfh Sparg.mophorus of Vaillant, to which he
would object, as compofed of Sparganium, a generic name
already eftablifhed. But it is probable he did not at firft

obferve that Vaillant's genus was his Ethulia, though he
foon recognized it. Linn. Gen. 413. Schreb. 545. Willd.

Sp. PI. v. 3. 1740. Mart. Mill. Diet. v. 2. Ait. Hort. Kew.
v. 3. J58. JufT. 184. Gajrtn. t. 164, (Sparganophorus ;

Vaill. Act. Paris. Ann. 17 19. Gasrtn. t. 165.) Clafs and
order, Syngemjia Polygamia-itqualis. Nat. Ord. Compofitec

difcoideee, Linn. Corymbiferee, Jufl.

Gen. Ch. Common Calyx rounded, fimple, ofmany linear,

equal, fpreading-pointed fcales.. Cor. compound, difcoid.

Florets all fertile, numerous, uniform, tubular, funnel-fhaped,

with fome fpace between them ; their limbs five-cleft, erect.

Stam. Filaments five, very fhort, capillary ; anthers united

into a cylindrical tube. Pifl. Germen angular ; flyle thread-

fhaped, the length of the ftamens ; fligmas two, recurved.

Peric. none, except the permanent calyx. Seeds folitary,.

truncated, top-fliaped, five-fided, five-furrowed ; crown
none, except a prominent margin. Reccpt. naked, convex,

dotted with minute excavations.

EfT. Ch. Receptacle naked. Seed-down none.. Florets

tubular, five-cleft, numerous. Scales of the calyx pointed.

This is but a vague and confuted genus, depending pro-

perly on the three following fpeeies only.

I. E. conyzoidei. Linn. Sp. PI. 1171. L. fil. Dec. PI.

Rar. 1. t. 1. " Flowers paniclcd."—Seeds of this wcra
fait
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fent by Profeffor David Van Roycn to Linnxus, who raifid

them in his ftove at Upfal, and the plant proving new, was
defcribed and figured by his fin, in a work of which <:' ly

two fafciculi ever appeared. Linnxus fuppofed it a native

of Ceylon, which maypofJSbly he correct. No new inform-

ation appeared concerning it, till it was mentioned in the

Hortus Kewenfis as lent by Thouin, and ,foon afterwards

Vahl discovered it t*> be the Kahiria of Forfl<ali, fo that

we hence 1< an: it to be certainly a native of the muddy banks
of the Nile, where it flowers early in November. The root

is annual, fibrous. Stem foui*feet high, alternately branched,

hollow, downy, leafy. Leaves alternate, on fliort ftalks,

lanceolate, pointed, equally ferrat d, fragrant, downy
beneath, three inches long ; without ftipulas. Flowers pale

blue, in compound corymbofe panicles about the tops of the

branches, remarkable tor the (lender and diflant tubes of

their florets. The feeds form an almoft globofe head

;

each of them is crowned with a pale undivided angular

border.

2. E. Spargahophora. Linn. Sp. PI. 1171. (Sparga-

nophorus Vaillantii ; Gserrn. v. 2. 395. t. 165.) " Flowers

in feffile axillary chillers. Calyx-fcales recurved." —This
we know ordy from the work of Vaillant, (from whom
Linnaeus adopted it,) and that of Gxrtncr ; nor is its na-

tive country afcertained. The leaves are faid to be like thole

of Golden Rod. oV<y/.t exactly like thelaft mi general llrtic-

Vure, nor does there fecm any doibt of their belonging to

one and the fame genus.

3. E. Struchium. Swartz. Prod. III. (Struchium
;

Browne Jam. 312. t. 34. f. 2.) Flowers axillary, feffile,

mofliy folitary. Calyx with ftraight fpinous points.— Ga-
thered by Browne in Jamaica. Stem herbaceous, two or

three feet high, leafy, fmoothilh. Leaves elliptic-lanceo-

late, four or five inches long, pointed, ftrongly ferrated,

thin, very flightly pubefeent, on ftalks an inch in length.

Flowers (mall, axillary, feffile, either folitary or in pairs, or

if more together, they have fmaller leaves between them.

We prefume the ftraight fpinous points of the calyx-fcales

will afford a certain fpecific difference between this and the

laft, whether their foliage be different or not.

In his firil Mantiffa, p. 1 10, Linnaeus added three fpecies

to his genus Ethul'ia. Of thefe E. tomentofa mult be entire-

ly ftruck out of the fyftem, being no other than his own
Artem'tfia chinenfis, and not having either the habit or cha-

racters of an Ethul'ia. The fecond is E . divaricata, Burin,

lnd. 176. t. $S. f. 1. (Chryfanthemum bengalenfe angufti-

folium pufillum, fummo caule ramofum ; Pluk. Phyt. t. 21.

f. 4.) Leaves linear, toothed, decurrent. Flowers foli-

tary, ftalked, terminal. Stem divaricated.—Native of rice-

fields in Malabar. Koenig. Root annual. Stem three or

four inches high, erect, much branched in a corymbofe

manner ; branches leafy, quadrangular, winged, fomewhat
cottony. Leaves alternate, linear-lanceolate, toothed, run-

ning down into the wings of the branches. Flowers on
fhort, fimple, folitary, terminal ftalks ; Calyx of numerous,

imbricated, fharp and fomewhat fpinous, fpreading, pur-

plifh fcales. Seeds without any crown.—We have, as

Willder.ow has already done, prefumed to correct the de-

fcription of Linnxus, and his quotation of Burmann. Lin-

nxus moreover quotes his own Artemijia minima, Sp. PI.

ed. I. n. 19, with the original fpecimen before him, for this

Ethulia, but very erroneoufly, and his citation of Burmann
is fo p'aced as to imply that he had committed the fame
fault, which is not true We cannot but obferve here that

Burmann in his Flora Indica has copied E. conyzoides and

E. Sparganophora from Linnaeus, without any real know-
ledge of them, fo that his authority is of no avail refpecting
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thofc fpecies. Gxrtner, v. 2. 389. t. 164, retain ti, E
varicata as the only 'la, adding a good fyno
from Plukenet (wh • urcs the plant twice), Chryfanl
mum p trvum ramol n . -., membranaceo cau'.e maderafpd-
tenfc : . f. 5. Gx-tner therefore prel

the nan t and gi rm, which lie

contei Is is a tery diftinct genus from tins plant. In the

hill
]

irt lar be appear. above t!

fpec; : 1; iqu '! - .My conOi ute . 1

.

t by
Ethu 1 tbey only :. iiis generic defcription,

in'' ! divarleata ought perhaps to be referred, not -

witl ling its want of a feed-crown, to the Grangea of
• 1 a 1 .luff, u, as the latter fufpects, or rather to

make a genus by itfelf. (See Gkangka.) Juffi ,

'

1

preferves Browne's Struchium as a genui, but, as we pre-

funie, improperly.

O.ie more fuppofed Ethulia remains to be noticed, named
bidentis, Mant. no, from its relemblance to B'ulens tripar-

tita. This has nothing to do with the genus under con-

federation, being the very identical V-7,;;v; iacapilata of Juflieu,

of which we (hall lpeak under that name hereafter. It is a

native of Chili.

With the Eihulia uniflord of Walter and Willdenow we
are not at all acquainted. S.

ETIENNE, in Bhgrcphj, the name of a family who
have been celebrated as learned printers, and are 11

commonly known by the epithet of Stephanus, or in Engiilh

by that of the learned Stephens. The founder of the

familv was Henry, a printer at Paris. He is ci,ic:ly dif-

tiuguifhed as the editor of a Pfalter, in which the composi-

tions were divided into verfes, and diftingtrimed by figures,

being the firft book of Scripture in which this practice

was obferved. He died at Lyons, leaving behind him three

fons, all eminent printers, oi whom the fecond wa ,

Etifvke, Robert. This young man worked at firft

under Simon de Colines, who had married his mother, and
then fet up in bufinefs for himfelf at Paris. He had re-

ceived a very liberal education, and was well acquainted

with the ancient languages, and was deeply {killed in

principles of found criticifm. He carried the art of typo-

graphy to a very high pitch of excellence, as a number of

his books well known at prefenl will teftify. His office is

faid to have refembled a learned feminary, in which the Latin

language was the only one allowed to be fpoken by all the

perfons employed by him. He eltablifhed an early reputa-

tion by the editions of the bible in different languages. He
was the firft perfon who introduced the divifion of the whole
into verfes; of which, we are informed, he made the neccf-

fary preparations, as he was on a journey on horfeback

from Paris to Lyons. Thefe divifions have been ufeful as

marks for reference, but in other relpects they have b:en
injurious to the work, on account of the faultinefs of the

divifions which not unfrcquently give a wrong fenfe to im-

portant paffages of the facred writings. In the year 1532 he

publilhed his excellent " Thefaurus Linguae Latinx" in two
volumes folio. This work obtained a very high reputation,

and has paffed through many editions : the bed are faid to be
that printed in London in 1 734, and the one printed at Bafil

in 1740. Both editions confift of four volumes folio. In
the year 1539 the reputation of Robert attracted the atten-

tion of Francis I. who reimburfed him fome of his exper.ces

in procuring manufenpts and founding new types, and gave

him the honour of king's printer for Greek and Latin

books. At the reformation this worthy printer, in common
with many biblical critics, tell under the fufpicion of heiefy,

and endured a long perfecution excited by the doctors of

the Sorbonne, who, in the year 1548 unaniruoufly decreed

that
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that his bible with a verfion by Leo Judas, and notes, ought from thence lie paflcd through the Low Countries in his

to be fuppreffed, and placed in the lilt of prohibited way to Paris, whither he returned at the. moment hie father

books. By many liberal and refpe&able perfons Etienne was driven from that city. Hereh united pro-
was fupp ifl the fanaticifm of bigots and priefts, feffious of printer and editor. In 1554 he publiihed the

but, at leng h, he thou • it advifeable to withdraw to Odes of Anacreon from the MSS. which he found in Italy.

Geneva, where lie more openly avow rd himfelf a friend to He accompanied his edition with fragments of Sappho and
ligion. Hefelthimf f called on to vindicate other lyric poets, and with an elegant metrical verfion.

t, and publiihed an apology, in which he retaliated To him the learned are likewife indebted for various other
upon his perfecu'tors, i nd the church, by whom he had been Greek authors, publiihed from MSS. which he had collected

en inlo a kind of exile. At Geneva he continued to in his travels, all of which he corrected and enriched with
i illow his profeffion, and publiihed many books in favour valuable annotations. In 1572 he publiihed his " Thefau-
ofthe Proteltant caufe. He was elected burgher of Geneva, rus Lingua: Gnecx," in four volumes folio, a capital com-
aud lived in habits of friendship with Be/.a and Calvin, panion to the Latin Thefaurus by his father. Scaoula
He died in the year 1559, at the age of fifty-fix. He has made an abridgement of this vafl work, which greatly bin-
been, fince his death, to the prefent day, the theme of dered the fale of the original, and thus defrauded the learned
admiration with the learned, and by the illuftrioua De Thau author of the recompenee to which he had the moft folid

be was confidered as better entitled to the gratitude of his claim. This valuable man was protected by Henry IV. of
country, by the perfection which he gave to the art of France, who was fo far attached to him, that he employed
printing, than thofe warriors who had extended the him in a work entitled ' Sur la prectlience de la Lano-ue
boundaries of the French empire. Moreri. Francoife." He was, however, too deeply imbued with

Etienne, Charles, a phylician of the faculty of the liberal principles which real literature almolt always in-
Paris, who is confidered by his biographers as an honour fiifes in the minds of her votaries, to efcape the malice of
to the age in which he lived, in coufequence of the ex- the monks. They brought a profecution a^ainft him for
tent and variety of his attainments. He was born about

the year 1503. His father, Henry Etienne, and his bro-

thers, Francis and Robert, were all celebrated for the in-

genuity with which they cultivated the art of printing.

But this family was not lefs unfortunate than ingenious
;

for, being attached to the caufe of the Proteftaiit reforma

his " Preparation a l'Apologie pour Herodote " Apprifed
of his great danger, and well knowing the rancour of his
enemies, he fled from the city and took refuge in the moun-
tains of Auvergne. Scarcely had he left the citv, when
finding that he had efcaped their cruel fangs, they burnt the
excellent man in effigy, regretting, no doubt, that they had

tion, fome of them were banifhed from France, and others not his perfon on which to wreak their vengeance. After
died in prifon. Charles, however, during thefe troubles, this Etienne refided chiefly at Geneva, though he made oc-
lived and flourilhed at Paris, where he had for many years cafional vilits to his literary friends in Germany and France,
pradtifed his profeffion, when his brother Robert became He was fubjeci to many difficulties, and doomed to other
the object of perfecution, and fled to Geneva. He immedi- and levere perfecutions, which at length fo far broke his
ately undertook the fuperintendence of his printing-office, fpiritsas to caufe derangement, and in this Hate, as well as in
which he continued to manage for feveral years, in the poverty, he died at an alms-houfe at Lyons in 1598. Be-
hope of effecting the reftoration of his brother, practifing fides editing the Poetse Grxci Principes; Maximus Tyrius;
medicine at the fame time with his former diftinftion and Diodorus Siculus ; Medics artis Principes poft Hippoc.
fuccefs. Robert died at Geneva, however, in 1559; and and Galen ; and the Nov. Teft. Grace, to which he prefixed
Charles terminated his life unfortunately, a few years after- an admirable preface ; he was author of fome excellent
wards, having died in a dungeon in 1564, at the age of pieces, befides what have been already mentioned ; -viz.

about fixty. Dialogues " De bene inftituendis linguae Graecae ftudiis;"
Dr. Etienne, the fubjeft of this article, made feveral dif- " De criticis veteribus Graecis et Latinis," and other pieces

coveries of minor importance in anatomy, which had efcaped in the French language, as well in verfe as in profe. He
his predeceffors, efpecially Galen, of whom he was a great was a man of many fingularities, but truly refpeftable, and
admirer; he publiihed fome anatomical figures, the execution highly refpe&ed. He left feveral children, of whom his
ofwhich, however, was claimed by a furgeon of the name of Ion Paul fucceedej him in his Genevan printing-office, and
Riviere, and generally allowed to be his ; but the explana- inherited a (hare of his reputation. Moreri.
tions were admitted to be Etienne's. He publiihed a Etienne, Saint, in Latin Fanum SanSi Stepbani, or Fu*
great number of works, fome of which have no connection rania, in Geography, a confutable town of France, in the
with his profeffion, efpecially the hiftories of Lorraine, of department of the Loire, chief place of a dillric/t of the
Flanders, and of the dukes of Milan. The works relative fame name, with a population of 16,259 individuals. It is

to medicine, befides the anatomical book juft mentioned, fituated on the river Furan, 36 miles S.W. of Lyons, and
were principally on botanical fubje&s. He alfo wrote a 348 miles S. by E. of Paris. N. lat. 45 ' 22'. The town
volume, confilting of three books, " De Nutriment is," Paris, is divided into two cantons, Eaft and Weft, the former with
1550. Eloy.

Etienne, II r nrv, the fon of Robert, was born at Pa-

ris in 1528, and became diilinguifhed as one of the moll

learned men of his time. His
1

father fpared neither pains

nor expence in his education, and the youth had a great fa-

three communes and 12,73c inhabitants, the latter with
ies and 14,669 inhabitants ; the whole canton

I irial extent of 92^ kiliometres. There are at
Saint Etienne and in the n ighbourhood feveral manufac-
tures oi [words and fire arms, cutlery, and hardware of all

cility in acquiring the Greek language. At the age of fori
| , filks, and good bleaching grounds. The

eighteen he afiifted bis father in coil; tii < the MSS. of Di- diflrict abounds with coal mines, and the proximity of two
onyfius Halicarncnfio. After he had performed this bufi- large rivers, the Rh id J ,oire, affords great facility for
nefs he fet out on his travels; Maid fome time in Italy, the tranfporl of the pr< il the m lufa&uree.

• he became well acquainted with the learned men of hid place ol a dinned, Saint Etienne has a fub pre-
that country, and obtained much valuable information from Fed, two courts of

j
.

, r office. The dif.

the Italian libraries. From Italy he came to England, and tridt contains 9 cantons, 76 commune.;, and 99,^61 inhabit.

ants,
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aits, on a territorial extent of U42A kiliometres.—Alfo,

a fatal] town of France, in the department of the Maritiine

Alps, chief place of a canton in the diftricl of Puget-The-
nii re, with a population of 1689 individuals ; its canton has

a territorial extent of 2 1 2 5 kiliometres, and three communes,
with 3089 inhabitants.

Etienne de Baigorry, Saint, a town of France, in the

department of the Lower Pyrenees, chief place of a can-

ton in the diftricT of Maulcon, with a population of 6187
individuals. The cantor, contains 10 communes and 10,939
inhabitants, on a territorial extent of 210 kiliometres.

Etienne de Cutties, Saint, a fmall town of France, in the

department of Montblanc, chief place of a canton in the dif-

tricl of St. Jean de Maurienne, with a population of 830 in-

dividuals. The canton has a territorial extent of 1 17A ki-

liometres and 6 communes, with 6496 inhabitants.

Etienne de Luge/ares, Saint, a fmall town of France, in

the department of the Ardeche, chief place of a canton in

the diftriCt of l'Argentiere, with a population of 1509
individuals. The canton has feven communes and 3439
inhabitants, on a territorial extent of 185 kiliometres.

Etienne de Montluc, Saint, a town of France, in the

department of the Lower Loire, chief place of a canton in

the diftritt of Savenay, with a population of 41 18 individuals.

The number of the inhabitants of the canton amounts to

1 2,4 i

;3 ; they are difperfed in five communes, on a territorial

extent of 272A kiliometres.

Etienne de Saint Geoire, Saint, a fmall town of France,

in the department of the Here, chief place of a canton in

the diftricr. 6f St. Marcellin. It has 1546 inhabitants, and

its canton comprifes, on a territorial extent of 162? kiliome-

tres, 13 communes, with a population of 9381 individuals.

Etienne en Devoluy, Saint, a lmail town of France, in

the department of the Upper Alps, chief place of a canton

in the diftricl of Cap, with only 766 inhabitants : but the

canton- has four communes, and a population of a 184 indi-

viduals, on a territorial extent of 262^ kiliometres.

Etienne les Orgites, Saint, a fmall town of France, in the

department of the Lower Alps, chief place of a canton in

the diftricl of Forcalquier, with, a population of 9S.1 indivi-

duals. The canton has a territorial extent of 2725 kilio-

metres, 12 communes, and 4260 inhabitants.

ETIOLATION of Plants, in Gardening, the rendering

them white, crifp, and tender, by excluding the action of

light from them See Blanching.
ETIQUETTE, a French term, primarily denoting a

ticket or title affixed to a bag or bundle of papers, expreff-

ing its contents. It is alfo ufed when applied to the Spaniih

and i'ome other courts, to fignify a particular account of

what is to be done daily in the king's houfhold, and in the

chief ceremonies relating to it. It likewiie denotes thofe

forms that regulate the decorum of conduct towards per-

fons of various ranks and llations.

ETIVAZ in Geography, a fmall town of Switzerland,

in that part of the canton of Berne which is called the Ober
Land, or Upper Country, being at the foot of the higheft

Alps, and extending to the glaciers, or ice mountains. It is

fituated in the diftricl of Geffenay, and is remarkable for its

mineral fprings, the water of which has a fulphuieous tafte.

ETLINGEN, or Ettljngen, a fmall town of Ger-

many, in the grand duchy of Baden, fituated on the river

Alb, between Pfortzheim and Raftadt, at the diftance of

1 2 mile", from each. N. lat. 48 5;'.

ETMARSHAUSEN, or Etmfrshausen, a fmall

town of Germany, in the duchy of Saxe Coburg, in the

diftrict of Saltzungen, remarkable only for the following in-

fcription, which is engraved on an old garden gate of (tone,

E T O
in Latin characters : " wer weifz obs wahr ift," (who knowa
whether it be true.) It is become a proverbial faying in

that part of Saxony, and frequently ufed as a polite infinua-

tion that a perfon is fufpefted of having rather deviated from
or embellihVd the truth; people then obferve that what ha»
been related is engraven at the garden gate at Etmarlhaufen.
The origin, occafion, or motive of the infeription itfclf, has
never yet been explained, and has puzzled feveral antiquaries

of the neighbourhood.

ETMASER, a town of Arabia, in the province of
Yemen

;
36" miles N. of Chamir.

ETMULLFR, Michael, in Biography, an eminent
phyiician, was born at Leipfic on the 26th of Mav, 1644.
Poffeffing a tafte for the faiences which his native city

afforded him the moft ample means of cultivating, he dili-

gently ftudied under the celebrated profeffors of that pei! ) \.

He afterwards fpent a cwfiderahle time in travelling through
France, England, Holland, Italy, and Germany, with a view

to the farther acquilition of knowledge ; and on his return

took the degree of doctor of medicine at Leipiic in Auguil
1668. In the year 1676, he was appointed profellor of
botany in that univerfity, and extraordinary profeffor of
furgery and anatomy. He fulfilled thofe offices with great

applaufe ; and his death, which happened on the 9th of
March, 1683, when he was but 39 years of age, was gene-

rally regretted by the faculty of Leipiic. The diforder,

which occafioned it, was contracted while he was employed
in fome chemical experiments. He was a very voluminous
writer, and his works were deemed fufficiently interelling

at the time of their publication to be tranfiated into moil

of the European languages. His me,dicnl practice and
opinions were built upon the theory of Sylvius de la Boe,
and the chemical fecL

Etmuller, Michael Ernest, fon of the preceding,

was born at Leipfic on the 26th of Auguil, 1673 > an^»

after having ftudied at Zittau, Altemberg, and other fchools

of Germany, he took the degree of doclor of medicine at

his native place, in 1697. He afterwards travelled to the

moft eminent univerfitics of Europe, and became fucceffively

profeffor of anatomy, of philofophy, and of pathology at

Leipfic. He had likewife been two years director of the

Academia Nature Curioforum, when his death occurred,

on the 25th of September, 1732. He has left fome differ-

tations of his own, but is chiefly known as the editor of the

works of his father.

ETNA. See^ETNA.
ETOBESA, or Etobema, in Ancient Geography, a

town of Spain, in Edetania, mentioned by Livy under the

name of Etovifla, and fituated at fome dillance W. of Va-
lencia.

ETOCETUM, a place in the ifle of Albion, according

to the Itinerary of Antonine, which Gale fixes at Wall, near

Litchfield.

ETOILE, in Geography, a town of France, in the dc-

parment of Drome, and diftriCt of Valence; 3 leagues N.W.
of Creft.

ETOLIA. See ^Itolia.
ETON, in Geography, a large village in the hundred of

Stoke, and county of Buckingham, England, is noted for its

great public feminary, or college, in which many eminent

ftatefmen, authors, military heroes, &c. have received their

fcholaftic education. This college was originally founded

by king Henry the Sixth, in the year 1440, for a provoft,

ten priefts, four clerks, fix chorifters, twenty-five poor

grammar-fchclars, and twenty-five poor men. The firll

provoft was Henry Sever, who was iucceeded by \^ illiam

Waynfleet, founder of Magdalen college, Oxford. This
foundatioa
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foundation was particularly excepted in the acT for the

diffolution of colleges; t, in the time of Edward
VI. J -3 ellablifhment, however, has been in fome degree

altered, and now confifts of a provoft, feven fellow , two

fchoolmafters, two conduds, feven clerks, feveaty fcholars,

a'.d ten chorifters, befidea inferior officers and fervants.

offcholars tu King's college,Cambridge,
founded alio by Henry VI. takes place about the end of

July, or tl of Augtfft, whrrf twelve of the fenior

boj a are put on the roll to fucceed in this college as vacan-

occur. Tin: av rage number of vacancies are about

nine in two ;.
- ars : at nip i en y ars of age the fcholars are

rannuatcd. Eton college alfo fends two fcholars to

Morton college, Oxford, where they are denominated poft-

mailers. It has a few exhibitions, of twenty-one guineas

each, for its fuperannuated fcholars, towards whofe aflillanc^

Mr. ( queathed an eftate of

iol.per annum, after the death of hi; widow. The fcholars

elected to King's coll 'ge fucceed to fellowfhips at three

years' (landing. The independent fcholars at Eton, com-
monly called Oppidans, are very numerous; the average

number having L en for feveral years paft from 300 to 35-0 :

when Dr. Bernard was rnafter, under whom the fchool par-

ticularly flourifhed, the number at ohe time exceeded - z .

An,./ d perfons who received their

education here we find the 1 I bifhop Fleetwood,

bifhop Pearfon, John Kales, Dr. Stanbop?, fir Robert Wal-
pole, Horace Walpole, Oughtred the mathematician, Boyie

the pbilofopher, Waller, Gray, Wtft, the late earls Cam-
den and Chatham, and the late learned Jacob Bryant ; with

many other eminent literary and public characters of the

pre lent day

An ancient cuftom, appertaining to this college, called

the " Montem," or " Ad montem," muic not be paffed un-

r.oticed. Thi.is a proceffion of all the fcholars, &c, made
evi ry third year on Whit-Tuefday, to a tumulus, which has

acquired the name of Salt-hill, by winch, aifo the neigh-

bouring inns have been long known. The chief object of

this ceremony is to colled money for fait, as the phrafe is,

from all perfons prefent, evea from pafiengers travelling the

road. The collecting fcholars are called falt-bearers, and
are dreffed in rich filk habits. This ceremony has bce.i

frequently honoured with the prefence of the king and royal

family, whofe liberal contributions, added to thofe of the

nobility and gentry educated at Eton, who purpofely attend

this meeting, have fo far augmented the collection, that it

has been known to exceed Sco/. The fum fo collected is

given to the fenior fcholar who is going to Cambridge for

•;pport at the univerfity. It would perhaps be a vain

endeavour to trace the origin of all the circumftanccs of

this lingular cuftom, particularly that of collecting money
forfait, which has been in ufe for time immemorial. The
proceffion itfi If iesms to have been coeval with the found-

ation of the college, and it has been conjectured, with

much probability, that it was that of the bairn or boy
bifhop. It is fo affertcd in a note among the MS. col-

lections bequeathed to the Britifh Mufeum by Mr. Cole,

who was of Eton and King's college : but whence he pro-

cured this information, winch, if corred, might be de<

it appear. The cuftom of hunting a ram by the

on Saturday in the elei week, fupj

to have been an ancient tenure, was abolished by the late

I i )r. Cooke.
of two quadrangles : in the firft are

1. the chapel, and iod:
:

<. mallei and
her is occupied by the library, the pro.

. lodgings, and the apartments of the fellows. The
Vol. ;.

chapel, as far as relates to its external appearance, i-: a very
handfomc ftrufcture ; the iuiicie has none of that ornamental
architecture fo much admired in King's college chapel at

Cambridge; to winch this has foi en compared,
hut is quite plain, and hai been •

. di ed 1

injudicious alterations, made in the beginning of the lad
century, when feveral of the monui : removed, and
others concealed behind the wainfcot then placed at tl.- call

end. The who! length ofthe chapel is 1 75 feet, including
the ante-chapel, which is 62 feet long. Among the
perfons who are buried in tills chapel, are Richard, lord Gey
of Wilton, henchman to king Henry VIII.; John I,.

land, bifhop of Lincoln, confeffor to that monarch ; fir He 1

•-

Saville, the learned warden of Merton, and proved: of tl is

ge, who founded the Savilian pro of aftro-

1 on 5 and geometry at Oxford ; Gr Henry Wotton, an emi-
nent ambaffador and ftatefman, who was alfo provoft of

: ; .Francis Rnwfe, a diftinguifhed writer among the
puritans, and one of the lords of Cromwell's upper-houfe,
who died while provoft of Eton in 1658 ; Dr. AUeftree,
alfo provoft, an eminent royalift, who built the new or up-
per ichool, with the cloifters beneath, at the expence of

1500/., and died in 1680; and Nathaniel Ingelo, who died
in 1603. The monuments of fome of the above-mentioned
perfons aie not now to feen. Sir Henry Wotton's tomb
has the following lingular infeription :

'' Hie jacet hujus fententise primus audor

—

Difputandi pruritus fit ecclefiarum fcabies"
" Nomen alias qusere."

In the ante-chapel is a ftatue of the founder, by Bacon,
ereded in i;86; the fum of 6co .'. havingbeen bequeathed
for that purpofe by the Rev. Edward Betham, fellow of
thecolhge, who died in 1783 : and a monument of the
young earl of Waldegrave, who was drowned when'at Eton
fchool, in 1794.
The college library contains a very large and valuable

colledion of books, baring been from time to time enriched
by munificent bequefts.

In 1452 the college had a charter for a market on Wed-
nefdays, with confiderable privileges ; but it has been long-

difufed. Two fairs were granted by the charter of 1444 :

one for the three days following Afh Wednefday, the other
for fix days next after the 13th of Auguft. There is now
only one fair, held on Aftl-Wednefday. The parifh church
of Eton, called in ancient records Eton-Gildables, having-
been fuffered to fall to decay, the inhabitants are permitted
to attend divine fervii in the college chapel. The provoft
is always rector, and has archideaconal jurifdidion within the
par h. There is a chapel of eafe in the village ferved by
one of the conduds of the college ; it was built for the ufe
etf the inhabitants by William Heth . who ha J been
one of the mid was a very libera! b( nefaftor to the
blind and to the poor of other ns.

is frtnated on the northern banks of the Th
oppofiteto Windfor, v h which it is conneded be a brid
It u iz miles dift m London; ci lyofone

mts. Lv-
'• gna Britannia, vol. i. Beauties of England and

Wales, vol. i.

i-' 1
>~

; R.P1 r, one < . tl koy or Kuril ;, lying
3° vi Urup ; and about 300 verfts in exl

whole iiland is tow:.,! with lofty mountains; one of
which, at the nortl srn 1 mity, emii oke,
and occafionally flames. The fummits ol

bald, with lifts and heaj ol rubbifti. Here are
fort-Its, confining of the fame trees with thole oi the ifj

4 B Dnip.
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Urup. In the fouthcrn half, nc3r about the centre of the

ifland, grew larch-trees, in the proximity of the fea, but

fiender, though further inland, in the plains of the val-

lii I, good timber trees, lit for the purpofes of building.

Here are likewife black bears, and in the forells fables and

foxes are met with. Of rats there is no fcareity ; fifb- liters

haunt the ftreams ; and the brooks abound in iifli. During

the llorms that happen hcrt>, whales and large dolphins are

thrown afhore by the fea. The fea-Otter is not fecn here,

hut lea-lions, though not of any great dimcnlions. The in-

habitants are hairy Kurils, who dwell together in villages.

Thev arc numbered in the capitation-tax at 92 perfons.

ETRE'PAGNY, or Estrkpacni, a fmall town of

Trance, in the department of the Eure, chief place of a

eanton in the diilrict of Les Andelys, with a population of

1201 individuals. It is fituated 9 miles from les Andelys,

and 9 miles Wi of Gifors ; its canton contains 10,4.1.2 in-

habitant;;, difperfed in 26 communes, on a territorial extent

of 140 kiliometres,

ETRIGNY, a town of Fiance, in the department of the

Saone and Loire, and diftrift of Chalonsfur-Saone ; 3,^

leaTucs S. of Chalons.

ETRIS, a town of Egypt ; 18 miles N.W. of Cairo.

ETROEUNG, a town of Fiance, in the department of

the North, and diftric\ of Avefues ; i£ league S. of

Avefnes.

ETRURIA, in Ancient Geography, a country of Italy,

feparated on the weft from Liguna by the river Macra ;

from Latium and fimbria on the eaft, by the Tiber ; on

the noitheaft by a part of the Apennines from the country

of the people called Boii and Senones ; and on the fouth-

vett warned by a portion of the Mediterranean fea, called

Mare Tufcum, or Tyrrhenum, the Tyrrhenian fea. This

country was once more extenfive than the prefent Tufcauy,

as it reached as far as the Tiber. The inhabitants of Etru-

ria, who for a long time poflefled a great part of Italy, were

denominated Tufci or Etrufci. (See Etrusci) The prin-

cipal rivers of this country were the Arnus, the Umbro, the

Clanis, and the Tiber. The chief lakes were the Lacus Tra-

fimanus, and Vulfinienfis. Among the mod considerable cities

we may reckon Luna, Pifrc, Luca, Pittoria, Florentia, Fefu-

lze, Portus Herculis, Labronis, Voluterne, Sena Julia, Arre-

tium, Cortona, Perulia, Clulium, Vetularii, &c. &c.

Etruria, in Geography, a country fituated between the

Mediterranean, the Tiber, and the Apennines ; bounded

on the eaft by the dominions of the pope, on the north and

north-ea!l by the kingdom of Italy, on the weft by the re-

public of Lucca, and on the fotith-weft by the Mediterra-

nean ; about 115 miles in length, and 80 in breadth. The
face of this sountry is beautifully varied with hills and val-

lies, and the foil which is rich and fertile produces abund-

ance of corn, and excellent fruit, oranges, lemons, olives

and grapes. The air is in feveral parts rendered ir.falu-

brious by fens and moraiTes ; the falt-piu are rich. Manna
is gathered in the marfti-lands near the fea ; and the moun-

tainous parts are rich in mines and minerals. Several me-

dicinal fprings have been difcovered belides thofe of Pifa.

Arno is the principal river ; and Florence is the capital.

After feveral revolutions, Etruria became a republic, and

deriving its name from its caphal, was called iiorence.

And in this republic the Medici family obtained by com-

merce the wealth and rank of princes. It was alio deno-

minated Tufcany, which fee ; and in 1569, Cofmo I. was

declared duke of Tufcany by pope Pius V., which title

was ratified by the emperor Maximilian II. in the year

j c jc, oa condition of his enjoying and holding it as a fief

of the empire. By the fifth article of the quadruple alli-

ance, made in 1718, it was llipulatcd that, with the con-

fent of the Germanic body, the emperor ihould confer it as a
fief on the king of Spain's eldeft fon by the fecond marriage,
and that it (lvould devolve to his male defcendants, and on
their failure to the younger brother and his heirs. In 1737
the duchy ot Tufcany beqpme annexed to the houfe of
Aultria. By the fifth article of the treaty of Luneville in

1801, the duchy of Tufcany was ceded to the duke of
Parma, and crefled into a kingdom, under the name of
Etruria. It has iiuce been annexed to the kingdom of
Italy.

ETRUSCA Terra, in the Materia Medica, a kind
of bole of which there are two fpecies, the white and the
red ; thefe are called by many authors the terrajigillata al-

ia cj7" rubra magiti ducts, as they are brought to us fealed

with different imprefiions.

The white Tufcan earth is a denfeand compaft fubftance

of a dull deadifh white, which in drying acquires fomc de-

gree of ycllownefs ; it is of a frnooth furface, and does not

(lain the fingers in handling. It is not eaiily broken, and
but (lightly adheres to the tongue, and freely melts into a

fubftance like butter in the mouth. It makes a flight ef-

fervelcence with acid menltruums.

The red Tvfcan earth is a pure bole, very heavy, and of

a oompatt texture, and of a dull brownifti red colour. It

is naturally of a frnooth furface, breaks eafily between the

lingers, and does not (lain the hands ; it adheres flrongly to

the tongue, and melts freely in the mouth, and has a ftrong

aftringent tafte, and leaves no fandy harfhnefs between the

teeth. It makes an effervefcence with acid menftrua.

This is made up of fmall flat cakes, and imprefled with a

fliield bearing a ducal coronet, &c. Thefe arc the charac-

ters by which both thefe earths may be known from others

of the fame colour : they are bcth dug in feveral parts of
Italy, particularly in the neighbourhood of Florence : they

are kept in the (hops there, and prefcribed with fuccefs in

fevers of many kinds, and in diarrhecas, dyfenteries, and the

like cafes.

ETRUSCI, Etruscans, in jlncient Geography, a peo-

ple of Italy, who inhabited that part which is now called

Tufcany ; though it was formerly much more extenfive un-

der the name of Etruria. The Etrufcans, in very ancient

times, are fuppofed to have been mailers of almoft all Italy ;

fur the whole region called Italia by the Latins was deno-

minated by the more ancient Greeks Tyrrhenia, accord-

ing to Dionytius HalicarnafTeniis (Antiq. Rom. lib. i);
whence it is inferred, that it was formerly lubjeft to the

Tyrrhenians, or Etrufcans, and from them received that

denomination. Livy and Plutarch intimate, that the feas,

which partly furround Italy, viz. the Tyrrhenian, Ionian,

and Adriatic, were anciently denominated the Etiufcan fea;

and that the Etrufcans poffefTed the whole large traft ex-

tending from the Alps to the ftraits feparating Italy from

Sicily. They built twelve cities beyond the Tiber, which
were afterwards the boundary of Etruria Proper on one
fide ; and they were the founders of Nola and Capua, and

poflelfed twelve capital cities in the tract terminated by th

Po and the Alps. Virgil and Silius Italicus rank Casfena

and Mantua among the cities of Etiufcan extraction ; and

wc learn from Livy, that this ancient nation in very early

times occupied the' whole traft between the Alps and the

Apennines. According to Pliny, Bononia, or Bologne, was
anciently regarded as the principal city of Etruria ; and we
may obferve, that many Etiufcan relics and fragments of an-

tiquity have been dug up in various provinces of the king-

dom
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dom of Naples, Verona, Padua, Sec. as well as the duchy

©fTufcany, or the Proper Etruria. The kingdom of La-

tium was probably .1 1 olony of the Etrufcans ; and the II 1- ft

traces of the city of Rome may poflihly have been owing

to that nation. However, in procefs of time, the Gauls

made feveral irruptions into Etruria, and feized upon that

part of it which lay between the Alps and the Apennines.

The firft of thefe irruptions happened about 600 years B.C.

and the laft a little before the taking of Rome by Brennus,

Several colonics of Greeks made fettlements in the fuperior

part of Etruria ; and from them it was denominated Magna
Gratcia. Tlie Etrufcans were likewife dilpodeded of a large

extent of territory by the Samnitcs and Ligurians, long

before they fubmittcd to the Romans ; fo that at laft they

Found themfelves confined within the limits of Etruria Pro-

pria, where for feveral ages they made a very considerable

figure. Etruria was called by the molt ancient Greeks

Tyrfenia ; but Polybius, and thole who lived after him, de-

nominated this country Tyrrhenia. Tyrfenia is faid to be

the true name, as it correfponda with that of the Eydian

prince, Tyrfenus, under whofe conduct, according to He-
rodotus, the Tyrfeni, or Tyrrheni, firft made a lettlement

in Italy. Etruria was divided into twelve (tates ordynalties,

each of which had its peculiar city. Each ltate or tribe

was governed by its own prince, called in the Etrufcau

language " Lucumo," and received its denomination from

the capital city. See Etp^uria.

The Tyrfeni, or Etrufcans, were a branch of the Pelafgi,

that migrated into Europe, according to Dionyfius Hali-

carnaffenfis, not many ages after the difperfion. Thofe
who marched by land aa far as Eydia detached a colony

under the conduit of Tyrfenus to Italy. This colony

fcems to have been joined by a body of Pelafgi, previoufly

fettled in fome of the iflands of the Archipelago. Hence
fome have concluded that the Lydian Pelafgi, or Etrufcans,

conducted by Tyrfenus into Italy, and the firft Pelafgi

that inhabited Greece, were the fame peoole ; but Diony-
fius Halicarnaflenfia makes the Tyrfenians and Pelafgi two
different nations. The Etrufcans denominated themfelves

Rafeui, from their leader Rafan, or Rafen ; and Tyrlenus,

or Tyrfen, is faid to be only the name Refen, with the fcr-

vi!e letter Tfuperadded. This circumftancc fervesto evince,

not only that the Etrufcan name of the people under conli-

deratioii agreed with that of the Greeks, bat likewife that

thev were both of oriental extra&ion. See Pblasgi.
The Etrufcans feem to have derived their appellation from

Etruri, or Etuii, as they were anciently denominated ; and

that this appellation wa3 deduced from Athuria, or Aturis,

that of their parental country, may be proved from Dionyfius

Halicarnaffenlis, Strabo, and Dio. Moreover, Aturia and Af-
fyria differ merely in dialect ; the former boing equivalent to

the Chaldaean word Nmi"IN> and the latter to the He-
brew

"71JJ>{>{, as may be evinced from Bochart (Phaleg.

I. ii. c. 3.) and others. Since, therefore, nothing is more fre-

quent than the permutation of A and E in oriental words,

efpecially when written in Greek letters, Atura and Etura
muft be regarded as the fame word, and as the ancient

name of Etruria. More efpecially if we confider that Refen
was a city of Aturia or Affyria, whence, probably, the

leaders of the Etrurian or Etrufcan colony were denominated
Rafeni, or Refeni ; and that, from the facred hiftoriau, we
may conclude Afhur to have been the brother of End, or

great anceltor of the Lydians. The term Tufci, or Thufci,

is of a later date, and feems to have been given to the

Etrufcans by the Greeks. The facrifices, or ufc of frank-

incenfe, that prevailed among the Tulcans in after agl ,

jroLably fuggefted this appellation to that people-

As each of the twelve tribes, or cantoni, called in theTuf-
can language " Eucumonin," was governed by its own prince,

a king pi elided over the whole ; and whilft the lucumo afl'um-

ed the adminiftration of affairs in his own province, the king
was confulted on all extraordinary occalions, and convened

the general diet of the twelve nations on ail preffing emer-
gencies. This diet was Ii M at the temple of Voltumna,
which was a celebrated city of Etruria, feated on the fpot

which :\s occupied, according to Cluverius, by the prefent

city of Viterbo ; and in this temple njcafures were conceit-

ed for making war upon, or concluding peace with their

neighbours. Although the power of each lucumo was li-

mited, the Etrufcan kings feem to have been veiled with a
fort of abfolute authority, confonant to the firft oriental form
of government.

Some of the principal Tufcan laws were fuch as follow :

r. By the original conftitution of Etruria, no fingle ftate,

or lucumony, could enter upon a war, or conclude a peace,

with any neighbouring power, without the participation of

the whole Etrufcan body. 2. The Etrufcans, by a parti-

cular law ( Athen. Deipnof. 1. i. p. 23.) admitted their wo-
men to all nocturnal entertainments ; in which they were
afterwards followed by the Romans. 3. They obliged

themfelves to treat all foreigners with the utmoft humanity.

4. They gave all poflible encouragement, as it fhould feem,

by virtue of their conftitution. to all polite arts and artifi-

cers. 5. In order to deter people from contracting larger

debts than they were able to pay, the Tufcan toys, by
way of ridicule, followed all infolveut debtors with an empty
purfe. 6. They muft have had many good moral inltitutions,

fince from them the Romans received a fupplement to their

Twelve Tables. 7. The jura fecialia were firft obferveJ

by the Etrufcans. 8. The Etrufcan polity, in general,

feems to have been founded upon maxims of the molt con-

fummate wifdom, as may be collected from Ariftotle, and

Heraclides Ponticus in Athenaeus's Deipnos. ; to which the

curious reader may be referred for further information.

The religion of the Etrufcans was a grofs and multifa-

rious idolatry. In common with the ancient Greeks, and
Phoenicians, they worshipped the Cabiri, or Dii magni ma-
jorum gentium. They were alfo initiated in the Samothra-
cian or Cabirian myfteries.

Befides the Greek and Roman deities, they had feveral

peculiar to themleUes ; fome of which were confined to

particular towns or dutrifts. The divine fervice and facred

myfteries of the old Etrufcans agreed, in feveral points,

with thofe of the Greeks, but in others differed from them,
and thefe they communicated to the Romans long before

that nation had any intercourfe with the Greeks. The
feftivals, holy days, and dated times of public worfhip of
the Romans and Etrufcans, muft alfo have agreed in feve-

ral particulars, as the Romans, before they became acquaint-

ed with the Greeks, received every thing relating to reli-

gion, and even their calendar itfelf, from the Etrufcans.

The latter borrowed of the Egyptians, or rather the Pho;-
nician Iheplierds expelled Egypt, their public fupplications,

pomps, and folcmn proceflious, which occurred in fome of
their principal feftivals. The rites aiul ceremonies ufed by
the harufpices, augurs, an-d poutiliees at Rome, were de-

rived from the Etrufcaii6, who feem to have been the moll
celebrated nation in the Pagan world for fkill in augury, and
divination, as well as knowledge of the nature of lacrifices,

to which all rites and ceremonies oeceffarily relate. This,

however, was their character among the Romans, as Cicero
Bud Eivy have tell died. Hence this branch of fcience was

iticallj llyled at Rome " Ars Etrufca," and " Difci-

plina Etrufca;" Co that Etruria \. 1 mtisatcd by A.»

4 B 1 tioliiuc
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nohms the mother of fuperftition. Tt is obfcrvablo, that

neither the Etrufcans nor the Romans had any magnificent

temples in the earlier ages. The Etrufcans had fome pe-

culiarities in their religion-, which diftinguifhed it from that

of every other nation; but the ancient Egyptian and Phoe-
nician modes of worfhip were the fame with thofe, for many
of the earlieft ages, tiled in Etrnria ; nor can ;

d : rence be found between the oldeft oriental ami Etrufcan
divinities. With regard to the theological notions of the
Etrul v believed one fupreme Being, whom they

1 .lave, or Jove ; they considered him a^ the great go-
vernor el the univerfe, as the principle of life and motion.

They were firmly perfuadedof the immortality of

and therefore believed a future Slate of rewards and punish-

ments; though in later times they feem to have foil-.' I

the fyitem of Pythagoras, and confequently to have adopt-

ed the metempfychoGs of that philolopher. However, the

generality of the fufcans adhered to the Sabian ^perflation,

in common with moil of the inhabitants of the Eaft.

The Etrufcan language mult have been the fame, or

nearly fo, with the Hebrew and Phoenician. The firft

Pelafgic fettlements in Etruria could not have taken place

many centuries after the deluge, and very few after the dif-

perfion ; and at that time the languages, or rather dialefts

of the Egyptians, Affyrians, Babylonians, Celtes, Syrians,

and Arabs, muft have approached extremely near to the

Hebrew and Phoenicia*, which the learned allow to have

been almoft the fame. In fhort both facred and profane

hiftory concur in (hewing the Hebrew, Phoenician, and
Etrufcan tongues to have been, in the earlier ages, nearly

the fame. This alfo appears from the letters and manner of

writing anciently ufed in Etruria. The letters are almolt

the fame with thofe of the earlieft Greeks, brought by Cad-
mus out of Phoenicia. The manner of writing is purely

oriental, the letters being drawn from the right hand to the

left, agreeably to the practice of the eaftero nations. The
former point is rendered indifputable by the Eugubian tables,

HI conjunction with the Sigaean infeription ; and the latter

1 y merely perufing the Etrufcan inferiptions. The very

remote antiquity of the firft colonies that fettled in Etruria,

as well as of the Etrufcan language and alphabet, may be

eafily inferred from thefe inferiptions ; for as the Pelafgic

alphabet, that prevailed in Greece before the age of Deuca-
lion, confided of Sixteen letters, the Etrufcan or Pelafgic

alphabet, firft brought into Italy, compofed only of thir-

teen letters, muft have preceded the reign of that prince.

The "high, and indeed the almoft incredible antiquity of

the Etrufcan language and alphabet, has been clearly

evinced in two diffcrtations, printed at Oxford in the year

1746. For other particulars relating to this Subject, we
refer to Dempfter's " Etruria regalis," Gori in his " Mu-
feum Etrufcum," publifhed at Florence in 1737 ; M. Bour-

guet's Differtation publifhed in 1733, and Buonarota's of

Florence in 1726; and Sainton's Etrufcan alphabet, pub-

liihed at Oxford; and lor an abilradt,' Anc. Un. Hill,

vol. xviii.

The Etrufcans were extremely well verfed in ail the arts of

war and peace, and from them the Romans derived thofe arts

and fcier.ces that p<£ved the way to the empire ofthe world. In

the belt ages of Rome, the Romans imitated the Etrufcans;

juverthelefs, in after-ages the Etrufcans became thoroughly

debauched both in principle and practice. Augur)-, and

.. ery kind of divination; all the principal religions institu-

tions, templv., ffatues of gods and heroes, the manner of

forming or building cities, fortifications, confecrations, and
nuptial rites were tranfmitted to the Romans by the Etruf-

cans. Every thing alfo that bote any relation to civil

ETT
government at Rome, fuch as enfigns of royalty, the dif-

tinction of nobles from plebeiai I fees, the
lienors, cvc. was derived from the fame fource. Arms, iiiftru-

ments of military mufic, military accoutrements and decora-
tions, trophies, triumphs, chariots, < , c. and in fhort

every thing belonging to the art of \
, fes,

thai
1

v ere brought from
was alio the cafe with rcipecc to money, locks and keys,
lamps, candleflicks, glafTes, cups dri iking veffels, together
with the laws a and entertain-

ts. Agriculture, planting of vines, all inftruincnts

requifitein hufbandry, nulls, architecture, mufic. and a variety

of medical inftruments, many forts of diverfions, efpecially

•dies, various kinds of garments, and even the rudiments
of phyfic, feem to have been introduced into Italy by the
Etrufcans. Scenical amufements, mafk-s, pantomimes, wrcft-

lers, the cuftom of anointing their bodies, the ufe of
wool, plaftic ftatuary, t!ie fabulae ofcoe or Atellans, nuptial

verfes, or verfus Fefcenini, and the art of making earthen-
ware, were alfo derived from the Etrufcans. The art of
conftru&ing fhips and of navigating them, the method of
equipping fleets, and all kinds of naval armaments, were
known to the Etrufcans before the time of Romulus

;

hence we may conclude, that this nation muft have been
a maritime power, and that it muft have poffeffed an extenfive

commerce in the earlier ages of the world. The Etrufcans,

who were followers of Pythagoras, and who cultivated the

principles of the Italian philolbphy, muft have cultivated

the art of mufic and poetry, and muft have been well verfed

in natural philolophy and aftronomy. Tragedy is faid to have
owed its birth to this nation ; or at leaft they firft communi-
cated it to the Romans. The firft actors who appeared upon
theftage of Rome were font for from Etruria. Befidcs, the

ancient Etrufcans, valuing themfelves upon being the
difciples of Pythagoras, could not be Strangers to geometry,
nor indeed to any of the mathematical fcier.ces. For military

learning they were famous, and efpecially for the art of
dvawing up an army, and making ditpofitions for an engage-
ment. Athenseus informs us, that the formation of the
phalanx, and manner of fighting conlequent upon it, was in-

vented by the Etrufcans, or at leail borrowed from them by
the Romans. To all the other branches of literature and
fcience for which the Etrufcans were distinguished, we may
add that they excelled in the knowledge and compofition of
hiftory.

The firft perfon who fixed monarchical government in

Etruria was Janus, fuppofed by fome to be the Javan of

fcripture, or one of his poflerity, and in fubfequent ages

deified by his Subjects as a lingulai benefactor. The hiftory

of their fucceeding kings is intermixed with much fable, and,

of courfe, very obfeure and uncertain. It appears, how: •,

that they were a maritime power in the time of t!.

nauts ; and that they commanded refpeel as fuch 3 i

generation before the Trojan war, and made a figi fea

before the Greeks. That the Etrufcans were a
j

.verful

and polifhed nation, when Romulus founded or .-.ther re-

stored Rome, appears from fome approved authors. That
prince could not carry the defign he iiad formed into execu-

tion, without the affiftance of the Etrufcans. From them
he derived all his civil and religious institutions. Anc.
Un. Hift. vol. xviiii.

ETSED, in Geography, a town of Hungary-, 40 miles

N.W. of Zatmar. N. lat. ^>
c

2'. E. long. 21° 51'.

ETTENHIEM, a town of Germany, in the biihopric

of Strafburg . 1 2 miles S.S.E. of 5 rrafburg.

ETTENSTATT, a town of Germany, in the princi-

pality of Anfpach
; 5 miles N.E. of Weiflemburcr-

3, ETTER-
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. ETTERSHAUSEN, a town ofGermany, in the princi-

pal" !; ; 3 miles N. of Volckac h.

,
ETTLSTORFF, a town of the archduchy of Auftria ;

cj miles W. ol Sonneberg.

ETTRICK, a riv< r <it Scotland, which originates in the

S.Y>\ angle of the (hire of Selkirk, and runs N.E. aug-

mented by many fmall dreams in its progrefs through a

pleafanl valley to the Tweed, into which it falls near Sun-
dc riand-hall, jf mile below Selkirk. The banks of this

river were formerly (haded with woods, whence the county

obtained the name of Ettrick foreft.

ETUEND, a mountain of Perfia, in the province of

Irak ; 60 miles S.E. of Hamadan.
ETYMOLOGICON, is ufed for a book, containing

the tt' mologies of many languages. See Etymology.
ETYMOLOGY, (from the Greek i-v^*:, true, and m-.o.;,

a word,) means a true or real account of words : and as this

true account is obtained by tracing them to their origin,

etymology hence iigai'.ies that part of grammar which
teaches the derivation of words.

Etymology is an effentia! and ufeful branch of philology,

but from partial views, and an inattention to the principles

which it implies, it is regarded by many as the fruitlefs

ftudy of words, in which neither knowledge- nor certainty

is attained. In order to limit, as much as poffible, the pro-

vince of etymology, and to remove the objections which
have 'been made againft it, we (hall here briefly itate the

laws which direct, and the corifiderations which give it the

piecilion and the iixednefs of a fcier.ee.

1. Etymology implies a due attention to the ftruiture

of the vocal organs, or to the affinities of elementary founds.

All men have the fame organs of fpeech, and the fame
letters are founded by a fimilar modification of thofe or-

gans. Letters pronounced by the lame organs, or the fame
parts of the mouth, approximate in found to each other,

and from this cor.fideration become more eafily corrupted

and changed one for another. Thus all the vowels, whatever

peculiarity in character and found they prelent to a pe?fon

familiar with them, have yet a clofer afhuity to each other

than to other letters ; and hence are even interchanged.

The more modern art of printing, indeed, has contributed

to fix the fluctuating founds of the vowels, by uniformly

preferring them to the eye under diftinct characters ; but

ilill in an etymological view they are utterly to b: disre-

garded, or to be regarded only as one capricious, ever

fluctuating impulfe of the voice.
' lftnefs of thefe obfervations will immediately ap-

pear to any one who confiders thofe words in Latin, which
are evidently derived from the Greek ; or thofe in French

and in Italian, which are derived from the Latin ; or thole in

modern Englilh, which are borrowed from the Gothic and
•Saxon tongues, and are itiil farther diversified in the Scotch,

Irifli, and WeKh dialefts.

While the vowels form, as it were, the ever corrupting

fled:, or the ever varying complexion of language, the con.

fonants are the finews and bones which impart to it Itrength

and firmnefs, and which alone render it a fubject of philolo-

phical inveiligation. But the confonants have a clofer al-

liance to fome than to other letters ; and their affinity de-

pends on the manner in which they are enunciated. Thus,

f, b, f, v, w, m, or J in Greek, aie kindred letters, being

ly by the lips, and are therefore often

d fir another, as caprice or cuftom (hall dictate.

T iime observation holds in regard to the letters f, t, d, r,

/, hich being produced by the tongue, impreffed in various

degrees on the extremity of the upper teeth, are called

denials; to thofe which are produced by the tongue and the

E T Y
roof uf the mouth and the palate, fuch as g , j, z, eh, and
finally to the gutturals, which, though they exift I Ot in our
tongue, form an important clafs of letters in mofl other
languages. To this diilribution of the confonants into

labials, dentals, palatines, and gutturals, the fcientilic

etymologift will pay a ftrict attention, and obfervalion

will loon teach him that, however perfect any alphabet
may he in regard to etymology, each clafs is but a variation

of the fame letter.

2. Etymology fuppofes a ftrict atteution to be paid to

analogy, that is, to thofe general principles by which any
language is formed in regard to its internal ftrncture, to the
diftinguifhing terminations of its nouns and verbs, to its

general mode of combining words, and to thofe changes
which words ulually undergo after they have been imported
and naturalized, as it were, from any foreign tongue. In or-

der to difcover the nativity and parentage of any term, we
mull, as it were, {trip it of the drefs with which the cuftom
of the cosntry has clothed it, and we can trace it to its true
origin, only when we view it leparated from the termination
by which it is difguifed : thus <j.m, when imported into

Englilh, appears under the form of mien, having dropped n,

its peculiar termination ; and when expreffi.ig that period
of time which comprehends one revolution of the moon, it

affumes the termination th, which the analogy of the
language hath warranted month ; while in Latin it exifts in

the ihape of mcn-fis. And here it is to be obferved, that the
general principles of analogy, as in natural philofophy, fo in
etymology, are to be collected by induction from inftances

that are limple, unequivocal, and definite, and then applied
to words that are not fo. The propriety and juftice of thefe
remarks it will be neceffary to illuftrate by a few examples.

Suppofe we were afked the derivation of 01.0:, ivine, tv,

or 1, Jet], wmw, to rule, in Greek ; we (hould be able to
alcertain this only by unfolding a general principle in the
ftructure of that language. The oriental tongues, to which
the Greek owes its origin, abound with gutturals, which by
degrees foftened down into an afpirate in many of thofe
words derived from them ; while in others they melted into

hmple vowels, or were replaced by a labial, fuch as
$,f, b, v,

or w. Thus 'Hi thee, life,/e/f, became Iv, J{<ft, khaan, a
ling, aMurera, to rule, and 'i», yeen, oivof. In thefe deriva-
tions our conviction would be complete, becaufe it is jultilied

by a general principle that holds in a thoufand other in-

flances.

Suppofe, farther, we were afked what were the origin of
the Latin views, a village ; video, to fee; vinum, wine

;

ovis, a /beep ; or of wheel, year, iue.ll, weal, in our own
tongue; we anfwer that the fubftitution of a labial for an
afpirate or a guttural, or a diphthong, forms a general princi-
ple which pervades the Latin tongue in its formation from the
Greek. Hence vicus is from 01*0; ; vinum from oivo,- ; ovis,
from oi,-

; video from uSu. With refpect to our own language-
a limilar analogy obtains, which has converted a guttural
into a labial ; thu ; laugh is pronounced lajf ; enough, enuff

;

and molt of tlrjfe words which begin or end with j) and <u>,

whether derived from Hebrew, Greek, or Gothic, began or
ended with a guttural. On this general principle year may
fafely be faid to be derived directly or indirecty from yveoe,

a circle, and means a period or revolution of time ; wheel,
from mi.lv, to roll; well, from ^» J, get/, a fountain ; and
weal from "^'p, iheel, Jlrength, which alio has given birth,

to the words heal, and he ilth.

Moreover, it we were afked the origin of fperno, to drfp'fe,
wc (hould fay that it comes from n-Tifni, the heel, for the pre-
fixing of the letter s to Greek words is a principle that per-
vades the Latin tongue; thus the primary fenfe of fperno,

is-
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i« to put tlie heel upon ; on the fame principle is falio,

hifilm, inj'ult, taken from a,\\ny.a.i. The French generally

drop the gutturals either in the middle or at the end of

words ; hence we fhonld be ju (lifted by an invariable analo-

gy in faying, that cau, -water, is from aqua, and feul from

fnigulus. The Italians generally drop tliediquid / ; arree-

tbly to this cuftom of the language, fiume is derived from

Jliiinen, a //ream, and piano from planus, a plain. In Ger-

man moil of thofe words which have / in Englifh are ufed

with an s ; as wafer, -water ; bejfer, better ; eJ, it : and the

corruption of m into/i or v, is a principle that runs through

the Welfh tongue ; thus, ve, voer, and vayr, are but the

J_.uti:i words me, mnre, and major.

3. Etymology, in order to claim its proper rank as a

-branch of fcience, requires a flrict attention to the ajfocia-

t! n of ideas, the great law which regulates the human mind.

The opinions and cuiloms of men, it is well known, greatly

influence their language ; and this influence is produced by
the fecret and unerring impulfe of affociation ; and the

reafon why this branch of philology has been fo much
abufed or called in queftion, is, that little or no regard I.as

been hitherto paid to its conne&ion witli that grand invari-

able principle which governs the human undcrllnnding.

He who attempts at etymology in any language muil know
the philofophical, the religious, and the political notions of

the people who ufe it ; he mufl be acquainted even with the

phylical peculiarities of their country, and from an acquaint-

ence with the laws of the human mind he mould be able to

trace the fecret procefs bv which thofe circumilances influ-

ence their fpecch. We will give a few examples in illuflra-

tion of thefe remarks.

In the early ages of the world, the principal idea under

which the character of God prefented itfelf was that of

fuperior power ; and, accordingly, the feelings which it

awakened in the beholder were chiefly thofe offear. And
even tlie Jews, who had far more rational notions of the

Deity than the Gentiles, apprehended that no one could fee

God and live. Accordingly moil of thpfenames, which-fignify

a god, are in Greek either immediately derived from a word

which fignifies/rar, or both from a common origin ; thus,

from 3X3, baab, theJirft principle ofthings, are taken $0180-;

*-o:roi, Gods ; and $o$a:, fear ; ujpo;, terror, owes its ori-

gin to t)ie Chaldean Pnj~|, Terph, a houfehold god. n*v,

the god Pan, is only the Hebrew *in, pon, conjlernation :

h.ipm is the god of terror, and hence dx.ijj.xv, an invifible

foirit, which was an objedl offear, and JsicnJaijUi-v, the fear

of the demons* religion. It was the common notion that

thofe da»mons produced violent paffions and diforders in the

mind and body : hence came the verb S*i^ov*e t to be mad.

It was thought, too, that they were the agents of God in

prefiding over men ; hence svicuftvt, one -who had a good

demon for his guardian angel, and xjsnoSosi^ti'v, one who had

. an evil one.

The introdu&ion of evil into the creation could not be ac-

counted for by the heathen philofophers, only by fuppofing

the exiltence of two principles equal in power, and oppo-

site in character and operation. The good principle they

naturally aflimilated to the fun, the moft fplendid body in

pature, whilfl the evil they called darlnefs ; hence the

faying God is light : *^', is pronounced by the PerGans

t-z.ee, but by the Arabians idee, ortdeio, light; hence '(iv; from

the former mode of pronunciation, and Seo; from the latter.

Oo this principle the Chaldean J{*{$, aza, to male hot, the

aftion of the fun, gave birth to x£W, to worjhip, or reverence.

The general opinion among the philofophers was that water

is the firll principle of things. Hence the Arabic mao came,

iu Perfian, with, little variation to fignify/rwV, wine, ami iu

Greek, fiziB, the goddefs of birth, and in Engli.li the pro-

ducing month, May. The fame word io H af-

fuming / after the analogy of feminine n< mot,

death, wiuch n.er.:is refolution into water . the

Egyptian mot, (whence Mofes is fuppohd to have been
taken,) and mud, what is wafhed together by water, jufl

as latum, clay, is the lupine of lavo, or luo, to wajh.
In eaftern countries, where the heat of the fun is violent

and long continued, rain is deemed the greatefl bleffin;r,

and all the terms expreflive, in moll of the Afiatic tongues,
of plenty, fuccefs, and joy, are generally borrowed from
the names of water; hence the Hebrew *1"^3» herd, to I

in Greek is i; x*, to rain; in Latin precor, to afhfor blejjing,

parco, to give I'-JJing ; fpare, and fpargo, tojhed as the dew,
orjeatter as fed. The fame root exifts in Englifh in the

form of troth, the effect of rain.

4. Etymology, in order to become a rational fludv, im-

plies an extenfive and an accurate acquaintance with lan-

guages. It is not fufficient to be acquainted with Latin to

know Greek ; nor to know Italian to be acquainted with
Latin, nor to know Englifh to be acquainted with the

Saxon or Gothic ; but to be a good etymologifl in either

of thefe, a man muft comprehend them all. So manifold is

the intercommunity between all languages, that no language

exifts derived from one and the fame fource. Words exifl in

Englifh which exill alfo in moll otlier tongues, under

differences of character and termination ; and they are

derived not from each other, but from a common origin ;

and a fcientific ctymologill, in (lead of deriving them from
each other, will trace them all till they meet in a lew pri-

mitive terms. It would probably be wrong, or at Ieaft it

would be very doubtful to fay, that hand comes from the

Latin obfolete hendo, to catch with the hand, or from xa:^'
the parent of hendo, but it would be right to fay that thefe

are connate, or kindred terms, fprung, if not from each other,

from fome common root. In Hebrew, Perfian, and Arabic

Fp, caph, is the hand. The action of this is two-fold, as it

imparts, or as it receives. In the former fenfe it gave birth

to the Saxon or Gothic giff, and hence if; in the latter K»

capio. To tale in hand is to begin a thing ; hence the

fame word exifts in the form of Capio ; and paffing into

Greece it produced urn, a handle.

And here it is obvious to remark, that at the root, paffing

into different countries, produces as it were new branches ;

thofe branches will not continue long till they in their turn

become the ftems of more numerous and diverfified fhoots ;

and as they thus multiply by accident, the progrefs of

knowledge, the multiplication and diftintlion of ideas

attendant thereon, feize, as it were, thefe wild and promif-

cuous offspring, and give them the fanftion of cuftom, tha

fupreme arbiter of fpeech, thus confidering as genuine, words
which at firfl were mere corruptions. Thus in our own
tongue gujl is wind; hence gho/i, what confifls of wind,

fpeffre, a-ghqfl, ghqftly, like a fpeftre, and gas, an aeriform

fluid, fo denominated from ghoil, firfl by Van Helmont.
Thus alfo in Latin, from Trrryu, to join together, is pango, i9

faJlcn,paco, to unite in concord,pacify. To paintis to fallen ad-

ventitious colours on a thing; hence pingo, and to give to

falfehood the adventitious colours of truth isJingo, to feign.

Again, from fxtto; is men's mind, force, ejfencc, memini, to call

to mind, tnoneo, to put in mind; manus, force, ©r that organ in

which the ftrength of the human body chiefly confifls,

manes, the fouls or departed fpirits, fpirit being the eflenee

of man ; and maneo, to exifl, the foul being that which exifts

after the deilruftion of the body.
Etymology, then, to be raifej above the caprice of fruit-

lefs ftudy, and to be claffed among the ufeful and folid

1 branchts
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that they fhall be put in poffcffion of certain gates, or

defences, previous to the garrifon marching out ; thereby

fecuring every advantage that may have been obtained ; it

Hands to reaibn, that the term evacuation is incorrectly

applied. We have, indeed, but raiely inflanccs wherein it

is properly introduced ; one very recent cafe i~. however

very prominent ; namely, the evacuation of certain fortrefTea

in Pruflia by the French troops ; far, if we are con ctly

informed, the Pruflian forces did not, in fome indances,

language ; and as language is but" the drefs of our Ideas, attempt to enter until their friends had completely with-

it holds up a minor to delineate and reflect the operations drawn.

of the human mind. It helps to afcertain the politions of It is fometimes made a condition, that particular ap-

ancient places, to clear obfeurities in the antiquities of proaches, lines, or polls, mall be evacuated ; there we fee

nations and families. What is more, when confined within the term appropriately ufed ; becaufe Inch approaches, and

its proper limits, and purfued to its full extent, it will lines efpecially, are not confidered as permanent works;

throw much light and additional evidence on the truth of therefore are intended to be difmantled fo foon asthofe who

the Mofaic hidory, refpe&ing the origin and propagation of erected them fhould retire.

EVA
branches of fcierce, mud be founded on a ju{l regard to

the affinities of letters, and to the ilructure of the organs

of fpeech. It fuppofes an acquaintance with the philolophy

of the human mind ; with the analogies which form and

didiuguifh each language ; with the hillory of mankind,

philofophical, religious, and political. From thefe, its

qualifications, refults its utility as a department of human
knowledge. Etymology, it is evident, furnifhesthe readied

and mod effectual means to acquire the knowledge of

mankind.

EU, or Eo, in Geography. See Eo.
Eu, a fea-port town of France, and chief place of a

canton, in the department of the Lower Seine, and dif-

tricl of Dieppe, feated on the Breffe, near the coait of the

Englilh channel; 15 miles N. of Dieppe. The place

contains 3400 and the canton 12,810 inhabitants, on a

territorial extent of 182^ kiliometres ; and in 27 com-
munes.

EVA, in /Indent Geography, a town of the Peloponnefus,

in Arcadia.—Alfo, a lull of the Peloponnefus, in Laconia,

near Sellafia. Polybius.

EVACUANTS, in Medicine, are thofe remedies which
operate by diminifhing the quantity of fluids in the body.

This effeft may be produced either direclly, by an artificial

opening into the veffels or cavities containing the fluid to

be evacuated ; as by blood-letting, by means of the lancet,

or by cupping ; by tapping ; &c. Or the evacuation may
be accomplifhed indirectly, by exciting the action of the

veffels, which are naturally deftined to throw off redundant

fluids, on the one hand ; or by producing inflammation, and

a confequent difcharge of fluids, from parts uot naturally

fecreting them. Evacuants acting upon the natural emunc-
tories, as the organs of excretion have been called, are of

various quality and denomination, according to the parts

upon which their action is exerted : thus, fome dimulate the

veffels which open into the cavity of the interlines, and
carry off the fluids by flool, and are called purgatives, laxa-

tives, or Cathartics ; others excite the veffels of the kid-

nies to increafed action, and are denominated Diuretics ;

others augment the perfpiration, and are termed Diaphore-
tics an&fudorijics ; others again ftimulate the falivary glands,

and produce a great difcharge of faliva, whence they are called

Sialogoguf.s ; and others excite an increafed difcharge of

the mucus of the nollrils, and are termed Errhines. All
thefe kinds of evacuant medicines areoccafionally employed,

with a view to relieve the conllitution at !ai ge, or fome part of

the body, from an inflammatory or febrile condition ; or to

Where a place is to be evacuated under the exprefs con-

dition of all damages being paid for, it becomes the duty of

the future poffeffors to be very correct in cauling an

enquiry to be made into all depredations and grievances,

before the forces about to retire quit the place. Commif-
fioners on both fides are neceffary ; in order that every

matter may be adjuded at the moment, fo as to obviate

future difagreements. This appears to have been attended

to when the Portuguefe territory was evacuated by Junot ;

though we have flrong reafon to apprehend that great eva-

fion, and many highly nefarious ails, were praCtifed by the

French on that occaiion.

EUiEMIA, of m, -well, and c^a, blood, is ufed by Tre-
melius and fome other writers, to denote a good and healthy

ftate of the mafs of blood.

EUjEMON, in Ancient Geography, a town of Greece,

.

placed by Steph. Byz. in the territory of the Orchome-
nians.

EVAGRIUS, in Biography, patriarch or bifhop of

Conftantinople, who fucceeded Eudoxus in 3;o, and whofe
elettion was much refenteu by the emperor Valens. From
this event commenced a cruel perfecution againilthe Catho-

lics, which did not terminate till the acceffion ofGratian to

the throne. Evagrius probably died in exile during this

period.

Evagrius, bifhop of Antiochjfucceeded Paulinus in the

year 389 ; in confequence of whofe election, in oppofition

to Flavianus, the fchifm in the church of Antioch, that has

been much lamented by the orthodox, was continued.

However, by the influence of Siricius bifhop of Rome, in

the council of Capua, held in 390, Evagrius's election was
approved. Two years afterwards Evagrius died, and the

fchifm terminated. Evagrius was the friend and companion
of St. Jerome, who reprefeuts him as a perfon of an active

and ardent fpirit, and as the author of various writings,

which he had perufed. None of thefe that deferve particular

mention are now extant. Cave. Dupin.

Evagrius, furnamed Pcnticus, and by St. Jerome Hy-
remove local congedions in particular orga:is, &c. See perborita, on account of the iituation of the place of his

Bleedinc, Cupping, and the words in capitals; under

which heads the principles of the evacuation, thus varioufly

effected, are explained.

EVACUATION, fee the preceding article.

Evacuation, in a Military Senfc, relates to the with-

drawing of troops from any fortrefs or poll, not befieged,

nativity near the Euxine fea, flourifhed near the clofe of

the fourth century. Flaving been ordainod deacon of
Conftantinople by St. Gregory Naziaiizen, he wasinflruct-

cd by this bifhop in b blical learning, and advanced to the

office of his archdeacon. His perfon and manners recom-

mended him to the favour of the ladies ; and being fufpeCt-

but intended to be relinquifhed, or eventually to be dif- ed of an improper intimacy with the wife of a man ofcon -

mantlcd. This term is fometimes crroncoufly ufed in capi- fequencc, he was obliged to retire from Conflautinoplc in

tulations, where it is expreffed that the garrifon fhall eva- the year .385, and to remove to fome diflant place. At
cuate within a certain number of hours. Now, as it is in Jerufalem he embraced the monadic life, and paffed 15
almod every cafe, a dipulation on the part of the victors, years at a monadery amiud the defei ts of Nitria jn Egypt

white
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Whilft lie was in this fit nation he rcfufcd the ppifcopal dignity

which was offered him by Theopliilus bifhop of Alexandria,

lie aftcrwaids defended the opinions of Origen, and

the foundation of til - hirh, in the tourfe of u

years, were propagated by Pelagiui and his follow Ii-

lived to an advanced age, but the time of his death lias not

ueu fpeaks of him at a man, dif-

dfhed by his learning, judgment, and .eloquence ; and

and irre-

proachable in 1 rme of hi I uind

entire in the " Bibliotheca Patrum," and in " Cotelerius's

im. Eccl. Graec. ;" but I
- only of the greater

mi '
r are difperfed in the work-': and .other

authors. Socrates' Hill. EccL Cave. Dupin.

monk of this name flourillied among the ecclefiaftical

CS of the fifth century. Cave. Dupin.

Evagrius, an ancient ecclefiaftical hift,orian, was
born at Epiphsiiia, a city of Syria in 536 or 537.
From the llody of rhetoric and the profefiion of an ad-

tte,in which he acquired coufiderable reputation, lie de-

rived the furname ot us. At Antioch he lived in

habits of intimacy with Gregory, patriarch ot that city, and

when Gregory was charged with the crime of incell, and

made an appeal to the emperor and a fynod, Evagrius at-

tended him to Conftantinople, where his abilities, and cha

"ter were held in high estimation ; nor was he lefs I

at Antioch, the place of his ctillomary refidence. The in-

tervals of leifure which he could gain from the public du-

ties of the feveral offices which he luftained, were devoted 10

the compofition of his " Ecclefiaftical Hiftcry, in 6 books,"

comprehending the period from the year 430 to 51^4, and in-

cluding the events that occurred from the dole of the hifto-

ries of Thcodoret and Socrates till the twelfth year of the

emperor Mauricius. His books of " Epiftles, &c." and
" Panegyrical Oration on Mauricius," <?;c. are loft. His

hiftory is, upon the whole, a work of induftrious refearch,

general information, and coufiderable merit ; though it ma-
nifefts, on the part of the authwr, a great degree of credu-

lity. The writers of the Romifh church extol him as the

only Greek ecclefiaftical historian who has maintained the

doctrine of the true faith ; and Photius reprefents his ftyle

as fometimes elegant and beautiful, often too redundant and

luxuriant.

The original Greek of this hiftory was publifhed at Paris

in 1544, in folio, by Robert Stephens ; in 161 2 at Geneva,

in folio, accompanied with a Eatin verfion; in 1679 b)' Va-
lefius, with a new verfion and notes ; and in 1720 this laft

edition was repnblifhed at Cambridge in folio, with many
additional notes. Cave. Valefii PravT. Dupin.

EVANDRIA, in Ancient Geography, a fmall town of

Spain, in Lulitar.ia, according to Ptolemy ; fuppofed to be
«' Talavera la Veja."

EVANDRIUS Moms, one of the feven mountains,

forming the fite of the city of Rome, called alfo mount
Palatine.

EVANGELICAL Harmony and Economy. See the

fubftautives.

EVANGELISTS, the infpired authors of the Gofpels.

See Matthew, Mark, Luke and John. The fymbols

of thefe in the order now recited, according to Jerom, are

a man, a lion, a calf or ox, and an eagle. According to

St. Auguftine, in his interpretation of Ezekiel, ch. i. 5.

—

10. and Rev. iv. 7, they are a lion, a man, an ox, and an

eagle.

The word is derived from the Greek, wxyfrpMt, formed of

iv, bene, well, and ay'i\o-:, angel, mejfenger.

The denomination evangelilts was likewife give 1 in the

EUA
ancient ehufeh to foch as preached the Gofpel up and down,
without being attached to any particular church, bci.

.

ther commiiTioned by the to inllruct the r.ii'.ions,

or of their own accord, abai.doning every worldly attach-

ed themfelves to the facred office of preach-

ing the Gofpel.

1 - which f'.-nfe fome interpreters think it is that St. Phi-

lip, who wa» one of the feven deacons, is called th

lilt, in the twenty-Urn. chapteroftl
I CbeApoftl

Again, St. Paul writing to Timothy, Ep. li.

chap. iv. ver. 5. bids him do the work of an evangelift.

The fame apoftle, Eph. iv. 11. ranks 1 after

the apoftles and prop'

Etasgej-isTS, in Geografi fmall iilands at the

tremity of the Straits of Ma£ coatt

.'.'.tii Amei . .

S. Iat.52 .(.J. W. long. 67 16'.

EVANIA, in/' See Sr.HHv.

EVANID, a name which fome author? give to thofc

which are tranfient, or not of long duration ; as

in the rainbow, in clouds, before and after fun-fet,

5cc.

Evanid colours are the fame with thofe otherwife called

fantastical and empbatical colours. ithoia alfo ufe

the fame term to exprefs thofe flower^ of plants wh.ole petals

fall off as Coon as they are opened.

EVANS, Joh.x, in Biography, wr.s born at Wrexham,
Deubighftiire, in the year it father was
the ejected minifiers in 1662, who, on account of his non-

conformity, being driven from the citabhfhed church, be-

came minifter to an independent congregation at V, rexham.

Tiie fon was educated with great care, and inducted to the

rent branches of literature neceftary to qualify him for

the office of the mii.iftrv, which he afterwards exercifed in

London, firft. as an afTiftar.t, and afterwards ao fucceffor to

Dr. Daniel Williams. He died in the year 1 730,1.'. the fifty-

firft rear of his age, highly efteemed by all who knew him.

He had ever been eminent for piety, integrity, and public

fpirit ; in his principles lie was orthodox, but cifpoled to

think, well of, and to honour, thofe who differed from him,

without any regard to the fenti-nents which th

.

..old.

He received a diploma of doctor in divinity from the i:ni-

vei lities of Edinbuigh and Aberdeen. His principal work

as an author confuted of two volumes of fermons, entitled

' Practical Difcom fes concerning the Chriilian Temper,"
which are ft ill in considerable eftirnation. The celebrated

Dr. Watts characterized them as" the mofl complete fum-

mary of thofe duties which make up the Chrilhan life."

Gen. T5iog.

Evans's iflaml, in Geography, a fmall American ifiand,

near the coatt of Main. N. lat. 44 |i'. W. long.

67 3 •

EVANSHAM, a town of America, the capital of

Wythe county, in Vi.gink, fituated on the £. fide

of Reedy creek, which falls into the Great Kanhaway,
Woods or New River. It contains a court-houfe, gaol and

about 25 houfes ; 40 miles W. by S. from Chriitianiburg.

EVANTES, in Antiquity, the priefteffes of Bacchus,

thiia called, becaufe in celebrating the orgia they ran

about as if diftratted, crying evan, evan, ehe evart !

The word is formed from Eiai, a title or appellation of

Bacchus.

EUANTHI Colores, in P.:ii:ting, a term ufed by
the Greeks to exprefs what the Romans call theJloridi .

res ; thefe were f;;ci> c< lours as had a remarkable biightnehl

in their works. The other duller and coarfer colours the

Romans called aujtri colores, avid the Greeks La:

'Of
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©f the firft fort were cinnabar, lapis armcmis, chryfocolla,

tiiiiiiinn, indigo, and putpuriffa, according to the Romans ;

but the Greeks, as we find by Diofcoridcs, made cinnabar

one of the a u ft ere colours.

EUA'PHION, (from -v, cafe, and .-. % , tie touch,) in

Surgery, a medicine for the hemorrhoids, named from its gen-

tlenefs. Galen.

EVAPORATION, in Natural Pbilofiphy, is that

procefs by which water and other liquids are converted into

vapour or fteatn, an elaflic fluid, and diffipated in the

atmofphere. Certain folid bodies, too, are fubjeel to a fimi-

lar diflipation in air ; this is ufually denominated exhalation :

but as the caufe is no doubt the fame in both cafes, it may
be properly confidered under this head.

The lpontaneous evaporation of water, or that which is

conftantly going on in a greater or lefs degree from all

parts of the furface of the globe, has always been an iatc-

refting phenomenon to the fpecnlative philofophcr. Va-
rious hypothefes have been advanced to account for the

afcent of water into the atmofphere in an inviiible form,

and for its fubfequent defcer.t in the form of rain ; but the

opinions of early writers on this fubject 3ie of little import-

ance, as they were not acquainted with the principal facts

and experiments which ought to guide us in the inveftiga-

tion. Ariftotle feems to have afcribed the formation of va-

pour to the attion of fire ; and fo far his notion was correct.

Halley fuppofes lmall hollow fpheresof water to be filled u itli

a iubtile elaflic fluid, fo as to make them fpecifically lighter

than air ; he alfo hints at a chemical affinity between air and
water, fitnilar to that between water and falts. Defagulicrs,

after having (hewn the infufficiency of former hypothefes,

propofes a new one ; he afferts that water is capable of being
converted by heat into an elaftic fluid much lighter than air,

and refers to the fteam engine as a proof; he (hews, too, that

a glafs veflel filled with water, and inverted in another

veflel of water, and then expofed to the heat of ebullition,

has its water expelled, and fteam, an elaftic inviiible fluid,

takes its place. This fteam, he (hews, is again condenfed

into water as the veflel cools. He argues that fteam is 16I
times lighter than air, and that when formed at a low tem-
perature it muft afcend in the atmofphere till it meets with
air of the fame denfity, and there it will (top; but when
accumulated, the cold condenfes a portion of it into drops

of water : hence clouds and rain. This notion, which goes

to identify vapour in the air, with the fteam or vapour of
water formed by heat in a vacuum, is ingenious and appa-
rently original, but how the vapour ftiould afcend till it

arrives at air of the fame denfity, is not very eafily conceiv-

able : for the vapour, in afcending, muft expand as the

preft'ure is diminished, according to the eftablifhed laws of
elaftic fluids, and therefore never can obtain the fame denfi-

ty as the air. The vapours might indeed afcend to the top

of the atmofphere, and form a diftinft ftratum, as fome
have imagined with refpeCl to hydrogen gas. The author
has extravagantly under-rated the fpecific gravity of fteam,

or aqueous vapour, which is certainly at leaft one-half that

of atmofpheric air. Upon the whole, this hypothecs was
more plaufible than that adopted by Halley.

As the fcience of chemiltry gradually expanded, the

phenomena of evaporation began to be confidered as molt

nearly allied to thofe of chemical folution. From the year

1743 to 1766 the eflayt. of Nollet, Franklin, Roi, Ha-
milton and others, tended toeftablifti the opinion that water

js taken up into the air by chemical folution, in a fimilar way
to that in which water and other liquids diffolve falts. In

the 55th vol. of the Philofophical Tranfadtions, there is an

•flay of Profeftor Hamilton on evaporation, in which he in-
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fifts at large on the hypothefii of folution. Hot water, he
obfervetj diflblves falts fooner and in greater quantities than
cold water, and depofits a part of the fame on cooling

:

(o warm air takes up more water than cold air ; but the
water is depolitcd again when the air cools, or by the con-
tact of a cold body, as a glafs of cold water. Evaporation
always produces cold; this is obferved when any part of
the human body is moiftencd with water, and the fame
fuftered to evaporate, but (till more remarkably when
moiftened with ether or other fluids more evaporable than
water ; in like manner, certain falts diffolved in water con-
ftantly produce cold. In Ihort, the points of refemblance
between evaporation and chemical folution are fo numerous
and ftriking, that the generality of philosophers feem to
have adopted the idea that air poffeffes a chernicai affinity

for water, and attaches a portion of it to itfelf, which be-
comes incorporated with the elaftic mafs of the atmofphere,
under the denomination of vapour, till cold, or fome other
cauie, reduces it again to the itate of water.

In the year 17S3, Sauffure of Geneva publilhed his ce-
lebrated effays on hygrcmetry, in winch the fubjeel; of eva-
poration is difcuffed much more largely than had been pre-
vioufly done. This author does not claim the merit of any
new theory ; for, he fays, " the converfion of water into

elaftic vapour has been known time immemorial ; the diffo-

lution of water in air was difcovered by Roi, and the vefi-

cules, which compofe fogs and clouds, were conceived by
Halley, and ocularly demonftrated by Kratzenftein. But
no philofopher has, I believe, clearly diftinguiihed the dif-

ferent modifications of vapours : all the fyftematic authors
have endeavoured to reduce all vapours to one and the fame
fpecies, whilft in reality they exift under forms abfolutely
different. It had not been perceived that water, on
being diffolved in the air, is converted into an elaftic

fluid ; hut I have (hewn this to be the fa& by the molt
exaft experiments; and further, the precife effect which
the folution of a given quantity of water in air has upon the
fpecific gravity of the air. Finally, the laws according
to which the humidity of the air varies in proportion to its

condeniation and rarefaction, form an entirely new fubjeel, on
which our ideas hitherto have been vague and erroneous.
Thefe, I believe, will be found to have received a fatisfac-
tory elucidation." Preface, page 10. Before we examine
the conclufions of Sauffure, it may be proper to advert to
the fads which arc alluded to above. Having procured a
large glafs balloon, containing 4.^ cubic feet of air, Sauffure
adapted to it a manometer or inftrument to meafure the
force of elaftic fluids ; the balloon being filled with air of the
natural humidity, the manometer, or thermometer, and a
veflel containing cauitic alkali of a given weight, were all

enclofed in the balloon, and confined from the. aftion of the
external air. The cauftic alkali abforbed the vapour in
the balloon, and the manometer (hewed the diminution of
elafticity confequent thereon ; after the experiment was
carried as far as was defired, the balloon was opened, and
the increafe of weight of the alkaline veflel was afcertained.
Hence were derived data for calculating the influence of
vapour on the elafticity of the air, and hkewife the whole
quantity of water in :; ftate of vapour in a given bulk of
air. This might be called the analytic experiment; but
the fynthetic one was alfo made. By enclofing a piece of
wet linen of a given weight in the balloon containing air as
dry as pofliblc, along with the other inftruments, the moif-
ture of the linen evaporating iuereafed the elafticity of the
confined air a quantity which could be obferved ; and at
the dole of the experiment the lofs of weight of the linen
indicated the quantity of water which had been evaporated,
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and had increafcd the elasticity. The two methods wore
thus found to corroborate each other remarkably well.

The refults were, that at the temperature of 64°, a quantity

of extremely dry air acquires an increafe of T\jtn in elafti-

city in attaining extreme humidity ; and vice ver/a

:

that a cubic foot cf air takes up 10 grains of water in patt-

ing from extreme dry nefs to extreme humidity; and that

confequently it diminifiies the fpecific gravity of the air, as

if a volume of elaftic fluid, equal i:i weight to 10 grains, and

of Jths the fpecific gravity of air were added to it. Of the

ge»eral accuracy of thefe refults there ii r.o room for doubt-

They form a valuable acq million to this branch oi fciei

One important fact was lull wanting ; as air was fuppofed

to diffolve water by virtue of an affinity] it was reasonable

to expect that every fpecies of air would have its peculiar

affinity, or take up a certnin portion of water peculiar to it-

f If, agreeably to what is obferved in other cafes of chemical

faturation. Sauflure afcertained tins point clearly in regard

to inflammable and fixed air, that is, hydrogen and carbonic

acid. Both thefe gafes were found in their pure flate, and

when mixed with any proportion of common air, to affect

the hygrometer in the fame way as common air, and to pro-

mote evaporation in the fame degree. In fhort, there was

not any appearance to'indicate that they contained either

lefs or more vapour than common air in like circumftances.

Sauflure found that evaporation was accelerated in propor-

tion to the rarefaction of the air; this circumftance he ac-

counted for by obferving that the preffure of the atmofphere

retards evaporation ; however, upon the principle of folu-

tion, it might have been expected that the greater quantity

and deniity of the folvent would have compenfated for the

greater preflure. The condenfation of air, on the contrary,

uniformly tends to make it depcfit moifture, and retards

evaporation. This he explains by obferving, that the fol-

vent power of air does not increafe quite fo rapidly as its

denfitv ; rontinued condenfation therefore mull firft faturate

the air with moifture, and then make it depofit a portion.

Sauflure found that warm and denfe air required more

vapour to faturats it than cold and rare air ; he was

led too haftily to afcribe the folvent power of the air

partly to its temperature and partly to its denfity ;

but it has fince been proved that temperature alone

is concerned, and the deniity has no effect whatever. On
the head of rarefaction and condenfation, Sauflure adverts to

a curious fact, known by every philofopher, but not fatif-

fa&orily explained by any one ; namely, the abundant and

iuflantaneous formation of a cloud or mill upon exhaulling a

receiver by the air-pump. As the rarefaction of air is found

to promote evaporation, it appears aitonifhing at firft fight

that the air fhoil J exhibit figns of fuperfaturation at the

fame inftant. When the pump plate is covered with wet

leathers the above appearance never fails ; but the abbe

Nollet found it to take place when water was totally

excluded. SaufTure, however, denies this to be the fa£l ; he

thi.ks that water muft not have been excluded with fuffi-

cient care in Nollet's experiments ; and affirms that from

his own experience no appearance of mift was found upon

exhaufiion, when the pump was carefully dried. The hy-

grometer at the time was 70°, extreme moifture being 1 ;o J
.

As the two authors here appear to be at iflue as to the fact,

the writer of this article, from his own experience, can ven-

ture to affirm that both of them may ftill be correct.

When care is taken to pxclude water from the pump and

receiver, the mift is by no means fo copious as otherwile ; it

is alfo more diminutive as the air is dry or far from extreme

humidity; with both thefe circumftances and a large receiver,

ao axift will appear by a moderate rate of exhaufiion ; but

EVAPORATION.
it may always be produced by ufing a fmall receiver, andV

rapid exhaullion. Sauflure's explanation of the fact is very-

inadequate, and unworthy of repetition ; he further notices

the dew obferved on . erof an air-pump after let-

ting in the air, and very juflly afcribesit to tne condenfation
of the vapour raifed up into the receiver after exhaufiion;.

the air talcing in with it nearly as much vapour as it is ca-

pable of holding. Upon liberating condenfed air a great
mift it obferved in the receiver ; Sauflure explains this in

the fame unfatisfaftory manner as before, and that in one
cafe only, namely, when the receiver contains water ; but
his explanation doe» not apply when tlie receiver is perfectly

dry ; yet the phenomenon of mift is equally apparent in

that cafe. The true explanation is, that a great but mo-
mentary cold, of 50 or more, occafions the precipitation of
vapour, both upon rarefying air and liberating coudenfed
air. The fact has fince been demeuftratied by Mr. Dal-
ton ; but it was hinted at by Lambert, as quoted by Sauf—
fure, page 331.
Though SaufTure docs not affect to introduce- any new

theory 011 the fubject of evaporation, he certainly advances
fome notioi.s on the fubject that were not previoufly held by
others, efpecially by thofe who adopted the chemical folution

of water in air. He fays, " evaporation, properly fpeak

is the refult or rather the effect of the intimate union of

mentary fire with water ; by this union the water and fir,'

combined form an elaftic fluid fpecifically lighter than air,,

and which is peculiarly diflinguifhed by. the name oi-jpeur.
This vapour being formed in a vacuum, or otherwife when,

the heat is fuficieot to give it force fuperior to atmofphcric

preflure, fo as to expel the air from any veflel in which it is

formed, is called pure elajltc vapour."' Page 361. This
reprefentation is, in all probability, correct, a;.J \\ 111 be
generally adopted without heiitation. He proceeds ;

''

when the vapour cannot entirely furmount- the preflure of
the air, it penetrates it, mixes with it, undergoes a true

folution, and may then be properly called difjolved r'ajlic

vapout." Page 362. Certainly the advocates for the

folution of water in air cannot adopt this language. Pure
elaftic vapouf is firft formed ; then by means cf fuch force

as it happens to have, which is generally fmall, it penetrates

and mixes with the air; afterwards it is diffolved by the

air; that is, the particles of air finding thofe compound-
particles of water and fire amongft them, attract them, ar.d

form triple compounds of air, water, and fire. Here the

bufinefs for which folution is called in is performed be

hand ; for we muft fuppofe it to be the affinity of air for

water which enables the latter to rife at all againft fo fu-

perior a preflure. If the vapour can, by virtue of its elaf-

ticity, penetrate the air, why may it not continue there br
virtue of the fame elaflicity ? SaufTure proceeds; "when af-

terwards the air Saturated lets fail the water which it con*

this water fometimes takes the form of veficules or bubbles;

thefe veficules, filled and furrounded with a fubtile elaftic

fluid, are fupportcd in the air, and even fometimes rife in it,

by their lefs fpecific gravity. Thefe veficules are effentially

diftinct from the air, as well as from the vapour above

defined ; but according to cuftom I have arranged them in

the clafs of vapours, and diflinguifhed them by the name of

vtjicu/ar vapour. Finally, when the elaftic vapour, or the

veficules themfelves, condenfe into folid drops, which only

difTer from drops of rain by their extreme fmalluef3, they

are ftill very different from vapours properly fpeaking.

Notwithstanding, as thefe fmall particles float in the air,

and can even be fupported in it for fome time, by its

agitation and vifcofity, I have claffed them alfo amongft

vapours, and given them the came of concrete vapourj."

Pag*
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Page 3^3. It may be properto obfcrve here, that the vefi-

cular vapour of Dr. Halley was fuppofed to be transparent,

ami therefore to correfpoad to the ti,/JV. vapour of

SaufTure. It was moreover hypothetical ; but Kratzei '1 in

and SaufTure affirm that the (mall vilible particles floating

over (learning wat( r, as well as thofe of certain fogs, are dif-

cernible by a microfcope to be hollow or veficular. Thefe
vifible pa: tides are the veficular vapour of SaufTure. Though
ii is by no means improbable that the vapour iffuing from

warm water is enveloped in a film of water, jult as we fee

it in ebullition, and that the fame bubble of fleam on cool-

ing may ihrink into a veficule, containing an atom of air,

the original nucleus of the ileam
; yet it is not equally pro-

bable that in the cor.denfation of pure vapour a veficule

fhould be formed : ft i II lefs likely is it that fometimes veii-

cules, and at other times folid drops, fhould be formed.

Microfcopic obfei vations on atoms d:uiciug about in the air

are fcarcely to be relied on. But whatever may be the fadl

as to the conflitution of condenftd vapour, that is, whether
the particles are hollow or folid, thert- is not any fufficient

reafon for fuppofmg them conflitutcd of any other prin-

ciples than water and atmofpheric air. The only one that

lias been advanced in fupport of the hypothecs is, that

without fome fubtile elaflic fluid, internal or external, the

watery particles conftituting clouds mud couflantly de-

fcend ; whereas clouds are leen to remain flationary and
fometimes even to afcend, which, it is alleged, could not take

place, were not the particles of lefs ipecilic gravity than the

air. Now the afcent of clouds is in all probability an op-

tica! deception. It is occafioned by the diflblution or eva-

poration of the under furface of the cloud, and the fuperior

new formation of a cloud. We have no fufficient reafon for

believing that the individual particles of clouds afcend
;
yet

they frequently defcend with a velocity almofl impercep-

tible ; this arifes from the refiflance the air makes to the

motion of fmall bodies, which, it is well known, increafes in

proportion as their diameters decreafe. The epithet vapour,

which denotes an elaflic fluid, .cannot, with philofophical

propriety, be applied to the vilible particles of water
conftituting clouds.

Mr. Pictet of Geneva publifhed an ingenious efTay on fire,

which was tranflated into Englifh and publifhed in 1791.
This gentleman, impreffed with fuch ideas of the powers of
fire in every thing which relates to evaporation, is tempted
to look upon it as the fole agent in this clafs of phenomena,
and to renounce the idea that air afts in the manner of che-

mical dijfulvenls. He obferves, " the very fpecious argu-

ments 01 my learned colleague (SaufTure,) in his hygrome-
try in favour of that opinion, had long feduced me ; but
the charming fimplicity which the theory of evaporation

would acquire if we could divefl it of the agency of air ;

the pofiibility I perceive of reducing the whole to the ac-

tio:* of fire ; the probability which increafes with the fim-

plicity of every natural hypothefis, attract me, I confeis,

llill more forcibly." Page 222.

In the Philof. Tranfac. for 1792, there is an efTay of

De Luc on evaporation. This acute philofopher diilin£tly

maintains that vapour in the air is precifcly the fame as va-

pour in vacuo, and in both cafes is formed by the intimate

union of fire with water ; he denominates hjleam, and fhews

that fleam in air of any denfity, and fleam in vacuo, affect

the hygrometer alike, provided the fleam has the fame tem-
perature and tlaflicity, at lead' within the ordinary range of
atmofpheric temperature. He flrenglhens his opinion of

fleam in air, and in vacuo being the fame from the fact that cold

i« produc d, or heat abforbed, by evaporation in both cafes.

From the fact; asafcertaintd refpedting fleam by Mr. Watt

and others he juflly infers, that there is a certain minimum
diltance of the particles of fleam for each temperature, at

which they retain their tlaflicity ; if they are condenfed by

any mechanical force within the limit of this diltance, they

low their elaflicity and become water ; if not, they retain it,

and aft as any other permanently elaflic fluid. In fpeaking

of fleam in air, he obferves, " that no mechanical caufe can

produce the decompofition (condenfation) of that fluid,

but by forcing its particles to become nearer each other

than the actual temperature can admit, which cannot hap-

pen in the atmofphere, except by the accumulation of Ileam

itfelf in fome part of it." " He concludes that the product

of evaporation is always of the fame nature, namely, an ex-

panlibie fluid, which either alone, or mixed with air, affects

the manometer by preffure, and the hygrometer by moifture,

without any difference anting from the prefence or abfence

of air, at leaft without any perceived hitherto."

In 1793, Mr. Dalton publifhed a volume of meteorolo-

gical effays, in which he gives a theory of vapour, very

nearly allied to that of De Luc above-mentioned, ai:d to

the opinion of Pictet, though he feeing to have been unac-

quainted with thefe circumftances. From the refults of

ceitain experiments and observations he concludes, "that
the vapour of water (and probably of molt other liquids)

exiflsat all times in the atmofphere, and is capable of bear-

ing any known degree of cold without a total condenfation,

and that the vapour fo exifting is one and the fame thing as

Jlcam or vapour of 212 or upwards. The idea, therefore,

that vapour cannot exifl in the open atmofphere under the

temperature of 212", tuilefs chemically combined therewith,

I confidcr as erroneous ; it has taken its rile from a fuppo-

fition that air preffing upon vapour condenles the vapour

equally with vapour preffing upon vapour, a fuppofition we
have no right to affume, and which, 1 apprehend, wili plainly

appear to be contradictory to reafon and unwarranted by
facts ; for, when a particle of vapour exifts between two
particles of air, let their equal and oppoiite preflures upon
it be what they may, they cannot bring it nearer to another

particle of vapour, without which no condenfation can take

place, all other circomflauces being the fame; and it has

never been proved that the vapour in a receiver from which

the air has been exhaufted, is precipitated upon tne admif-

fion of perfectly dry air. Hence then we ought to conclude,

till the contrary can be proved, that the condenfation of

vapour expofed to the common air does not in any manner

depend upon the preffure of the air." Effays, p. 201.

In 1R02, Mr. Dalton pubhlherl, in the fifth vol. of the

ManchelTer Memoirs, a feries of interfiling effays relative to

evaporation; he found, ill. The expaufive force of pure

fleam over water in vacuo at all temperatures from 32° to

2 1
2"

; 2d. The expaufive force of dry air for the fame range

of temperature ; and, 3d. The expaufive force of dry air in

contact with water for the like range. From a compari-

fion of thefe experiments it appeared that the obfei vation of

De Luc was univerfally true ; namely, that fleam in vacuo

and fleam in air are precifely of the fame force at the fame
temperature. The law was found to apply equally to the

fleam from ether and other liquid;;, and to other elaflic

fluids, as well as common air. Mr. Dalton confiders thefe

facts to be decifive as to the nature of the connection be-

tween fleam and air, and infers that fleam forms a mechani-

cal mixtuie with air, and not a chemical compound, as fome
have fuppofed. This conclufion was confirmed by experi-

ments upon the quantity of water evaporated at different

temperatures ; which was always is proportion to the elaflic

force of vapour at the temperature. For inflance, water
at a 1

2

, or kept juft boiling, evaporates twite as fall as wa-
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EVAPORATION.
ter of iSo", nnd this twice as fafl at water of 150" ; and

the fmcrs of pure fleam '.it thofe temperatures arc 30, 15,

-and 7)j inches of meicury refpeftively. The rule, howev 1,

d<>e; not apply without a correction for low temperatures;

becausfe the Ream already iii the air prevents in degree the

afcenfion of frefh fteam ; whereas in high temperatures, the

fmall portion of fteam commonly in the air is too trifling to

have any obftrvable effect. Mr. Dalton has given a table

founded upon experience, and adapted to the above-:

tioned law, by which not only the actual quantity of water

evaporated m atmofpheric temperatures may be alcertained,

but alfo the quantity of vapour exiiUng in the air may be

found, provided the rate of evaporation is given. The

followh. c is an abftract of it.

The I. I column of the table expreffes the temperature; the

fecond, the correfponding force of vapour in vacuo, derived

from experiment ; the third column expreffes the number of

grains of water evaporated per minute, from a iurface of

28J fquare inclies, in a moderate current of air or nearly

calm ; the fourth is the like evaporation in a medium cur-

rent ; and the fifth is the evaporation when a ilrong bree2e

exifts, or a rapid current of air fweeps over the evaporating

furface. The air is funpofed to be perfectly dry or free

from vapour ; otherwife every particular ftate of atmofpheric

vapour would require a table. The table is intended to be

ufed when we want to find the quantity of water evaporated

from a given furface by the flow and gradual operation of

the atmofpheric temperature, or what has been called

Jpontaneous evaporation. But as it is- adapted to air per-

fectly free from vapour, it cannot be of any practical utility

without further data. The force of vapour actually exit-

ing in the atmofphere at the time muff be firft alcertained,

by determining the temperature at which dew begins to be

formed on a glafs, &c. containing cold water or a cold

mixture. Then the force due to that temperature muff al-

ways be fubtra&ed from the whole force due to the given

temperature of the evaporating water.

Table.

Whole evaporating force, portable, for 60° = 2.70 grains.

Exifting force of atmofpheric vapour for 50 = 1.92 grains.

Remainder - - .78 grains.

Hence a furface of 28| inches would lofe .'^-dtlis of a

grain in each minute.

Again ; fuppofe the atmofpheric vapour to be at 20".

with a ftrong breeze, in one cafe, the air being 32' ; and

t'n atmofpheric vapour to be at 50 , in another cafe, with

calm air at 58'
; query the rates of evaporation in thofe two

cafes >

Temperature

212°

Force of va-

pour in Inch.

of M<T.

30.00

Grains of Water evaporated.

Loweft

1:0

.52

.62

•74
.80

1.05

1.26

1.50

i-77

2.10

2.46
2.88

3-4°
4.00

4.68

Mean

'54

Higheft

189

.82

•97
1. 17
'•39

1.65

1.99

2.36

2.78

3-3°

3-87

4-53

5-34
6.29

7.46

20°

25

30

35
40

45
5°

55
63

65
70

73
80

85

.129

.156

.186

.221

.263

.316

•375

•443

.524

.616

.721

.851

I.coo
1. 17

.67

•79

•95
1. 14
'•35
1.62

1.92

2.28

2.70

3.16

3-7=>

4-37

|

5-'4
6.C7

1 ft Cafe. Whole evaporating force per

table, for 32
Exifting force of atmof. vap. for 20

Remainder, or rate of evaporation

= 1.26 grains.

.82 grains*

•44 grains.

evaporating force, per2d Cafe. Whole
table, for 58"

Exifting force of atmof. vap. for yo
1

Remainder, or rate of evaporation

1.96 grains.

1.50 grains.

= .46 grains.

Problem 1.—Having given the quantity of force of at-

mofpheric vapour, to find the rate of evaporation,

—

Suppofe that atmofpheric vapour begins to be condenfed

at 50 , and the temperature of the air is 6o° 3
query the

rate of evaporation, with a medium breeze ?

Hence it appears that under the circumftances above-
mentioned the evaporation would be nearly the fame in both;

cafes.

Problem 2.—Having given the rate of evaporation, to find

the quantity or force of amofpheric vapour.

Suppofe the evaporation from a Iurface of 28J inches i»

found to be one grain in a minute, with a medium breeze,.

the temperature being 70° ; query the quantity and force of
atmofpheric vapour ?

Whole evaporating force, per table, at 70 = 3.70 grains

Obferved evaporating force - - = 1. 00 grains

Remainder = exifting atmofpheric force 2.70 grains,

which correfponds to 6o J
, for the temperature at which

the atmofpheric vapour would be found to be condenfed at

the time.

Mr. Dalton contends that all the different gafes confti-

tuting the atmofphere, namely, azotic, oxygenous, carbonic

acid, and fteam, are independent of each other; fo that they

prefs the furface of the earth and other bodies with their

own weight only, when in a ftate of equilibrium. Whence
he confiders the quantity and force of fteam in the atmofphere
as fynonymous terms. Thus in the above example, the force

of fteam of 6o° being reprefented by .524 parts of an inch

of mercury, the weight ef the incumbent atmofphere t>l

fteam mull be the fame, or equal to 7 inches of water
nearly. This notion, concerning the whole quantity of

fteam in the atmolphere incumbent upon any place, is en-

tirely new ; and, if correct, muft be of the firft importance ia

meteorology.

Though the rcafons affigned by De Luc and Dalton for

the non-condenfation of fteam, already exifting in air, appear

to be incontrovertible, yet from what has been faid above,

no fufficient reafon has been given by either of them for the

entrance of fteam of low temperatures into the atmofphere.

How does fteam of ^th part of the force of the atmo-

fphere at firft penetrate it ? Even Sauffure fpeaks of the-

fac\, and as if there were no difficulty attending it. De
Luc does not attempt any explanation. Dalton feems to

have been fully aware that the hypothefis of pure fteam ex-

ifting in air was not tenable without obviating this difficulty.

Accordingly he conceived that the particles of fteam are

not repulfive to thofe of air, but only to other particles of

fteam ; hence the new formed fteam has a kind of vacuum,

to enter in the pores or interftices of the air. But this, it

is thought by many, is geing into the other extreme, and

7 making
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making tlic facility much too great j befides, there is no

notion fo general and fo probable, as the one that heat is

the caufe of repulfi .1
; and if this notion be true, the

particles of (team cannot be admitted to lie repullive of each

Other, and indifferent to thofe of air. Mr. Dalton, it feems,

now confiders tin- inequality in the fize of the ultimate par-

ticles of different el Is to be the caufe why they are

conftant'y diffuling themfelves through each other, and

never obtain a proper equilibrium till their particles take the

arrangement, which they would do in a vacuum ; and the

elevation of fteam from the furface of water, he fuppofes,

takes place, becauie certain particles of the furface are in a

great meafure exempt from the preJTure of the atmofphere.

Sec New Syftem of Chemical Philofophy, p. 190.

From the experiments of Mr. Watt on lleam, it appears

that evaporation at high and low temperatures is much the

fame as to the expenditure of heat for a given weight of

water.

The evaporation from iee of 32° does not differ materially

from that of water, at the fame temperature. Electricity is

faid to promote evaporation in fome degree.

Evaporation in Meteorology.—With refpedl to the natural

evaporation of water from the fu-face of the earth, the ex-

periments of Mr. Hoyle and Mr. Dalton, of Manchefter,

are nearly the only ones that are fufficiently numerous from

which to draw any conclufions. They took a cylindrical

veffel of tinned iron, 10 inches in diameter, and three feet

deep ; there were two pipes toldered into it, one at the

bottom, the other at the top, for the water to run off into

bottles. The veffel was filled with gravel, fond, and foil,

and fubfaquently the foil was covered with grafs and other

living vegetables. It was nearly buried in the ground in

an open frtuation, and provision made for placing bottles to

the two oiDes. In this manner it was expofed to receive

the rain, and to fuffer evaporation from the furface, the

fame as the furrounding green ground. A regular regifter

was kept of the water which percolated through the foil

and gravel into the bottles ; and a ram gage of the fame

furface was kept clofe by, for the fake of comparifon.

The refults are contained in the table below, together with

the mean evaporation from a like furface of water, for the

three fucceeding years.

Water thr<Jugh the two Pipes.
Mean

.Mean

Evop.

Mean
Evap.

179'j 1697 179S Mean. Rain. t'roiu from

Ground Water.

Inch. Inch Inch. Inch. Inch. Inch. Inch.

January I.90 .68 I.77 I.45 2.46 I.OI 1.50
February I.78 .92 1. 12 I.27 I.80 •53 2.00
March •43 .07 •34 .28 .90 .62 3-5»
April .22 3° .18 •23 I.72 I.49 4.50
May 2.03 2-44 .01 I.49 4.18 2.69 4.96
June •'7 •73 — •3° 2.A8 2.l8 6.49
July •'5 t>3 — .06

1 4.t5 4.09 S- 6i
Anguft — — .50 •'7 355 338 6.06
September — .98 — 33 3.28 2.95 3-9°
Ocfober — .68 — •23 2.90 2.67 2-35
November — 1. 4 1.59 .88 293 2.05 2.04
December .2 ^ 3.08 1.88 1.72 3.20 I.48 1.50

6.88 10.95 7-39 841 3355 25.14 44-43
Rain

Evap.

3°-63 38-79 31.26

2 3-75 27.84 23-87

EVA
From this table it appears that the evaporation from a

furface of water, is nearly twice as much as from green
ground ; alfo, that about eight or nine inches of rain are
left for the fupply of fprings and rivers. This fnrphis of
water mud be evaporated from the fea, and return to it

again by the rivers.

Evaporation in Chemi/iry.—When artificial heat is applied,
the quantity evaporated will be nearly in geometrical pro-
greffion to the excefs of temperature, above that of the air.

It is always nearly in proportion to the furface expofed.
When the liquid is much below the margin of the veffel,

the evaporation is greatly retarded.

Evaporation in the Arts. In certain arts, fuch as dyeing,
printing, &c. quick evaporation is expedient. This is effec-

ted by expofing the wet pieces in a Hove, which has com-
monly a fire and long flues from which the heat is diffipaled
into the room. The cold air (hoMld be admitted into the
room as near the fire and flues as poffible ; and feveral fmall
openings at the top of the ftove fhould be made to fuffer

the vapoury air to efcape.

See the articles Clouds, Dew, Distillation, Hy-
grometer, Rain, Steam, &c.
Evaporation, in Pharmacy, Chemijlry, &c. denotes an

operation by which the more aqueous and volatile parts of
fluids are fpent, or driven away in fteam, fo as to leave the
remaining part ftronger, or of a higher confidence than
before-

Evaporation is effe&ed by fetting a liquor over a gentle
heat, to carry off the moft fluid and volatile parts, without
leffening the quantity of the other matters with which the
liquor is impregnated.
The veffels ufed for this purpofe are bafons, tefts, or

crucibles, which are made of glafs, metal, or earth, ac-
cording to the nature of the bodies on which the opera-
tion is to be performed. They are flat, fhallow, and wide,
fo that the body fvcm which the evaporation is to be made
may prefent a large furface to the air. In all evaporations
the degree of heat ought to be proportioned to the volatility
of the fubftance to be evaporated, and to the degree of
fixity of the fubftance intended to be left, and of its adhe-
fion to the volatile parts. In fome cafes, as in obtaining
oil from rectified fpirit of wine and ether, the liquors ought
to be evaporated upon the furface of water in open air,

without any other heat than that of the atmofphere ; in
others, when the part to be evaporated is not very volatile,
and when the remaining fubftance is very fixed, and does
not adhere much to the volatile part, as in the purification
of gold by antimony, a ftrong heat may be applied, and a
current of air direiied upon the furface of the body.
Macquer.

EVARCHUS, in Ancient Geography, a river of Afia,
forming the boundary between Paphlagonia and Cappa-
docia. Valerius Flaccus affigns it to Scythia, and fays it

abounded with fwans.

EVARISTUS, in Biography, bifhop of Rome, was
elected to that office about the year 100, in which he con-
tinued eight or nine years. Much has been faid of him with
regard to his decretals; his diftribution of Rome into
panfhes, his prefenting Adrian with a book concerning the
excellence of the Chriftian religion, and his martyrdom under
the reign of that emperor ; but tfoi'e and other fads col-
lected by modern writers do not ftand on fufficient authority
to obtain credit. Moreri.
EVASION, Evasio, in Law, is ufed for any fubtile

endeavour to fet afide truth, or to efcape the punifhment
of the law, which will not be endured. Thus, if a perfon
faya to another that he will not ftnke him, but will give

lira



E U B
liim a pot of ale to ftrike him firft ; and accordingly lie

ftrikc.«, the returning of it is punilhablc ; and if the perfon

firlt (Inking he killed, it is murder; for no man (hall evade

the jnftice ot the law by fuch a pretence to cover his malice.

I Hawk. P. C. 8l.

EUASPL.A, in Geography, a river of India, in the

northern part of the mountain Paropamiius, which ran S.E.

into the Indus.

EVATES, a branch or diviCon of the ancient Celtic

philofophers, the Druids.

Strabo diftributes the philofophers among the Britons

and Gauls into three fefts ; BocpJoi, hard:, Ovalaf, Evates,

and Ap/i^tt, Druids. He adds, that the Bards were poets

and muficians ; the Evates, priefts and naturaliils ; and the

Druids, moralifts as well as naturaliils. But Marcellinus,

Voflius, and Hornius, reduce them all to two fefts, viz.

Bards and Druids. Daftly, Ca:far, lib. vi. comprehends
them all under the name of Dru'uh } which fee.

The Evates or Vates of Strabo might probably be what
other authors, and particularly Ammian. Marcellin. calls

Enhcges ; but Mr. Bouehe, in his Hilt, de Provence, lib. ii.

chap. 2. diltinguifh.es between them. The Vates, he

fays, were inch as took care of the facririces and other

ceremonies of religion ; and the Eubages, thofe who fpent

their time in the fearch and contemplation of the great

mylteries of nature.

EVAUX, in Geography, a town of France, in the

department of Creufe, and chief place of a canton, in the

di It rift of Aubiiflon ; 26 miles E. of G'ueret. The number
of inhabitants in the place is 2,081, and in the canton 8,036,

and the territorial extent of 232! kiliometres includes 12

communes. Near it are a mineral fpring and baths. N. lat.

46 ' ' y - E. long. 3 33'.

E\ AX, in Botany, Gosrtn. v. 2. 393, fee FilAgo.
EVAZA, in Ancient Geography, an epifcopal lee of

Alia propria, under the metropolis of Ephefus ; mentioned

in the afts of the council of Ephefus.

EUBAGES, an order of prielts or philofophers among
the ancient Celtse or Gauls. Chorier takes the Eubages to

be the fame with the Druids and Saronidse of Diodorus.

Others will have the Eubages to be thofe whom Strabo,

lib. iv. p. 197. calls O.cctu:, Evates, or fates, on which

principle there is room to conjefture, that the word fnould

be written Ooaynr, it being eafy to miftake a T for a T.

See Druid.
EUBELSTADT, in Geography, a town of Germany,

in the bifhopric of Wurzburg, on the Maine ; three miles

S. of Wurzburg.
EUBCEA, in Ancient Geography, ene of the moft con-

fiderable of the Greek iflands, formerly joined to Breotia,

as Pliny informs us, by an ifthmus, fo narrow is the Eu-
lipus in fome places, which feparates it from the continent

;

and extending from north-eaft to fouth-weft 150 miles, but

where broadeft being only 40 miles, and 20 where it is

siarroweft. In compafs it is eftimated at 365 miles. This

ifland was anciently denominated Chalcis, Ellopia, Aonia,

Abantis or Abantia, Maoris, Oche, Bomo, &c. Its appel-

lation Eubcea is faid to be derived from a famous cave on the

eaftcrn coaft of the ifland, called by the Greeks av>r, pooj, or

the ox ftall,and this name was probably deduced from its ex-

cellent paitures. Euboea had feveral remarkable promon-

tories, which ftretched far into the fea ; of thefe Fliny and

Mela mention three, viz. Geraltus and Caphareus to the

fouth, and Censeum to the north ; and Strabo mentions a

fourth, which he calls Petalia,over-againft Sunium. Cenas-

um, now Capo Liter, and Geraltus, now Capo Roflo, are,

according to Strabo, 1200 furlongs diitant from each other,

EUB
which meafure exactly the length of the ifland, as it is fet

down by Pliny. The mountains of Euboea are high, and
covered during a great part of the year with fnow. The
i tnous city of Chalcis was lituated under one of them
of the fame name, and on another, called Dryphis, was a
temple dedicated to Diana. The following rivers are men-
tioned by Strabo, viz. Call is, Budarus, Cireoseus, and
Neleus or Melas. The champaign country was exceedingly
fertile, and yielded great plenty of corn, wine, oil, and all

forts of delicious fruits ; but it was chiefly famous for its

rich pallures. This ifland had in former limes many cities

of great note, which are mentioned by Strabo, Pliny, Pto-
lemy, and Mela. On the eaftern coaft llood the cities of
Geraftus, which was :i famous haven, Petalia, and Ca-
ryftus, near which were the celebrated quarries of Caryf-
tian marble, fo much valued by the Romans, and alfo of
Amianthus or Albedos. About five miles from Caryilus
was the tillage of Amarynthus, famous for a temple of
Diana. On the fame coall llood Eretria and Chalcis,

which fee refpectively. Between Chalcis and the promon-
tory Censeum, llood the cities of Edepfum and Oreos ; the

former being famous for its hot-baths, and the latter one of
the moll powerful cities of Euboea during the Trojan war,
and occupying the fourth part of the ifland, in the time of

Philip, tlie father of Alexander. The name Oreos was
changed by the Athenians, when they became mailers of
the ifland by means of Pericles, into that of Iftixa, or

Heftisea, which was the name of their tribe. On the north
fide of the ifland, oppoiite Theflaly, and extending from
Censeum to Artemifium, flood Dia, or Athens Diades

;

and on the coaft, waflied by the iEgean fea, flood the ma-
ritime city of Cerinthus. The inland cities mentioned by
Strabo, Pliny, Ptolemy, &c. were Ellopia, Nyfa, Euboea,
Orabia;, Rhamnus, Porthmus, Algae, and Tamyna.

Eubcea was probably one of the iflands in which the firft

Orientals, who palled from the continent of Afia towards
the coalts of Greece, made a Settlement. It mutt have

formed a very powerful Hate at an early period, fince its

king Elephenor condufted 40 (hips to the war of Troy.
Solinus afcribes the commencement of this monarchy to the

Titans. Others fuppofe Abas to have been the firft fove-

reign of Eubaa. The fucceflion of its fovereigns is little

known. In the time of Darius Hyltafpis, the cities of
Chalcis, Eretria, Caryilus, and Oreos, formed diltinft re*

publics, governed by ;he nobles, whom they called hippo-

bates, or horfemen ; none being received into the govern-

ment who were not able to maintain a certain number of

horfes. This oligarchy was not of long duration ; but it

was fucceeded by a democracy, compofed of domeftic ty-

rants, who feized all power to themfelves, and rul.d in their

feveral cities without controul. At length the Eubceans
fubmitted firft to Philip of Macedon, and then to his fon

Alexander, on whole death they endeavoured to fhake off

the Macedonian yoke ; but they were again brought under

fubjeftionby Antigonus. When the Romans firft pafled into

Greece, the kings of Macedon held this ifland in fubjeftion ;

but it was foon after declared free by the fenate, in order

to weaken the power of Philip in thefe parts. But not be-

ing fupplied with forces, they were unable to maintain their

liberty ; and fell under the power of Antiochus the Great,

and Mithridates king of Pontus. The Romans, however,

prevailing in the Ealt, reltored the Euboeaus to their former

ftate of liberty. It was not long before Marc Antony fub-

jeftedthem to Athens ; but Auguftus, incenfed againft the

Athenians for affifting his rival, firft gave freedom to the

city of Eretria, and foon after to the whole ifland, which

remained in a flourilhing condition, under its own laws, till

8 the
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the reign of Vcfpnfian, when it underwent the fame fate

as the other Rates of Greece.

Eubcia, the name of feveral towns in the ifland of Eu-
baci, Corcyra, and Lemnos.
EUBULTDES, in Biography, a native of Miletus, was a

fuccefl'or of Euclid in the Mcgntii; fchool. lie was a llrong

opponent of Ariftofle, and feized ev< ry occafion of cenfuring

his writings and calumniating his character. He introduced

new fubtleties into the art of difputaticn, feveralof which,

though often mentioned as proofs of great ingenuity, d. ferve

only to be remembered as examples of egregious trilling.

Th'ev belong to that fophiftical mode o£reafonihg, called hy

Ariffotle eriliie fyllogifms. A fingle fpeoimen will be fuffi-

eient. It ihall be of the fophifm, called from the exam-

ple, " the Lying :" if, wlien you fpeak the truth, you fay

you lie, you lie ; but you fay you Be, when you fpeak the

truth ; therefore in fpeaking the truth, you lie. Tin fe

filly inventions lor perplexing plain truth were formerly in

fuch high re! ute, that Chrylippus wrote fix books upon
the above mentioned fophifm ; and Philetas, a Choan, died

of a ccfnfumption which he contracted by the clofe ftudy he

bellowed upon it. The inferiptioh upon his tomb was
.-,., "The Deceived." Brucker's Hill. Phil, by

Enfield, vol. i. p. 192.

EUCALYPTUS, in Botany, from vj, well, and K&Xwrfef,

covered, alluding to the peculiar lid which covers the calyx

and ecclofesthe orgar.sof impregnation. L'Herit. Sert.Angl.

]8. Ait. Hort. Kew. v. 2. 157. Willd. S'p. PI. v. 2. 976.
Mart. Mill. Diet. v. 2. Sm. Bot. of N. Holl. 39. JuiT. 451.
Clais and order, Icofandr'ia Monogynia. Nat. Ord. Hefpe-

ridee, Linn. Myrti, JuiT.

Gen, Ch. Ceil. Perianth fuperior, of one leaf, abrupt, en-

tire, permanent, clofed before impregnation with a convex

or conical, entire, deciduous lid, which is fomecimes, if not

always, of two or three layers. Cor. none. Slam. Filaments

numerous, thread-lhaped, equal, inferted into the margin

of the calyx within the lid, and not expanding till after it

falls, anthers roundilh, two-lobed, fmall. Fiji. Germen
inferior, urceolate, firmly united with the bafe of the calyx,

fornetimes angular ; ftyle Grr.ple, columnar, about as long

as the full-grown ftamens ; ftigma fimple, bluntiih. Peric.

Capfule roundilh, crowned with the rim of the calyx, of three

or four cells, opening at the top. Seeds numerous, angular,

fmsll.

Eff. Ch. Calyx fuperior, permanent, truncated, covered
before flowering with an entire lid, which foon falls off.

Capfule of three or four cells, opening at the top. Seeds

numerous.

This genus was founded by the late M. L'Heritier in

his Sertum Anglicum, upon a fingle fpecies,. from Van
Diemen's land, named by him obliqua, and figured in the

2Cth plate of that work. Its description never appeared.

The generic characters were by him communicated to the

Hortus Kewenfis, and adopted, with fome neceffary cor-

rections, in Dr. Smith's Botany of New Holland, where a

fecond fpecies is figured, E. robttfla, t. 13. This is call-

ed New Holland Mahogany, or Brown Gum Tree, and is

one of the loftieft trees about Port Jackfon, being often

100 feet high, and proportionably thick. The wood hard,

heavy, ftrong, red and very refinous. Leaves alternate,

ftalked, ovate, entire, a little oblique and unecpjal. - Flowers
in denfe fimple umbels, of a tawny yellow, on fimple or di-

vided angular ftalks, growing in a corymbofe manner about
the ends of the branches. The lid m this fpecies is conical,

as long as the calyx and germen, with a ftrifture in the

middle ; that of the former is fhort and hemifpherical, with
a minute point. Four more fpecies from New South

EUC
Waksare defcribed in the work laft mentioned, and fix ad-

ditional ones by the fame author in the Tranf. of the Linn.

Soc. v. 3. p. 283— 2R ft. All thefe 12 are adopted by
Willdenow in his Sp. PI. A new one, E. marginata, was
added to this lift by Dr. Smith in Tr. of Linn. Soc. v. 6.

302, who has fince figured and fully defcribed one of the

molt important of the former, E. ireftnifera, the Red Gum
Tree, in his Exotic Botany, v. 2. 49. t. S4. This blof-

fomed in Lady De Clifford's green houfe at Paddington.

TheJJoivrrs are green with white ftamens. l.'ul conical,twice

as long as the calyx and germen, conliiling of three coats, of
which theoutennoft is formed oi three ribs originating from
the angles of the germen.—The tree produces an aftringent

refin, ofa fine deep red, whole probable ufis in medicine or

tile arts merit enquiry. Many more fpecies of this genus
are faid to abound in New Holland, all lofty trees, dellitute

of hairinefs, with fimple, lanceolate, or fomewhat ovate,

pointed, entire leaves, generally oblique, and often unequal,

at the bafe ; without Itipulas. They are commodiuuily
divided into two feclions, by their hemifphencal or coni-

cal lids.

EUCARPIA, in Ancient Geography, a town of Aiia, in

Greater phrygia, according to Ptolemy and Strabo.

EUCERA, in Entomology, a genus of Hymenoptera,
propofed by Scopoli, and adopted by various late writers.

Under this denomination are comprehended thofe of the
Linnsan genus Apis (bee), which have the mandibles
horny, incurvated, acute, and toothlefs

;
jaw elongated, and

membranaceous at the tip ; lip horny, five-cleft ; tongue
inflected and feven-cleft ; antennae cylindrical, thofe of the
male very long, and often exceeding the length of the body ;

the abdomen ihort and downy ; tail of the female armed
with a fting. The infects of this genus form cylindrical

cavities in the earth, in which they depolit their eggs, each
included in a feparate cell, and furnifhed with a fuitable pro-
vilion of honey for the fubfiftence of the young when
hatched. In the winged ftate the Eucere fly with great
rapidity, and like the bee, collect the farina and nectar of
flowers with great induftry and activity. The females com-
monly differ much in appearance from the males of the
fame fpecies, independently of the length of the antennve.

Species.

Loncicornis. Black ;. fummit of the head, thorax,
and two fir ft rings of the abdomen above grey-downy ; reft

of the abdomen nearly glabrous. Latreille. Eucera hn-
gicomis, Fiibr. Kirby. Ap. Angl.

Native of Europe. The female of this fpecies is not dif-

tinctly afcertained. Mr. Kirby feems to entertain no doubt
of its being the infect figured by Panzer under the name of
Andrena (trigofa. Since his obfervations appeared,, how-
ever, Latreille has written on the fame fubject, and though
he does not refer to the remark of Mr. Kirby, he evi-

dently alludes to it in the following paffage, " ,Te doute
que l'andrene, que Vw/.cv unmme Jlrigofn, foit la femelle
de cette efpece. Son abdomen eft tres-different par fes

taches de cclui de I'eucere Isngicorne ct cet infe&e ne
paroit qu'au milieu du l'ete, tandis que le dernier ne fe

voit, qu'au printemps." The difference of the abdomen
may perhaps be eonlidcrcd in this ambiguous race lefs

definitive than the time of its appearance in the winged
ftate ; for if the firil be conllantly found only in the mid-
dle of the fummer, and the other in fpring, we fhould
admit them to be diftinct It further merits obfervation
that Latreille delcribes an infedt which he imagines to.
be the true female, " La femelle, &c."—" The female,
or, at kail, that which I regard as fuch, and of which fc

hnvr
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have fecn an individual in the colle&ion of the natural-
id Baumhaaver, differs only in the fhortnefa of the anten-
na:

; the head entirely black, and the pofterior feet very
downy." The fpecies inhabits Europe.

Atrjcornis. Antenna; black, as long as the body,
which is hairy and ferruginous. Fabr.

Native of Barbary.

Glauca. Antennae ferruginous, as long as the body,
the latter hairy and glaucous. Fabr. Sp. Inf. &c.

Inhabits the Eaft ; two firft fegments of the abdomen
with a black band.

Linguaria. Antenna: black, length of the abdomen;
thorax cinereous ; abdomen black. Fabr.

Native of Europe, on flowers.

Ti'MiaoROM. Antenna; length of the abdomen;
body black ; legs and jaws yellowifli. Finn. Fn. Suec.
Eucera tumulorum, Fabr.

An European infeft, alfo found on flowers.

Grisescess. Antenna? black, as long as the body;
the latter hairy and cinereous. Fabr.

Inhabits Barbary.

Antennata. Antennae as long as the body; abdo-
men black, with whitifh ftreaks. Fabr.

A fmall infect, found in abundance in the environs of Pa-
ris in autumn, and alfo in other parts of Europe. * The
lip is marked with a trilobate fpot of yellow ; the head and
thorax cinereous ; abdomen glabrous ; edges of the feg-

ments fringed with white , legs teflaceous.

Curvicornis. Blackilh-grey ; antennae convoluted,

fub-clavated ; abdomen roundilh ; margin of the wings
black. Scopoli. Native of Carniola.

Brevicornis. Ferruginous hairy; abdomen braffy

;

antenna: fhort and black. Fabr. Suppl.

This is an inhabitant of Italy, and is defcribed by Fabri-

riusfrom the cabinet of Dr. Allioni. The head, thorax, and
legs with ferruginous hairs.

Crassipes. Hairy cinereous ; abdomen black, with the

margins of the fegments greenifh ; pofterior thighs thick.

Fabr. Suppl.

Natn'e of Tranquebar in the cabinet of Lund. The an-

tennae of this infeft are fhort ; the wings are dufky with

fufcous tip ; legs yellowifli ; thighs of the pofterior pair

thick, dentated, and black ; fhanks incurvated, toothed, and

yellow. Whether this and the fpecies immediately pre-

ceding ought ftriftly to be placed with the Eucera:, (fo

named from the length of their antennae,) if they fhould be

of the male kind, may be fubmitted with deference ; the

fex is not mentioned in either inftance. Fabricius defcribed

them as Eucerae, and they agree in every refpeft with that

genus, except in the remarkable brevity of the antennae.

EUCHARIST, Eucharistia, the faerament of the

Supper, or a participation of the body and blood of Chrift,

under the fpeciesor figures of bread and wine. See Commu-
nion, Sacrament, Species, Transubstantiation,
and CoNSUBSTANTlATION.

The word in iis original Greek, Eujga«i$ia, literally im-

ports thank/giving, being formed of iv, bene, •well, and xx f^i
gratia, thanhs.

EUCHENDORF, in Geography, a town of Lower
Bavaria, on the Vils ; 14 miles W. of Vilzhofen.

EUCHERIUS, in Biography, a bifhop of Lyons in the

fifth century, fcegan his career in fecular life, in the various

offices of which he acquired wealth. He fuftained the rank

of fenator, and having married, had feveral children, among
whom were two fons, whom he lived to fee advanced to the

jepifcopal dignity. Wearied with the purfuits of the world,
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he embraced a monadic life, which he quitted for the
bifhopric of Lyons in the year 434. He attended the de-
liberations of the firft council of Orleans in the year 441,
and was diilinguifhcd for his learning and fagacity. He
was a popular preacher, upon thole principles of grace
which were vindicated by St. Auguftine. He died about the
year 454. Among the various pieces attributed to Euche-
rius, may be noted " Epiftola de Laude Eremi, feu de Vita
Solitaria," intended to extol the advantages of afcetic

life, written, for the times, with uncommon beauty and
purity of language: " Epiftola Parxnctica de contemptu
Mundi, et Saccularis Piulofophiae ad Valerianum Cogr.a-
tum fuum," which was pubhfhed by Erafmns, with anno.
tatioi.s, at B.ifii in the year 1520, and pronounced to be
one of the mod elegant pieces of antiquity. To thefe may
be added two treatifes intended to illuftrate difficult paffages
of Scripture, of lefs v:.lue than thole mentioned above.

. and fomc others attributed to Eucherius, were
i and publifhed at Bafil in 153 1, at Rome in 1564,

and are likewife to be found in the fixth volume of the
" Bibliotheca Patrum." There was another Eucherius who
was likewife a billup of Lyons, and affifted at the fecond
council of Orleans about the year 529. Moreri.

EUCHITES, or EuCHIT/E, in Ecclefiajlical Hijl.ry, a

feft of ancient heretics, who were firft formed into a
religious body towards the end of the fourth century,

though their doctrine and difcipline fubfifted in Syria,

Egypt, and other eaftern countries before the birth of Chrift;
they were thus called becaufe they prayed without ceafing,

imagining that prayer alone was fufneient to fave them.
Their great foundation was thofe words of St. Paul,

Epift. i. to the Theffalonians, chap. v. ver. 17. pray without

ceafing.

The word is formed of the Greek, ^x^, prayer, whence
vjyj.T?.i, the fame with the L,ztm,precatoret, prayers. They
were alfo called Enthufiajls and M'Jfalians, a term of
Hebrew origin, denoting the fame as Euchites.

The Euchites were a fort of myftics who imagined, ac-

cording to the oriental notion, that two fouls refided in

man, the one good and the other evil ; and who were
zealous in expelling the evil foul or daemon, and haftening

the return of the good fpirit of God, by contemplation,

prayer, and ringing of hymns. They alfo embraced the

opinions nearly refembling the Manichean doftrine, and
which they derived from the tenets of the oriental philofo-

phy. The fame denomination was uled in the twelfth

century, to denote certain fanatics who infefted the Greek
and Eaftern churches, and who were charged with believ-

ing a double Trinity, rrjefting wedlock, abdaining from
flefh, treating with contempt the facraments of Baptifm and
the Lord's Supper, and the various branches of external

worfhip, and placing the effence of religion folely in external

prayer, and maintaining the efficacy of perpetual fupplica-

tions to the Supreme Being fur expelling an evil being or

genius, which dv. elt in the bread of every mortal. This
left is faidto have been founded by a peifon called Lucope-
trus, whofe chief difciple was named Tychicus. By degrees

it became a general ai d invidious appellation for perfons of

eminent piety and zeal for genuine Chriftianity, who oppofed
the vicious praftices and infolent tyranny of the priedhood ;

much in the fame manner as the Latins comprehended all

theadverfariesof the Roman pontiff under the general terms

of Waldenfet and Albigcnfcs. Mofh. Eccl. Hilt. Eng. edit.

8vo. vol. i. p. 350. and vol. li. p. 441.
St. Cyril of Alexandria, in one of his letters, takes

occafion to cenfure feveral monks in Egypt, who, under

pretence of refigning themferves wholly to prayer, led a

lazy,
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lazy, fcandalous fife. A cenfure likewife applicable to

li : llerics ia general.

EUCHQLOGIUM, Ki^oXc^v, a Greek term, fignify-

ing, Literally, a . on ,' oyer.

The wmd is formed of Jf^ij prayer, and \oyoit al/courje.

The Euchologium is properly the Greek ritual, wherein

are preferibed the order and manner of every thing relating

to the order and adminiftratioh of their ceremonies, facra-

Hi its, ordinations, &c.

Fa. Goaar has given us an edition of the Greek Eucholo-
gium in Greek and Latin, with notes, at Paris.

EUCHROON, in Surgery, a philter mentioned by
Scribonius Lar
EUCHYMIA, fr.. i d

,
juke, in Medi-

cine, a good temper of the blood, or oilier juices and fluids

in nn animal bod .

EUCLABRIS, in Antiquity, a table whereon tic

Daughtered victim w , in order to have its inteflines

carefully infpected. It was from this tabic that the vcflcls

ufed in facrifices were called euclabria.

EUCLASE. The colour cf this mineral is a very clear

fea-green. It occurs only cryftallized. Its primitive form

jsthat of an oblique quadrilateral prifm, but its fummits are

generally fo complicated by truncatures and bevellihgs as

to render a mere verbal defcription of it wholly unintel-

ligible : in this flate it refembles certain varieties of topaz,

but may readily be diftinguifhed by mcafuring the obtufe

angles of the prifm, which in this mineral are 133 , whereas

in the topaz they are 124 ; its lamellae alfo are not perpen-

dicular to the axis of the prifm. It has a brilliant vitreous

lullre. Its fracture in the direction of its axis and parallel

to the fmall diagonal of its bafe is perfectly lamellar ; but

When parallel to the large diagonal is very imperfectly fo.

Its crofs fracture is fomewliat conchoidal. It is tranfparent

and has a double refraction. It is fufficiently hard to fcratch

quartz, but is remarkably brittle. Sp. gr. = 3.06.

When expofed to the blowpipe, it firit lolcs its tratif-

parency, and then melts into a white enamel. It has been

analyfed by Vauquelin, with the following refult

:

Silex

Alumine
Glycine -

Iron - -

Lofs

This mineral is fo very rare that only a fmall portion

could be afforded for analyfis ; of the lofs, Vauquelin

attributes the greateft part to water of cryltallization, and

the reil is probably alkali.

The euclaf" was found in Peru by Dombey, and all the

fpeciincns in the cabinets of Europe were brought over by

ll.i\ naturalift.

I.UCLEA, in Botany, is derived by Profeflbr Marlyn

from uikXim, glory, or celebrity, which feems in no refpedt

applicable to this plant. We would rather explain it by

iu, -.veil, and xPsi*, tojbut up, becaufe of the manifold co-

ngs of the feeds, each of which isenclofed in an arillus,

•within the cell of a capfule, whofc outfide moreover is

protected with a covering of pulp. To all this indeed

I,' Heriticr full adverted, and not I.innjrus nor Thunberg,

one of whom probably invented the name. Linn. Siippl.

(,;. Thunb. Nov. Gen. 84. L'lltrit. Sert. Angl. 31.

Vol. XIII.

35 to 36
18 — 19

H — 15

2 — 3

69 — 73
3' — 2 7

100 — 100
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Sc!u-b. 609, 700. .luff. 432. Oafs and order, ]),.:. 7

Dodccandria, or perhaps, a:, the Linnsean Syftem novv

Hands, Polygamic Moiwecia. Nat. Ord. uncertain, Juff.

Gen. Ch. (.'//. Perianth inferior, fmall, with live teeth,

permanent. Cor. of one petal, larger than the ea'yx, in

live deep, ovate, obtufe, equal, fpreading fegments. Stam.
Filaments about fifteen, fhort, inferted inlo the receptacle;
anthers erect, fquare, (lightly downy, (horter than the
corolla. Pip, Germen fuperior, ovate, fomewhat pyra-
midal ; flyles two", tii 1 mgth of the ftamens; fligmas urn-

pie. Pcric. Capfule with a pulpy coat, roundlfh, v.it'.v

three horns, three cell?, and three valves. St Jt folitary,

roundifh, each enclofed in an arillus ; one or two of them
frequently proving abortive.

F. ff Cii. Calyx with five teeth. Corolla in five deep
equal fegments. Stamens [5. Styles two. Capfule fu-

p hor, pf three cells, pulpy-coated. Seeds folitary, en-
cloted in an arillus.

Obf, L/Heritier, fiom whom the above characters are
taken, remarks that lome flowers have an abortive germen,
but he never faw any that were entirely female without
ilamens. Thunberg deieribes diflinct male and female
flowers, and aif-rts that the former are molt frequently
iive-eleft, the latter four-cleft. Linnaus does not advert to
any fuch difference.

Thunberg defines three fpecies, all natives of the Cape
of Good Hope, in his Prodtomus, p. 85.

1. E. lanc.-ti. " Leaves lanceolate, flat."

2. E. racemofa. " Leaves ovate, flat."— E. racemofa
;

Linn. Suppl. 428. L'Herit. Sert. Angl. 32. Ait. H.
Kew. v 3. 411. iTadus foliis fubrotundis, fructu race-
molo ; Burro. Afric. 238. t. 84. f. 1 : and Euonymus fohis

lubrotundiS integris, fructu cornieulato ; ibid. 260.
t. 97. f. I. E. africanus, foliis laurinis, fructu aculeato

;

Breyri, Ic. 31. t. 22. f. 3.) A finooth branching fhrub, with
alternate, obovate, thick, fomewhat revolute leaves, about
an inch long, on fhort footllalks. Flowers eight or ten
in each axillary drooping clulter, about as long as its cor-
responding leaf. Petals fnow-white. Fruit red, the lize

of a pea.

3. E. undulata. " Leaves ovate, undulated."—Much
like the laft in general afpect. Its red fruit is eaten by
the Hottentots, who call the plant Guarri-bofches.

EUCLID, in Biography, a native of Megara, arid

founder of the Megaric or Eriflic feet, was dillinguifhe'i

by his fubtle genius, and early application to the itudy of
philofophy. Having acquired fome knowledge of the art
of difputation from the writings of Parmenides, he was
induced by the fame of Socrates to remove from Megara
to Athens, where he became the auditor and difciple of
this eminent philofopher. Notwithllanding the terror of
the decree which enacted, that any inhabitant of Megara
who fhotild be feen at Athens fhould forfeit his life, he
frequently came to Athens by night, from the diftance of
about 20 miles, concealed in a long female iloak and veil,

to viiit his mailer. He alfo frequently engaged in the
bulincfsand difputcs of the civil courts, by which proceed-
ing he_ offended Socrates, who defpifed forenfic contefts;
and this circumllancc feems to have occafioned a reparation
between them. Afterwards he put himfdf at the head of
a fchool in Megara, where his chief employment was to
teach the art of difputation. Although he was much addict-
ed to vehement debates, be pofl'efled fo great a command-of
temper, thai in a quarrel with his brother, who faid to him,
" Let me perifli if I be not revenged upon you," Euclid
replied, " And let ate perifll, if I d* not fubdue your re-
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fentment by forbearance, ar.d make you love me at much

verfe from the analogical method of reafoning, Euclid
of opinion that legitimate argumentation confifts in

seducing fair conclufions from acknowledged prcmifcs. He
B«M, that there is one fupreme good, which is called by
the different names of Intelligence, Providence, God ; and
that evil, confidered as an oppofite principle to the fove-
reign good, has no phyfical e'xiftence. The fupreme good
he defined to be that which is always the fame. Good he
therefore confidered abilratledly, as refiding in the Deity,
and he kerns to have maintained, that all things which exift
are good by their participation of the firft good, and that
in the nature of things there is no real evil. When Euclid
was afked his opinion concerning the gods, he replied, " I
know nothing more of them than this : that they hate inqui-
fitive perfons." Brucker's Hift. Phil, by Enf. v. i.

Euclid, known to every well educated youth by his
«' Elements," was, according to the teftimony of Pappus
and Proclus, a native of Alexandria, in Egypt, where he
flourished and taught the mathematics in the reign of Ptole-
my Lagus, about 300 years before Chrift. His was the
full mathematical fchool in that far famed city, where, till

its conqucft by the Saracens, mod of the eminent mathe-
maticians were either born, or ftudied. To Euclid, and
to thofe immediately educated by him, the world has been
indebted for Eratoilhenes, Archimedes, Apollonius, Pto-
lemy, &c. " The Elements," to which we have already
referred, are not to be wholly attributed to Euclid, many
of the invaluable truths and demon flrations contained there-
in were difcovered and invented by Thales, Pythagoras,
Eudoxus, and others ; but Euclid was the firft who re-

duced them to regular order, and who probably interwove
many theorems of his own, to render the whole' a complete
and connected fyftem of geometry. " The Elements" con-
fift of fifteen books, but the lafl two are fufpected to have
been written 200 years after Euclid's death, by Hypficles
of Alexandria. The beft edition publifhed in this country
1s that printed at Oxford, in folio, in 1703 ; but the moil
common edition in our fchools is that by the late learned
Dr. Simfon. Euclid is faid to have been a perfon of agree-
able and pleafing manners, and admitted to habits of friend-

ship and familiarity with king Ptolemy, who once demanded
of the mathematician if he could not diredt him to fome
ft orter and eafier way of acquiring a knowledge of geome-
trical truths, than that which he had exhibited in his

" Elements," to which Euclid replied, that " there was no
royal road to geometry."

Euclid, as a writer on mufic, has ever been held in the
highefl eltimation by all men of fcience who have treated

of harmonics, or the philofophy of found. As Pythago-
ras was allowed by the Greeks to have been the firft who
found out mufical ratios, by the divifion of a monochord,
or fingle firing, a difcovery which tradition only had pre-

ferved, Euclid was the firft who wrote upon the fubjeft, and
reduced thefe divifions to mathematical demonftration.

His «« Elements" were firit publifhed at Bafil, in Swif-
ferland, 1533, by Simon Giynxus, from two MSS. the
one found at Venice, and the other at Paris. His " Intro-

duction to Harmonics," (Euta.yj.-yr, d(y.'MKn,) which in fome
MSS. was attributed to Cleonidas, is in the Vatican copy
given to Pappus ; Meibomius, however, accounts for this,

by fuppofir.g thofe copies to have been only two different

MS. editions of Euclid's work, which had been revifed,

corrected, and reftored from the corruptions incident to fre-

quent tranfeription by Cleonidas and Pappus, whofe names
were, on that account, prefixed. It firft appeared in print
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with a Latin verfion, in 1498, at Venice, under the title of

" Cleonidae Harmonicum Introdu&orium :" who Cleonidas

was, neither the editor, George Valla, nor any one elfe

pretends to know. It was John Pena, a mathematician in

the fervice of the king of France, who firft publifhed this

work at Paris, under the name of Euclid, in 1557. Af-
ter this, it went through feveral editions with his other

works.

His " Section of the Canon," (KaraTo/** umt;,) follows

his " Introduftion ;" it went through the fame bands and

the fame editions, and is mentioned by Porphyry, in his

Commentary on Ptolemy, as the work of Euclid. This

tract chiefly contains fhort and clear definitions of the fe-

veral parts of Greek mufic, in which it is eafy to fee that,

mere melody was concerned ; as he begins by telling us,

that the fcience of harmonics coufiders the nature and ufe

of melody, and conlilts of feven parts : founds, intervals,

genera, iyftems, key;., mutations, and melopceia ; all

which ha\e been feverally confidered in the differtation.

Of all the writings upon ancient mufic, that are come
d»\vn to us, this feems to be the moll correct and com-
preffed : the refl are generally loofe and diffufed ; the

authors either twilling and diftorting every thing to a fa-

vourite fyftem, or filling their books with metaphyfical

jargon, with Pythagoric dreams, and Platonic fancies,

wholly foreign to mufic. But Euclid, in this little trea-

tife, is like himfelf, clofe and clear
;
yet fo mathematically

fhort and dry, that he bellows not a f) liable more upon the

fubjedt than is abfolutely necefTary.

His object feems to have been the comprefling into a
fcientific and elementary abridgment, the more diffufed and

fpeculative treatifes of Arifloxenus. He was the D'Alem-
bert of that author, explaining his principles, and, at the

fame time, feeing and demonftrating his errors. The mu-
fical writings of Rameau were diffuled, obfeure, and indi-

gefled ; but M. D'Alembert, extracting the eiTence of his

confufed ideas, methodized his fyftem of afundamental lafe,

and comprefTed, into the compafs of a pamphlet, the fub-

flance of many volumes. See Elemens de Mulique, fui-

vans Ies Principes de Rameau.
According to Dr. Wallis, (Phil. Tranf. No. 242, and

Lowthorp's Abridg. v. i.) Euclid was the firft who de-

monllrated that an octave is fomewhat lefs than fix <wholt

tones ; and this he does in the 14th theorem of his " Section

of the Canon." In the I Jth theorem he demonftrates that

a fourth is lefs than two tones and a half, and a fifth lefs

than three and a half; but though this proves the neceffity

of a temperament upon fixed inftruments, where one iound

anfwers feveral purpoles, yet he gives no rules for one,

which feems to furnilh a proof that fuch inftruments were

at lead not generally known or ufed by the ancients.

What Aniloxer.us called a halftone, Euclid demonftrated

to be a fmaller interval, in the proportion of 256 to 243.
This he denominated a limma, or remnant ; becaufe giving

to the fourth, the extremes of which were calledfoniJlabiles t

and were regarded as fixed and unalterable, the exact pro-

portion of 4 to 3, and, taking from it two major tones

f x |, the bmma was all that remained to complete the

diateffaron. This divifion of the diatonic genus being thus,

for the firft time, ellabiilhed upon mathematical demonftra-

tion, continued in favour, fays Dr. Wallis, for many ages.

But this is further explained in other articles.

EUCOMIS, in Botany, from aaofoK, having beautiful

hair, alluding to the leafy tuft of barren brafteas, which
crowns the fpike of flowers. See Coma.—L'Herit. Sert.

Angl. 17. Ait. Hort. Kew. v. 1.432. Schreb. 798. Willd.

Sp. PI. v. 2. 92. Mart. Mill. Diet, v. 2. (Baulxa; Lamarck
EacycL
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Encycl. r. i. ^2. t. 239. JufT. 52. Venten. v. 2. 163.

FritiHaria; Linn. Gen. 164.) Oafs and order, Hexanaria
Monogyn'ta. Nat. Old. Coronarix, Linn, sljphodeli, .luff.

Gen. Ch. Ceil. none. Cor. of one petal, inferior, bell-

fhaped, regular, permanent, in fix deep, equal, oblong,

obtufe, 'fpreading fegments. Slam. Filaments fix, fhorter

than the corolla, awl-fhaped, dilated at the bafc and united

by that part into a concave nectary, attached to the bottom

of the corolla ; anthers oval. Pijl. Gcrmcn luperior, ovate,

with three furrows; llyle awl-(haped; ftigma fimple. Perie.

Capfule ovate, thrce-lobcd, of three cells. Seeds nume-
rous, fmall, ovate.

Eff. Ch. Calyx none. Corolla inferior, in fix deep,

fpreading, permanent, equal fegments. Filaments united

at their bafe into a concave ne&ary, attached to the

corolla.

1. E. nana. Ait. Hort. Mew. v. 1. 432. .lacq. Hort.

Sehoenbr. v. 1.47. t. 92. (FritiHaria nana; Linn. Maut.

223.) Stalk club-lhaped. Leaves numerous, broad-lan-

ceolate, crenate. Barren brafteas elliptical.—Native of

the Cape of Good Hope, as are all the known fpecies.

Bulb ovate, rather large. Leaves radical, about eight,

pale-green, fpreading, recurved, obovato-lauceolate, loine-

what acute. Stalk folitary, a Ipan high, green, fwelliug

coniiderably upwards, bearing a fhort fpike of green droop-

ingjloiuers, furmountcd with a tuft, about as long as the

fpike, confuting of elongated, elliptical, barren bratieas.

It is kept in the greenhoufe, and flowers in the fpring, but

is fcarcely cultivated except for the fake of curidfity.

2. E. bijolia. Jacq. Ic. Rar. v. 2. t. 449. Coll. v. 4.

215. Curt. Mag. t. S40. (Melanthium maffonixfolium
;

Andr. Repof. t. 368.)—Stalk club-fhaped. Leaves two,

elliptical, deprefled. Bra£teas all longer than the flowers,

pointed, recurved.—The leaves are ribbed, entire, very

broad. Slalk very fhort, green. Barren and fertile bracleas

uniform, and all longer than the jloiucrs, which are feffile

and ereft.

3. E. purpurea. (E. purpureocaalis ; Andr. Repof.

t. 3' 9.) Stalk clnb-fhaped. Leaves numerous, obovate,

obtule, deprefled. Fertile brafteas fhorter than the flowers ;

barren ones linear-lanceolate.—Drawn by Mr. Andrews in

the garden of G. Hibbert, efquire.—The broad, deprefled,

numerous leaves ; thick, violet Jlalk ; and numerous, nar-

row, purple-edged leaves of the crown, readily diftinguifh

this fpecies.

4. E. regia. Ait. H. Kew. v. 1. 43 }. (FritiHaria regia ;

Linn. Sp. PI. 435- Corona rcgalis, lilii folio crenato ;

Dill. Elth. t. 92, 93.)—Stalk cylindrical. Leaves tongue-

fhaped, crenate, deprefled. Barren bra£teas elliptical.

—

This moft refembles the firfl fpecies in iize, habit, colour,

and' the crenate edges oi its leaves ; but differs in its longer

indrical Jlalk, It has been much longer oultivated than
any other of the genus.

5. E. undulala. Ait. ibid. Curt. Mag. t. 10S3. (E.

ia ; Redout. Liliac. v. 3. t. 175. Balila-a ; Lamarck
f. 1.)— Stalk cylindrical. Leaves ovate-oblong, undulated,

fpreading. Barren brafteas aimott a» long as the fpike.

—

Introduced in 1 760 by Mr. Miller, who, from its blofloming

in autumn, which is not invariable, named it FritiHaria

autumnalis. Stalk taller than in the laft. /.eaves narrower

and longer. Mr. Gawler obferves that their undulations dif-

appear ai they decay.

6. L.punilata. L'Herit. Sert. Angl. t. 18. Curt. Mag.
t. 913. (Bafilia; Lamarck f. 2.)—Stalk cylindrical.

Leaves lanceolate, channelled, fpreading. Spikes manv
times longer than the barren bracleas.—The long Barrow

leave h, Jlalk elegantly Ipeckled with violet, and efprcially
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the great extent of the fpike, which is about a foot in

length, render this fpecies very diflinft. The corolla is of

a very pale green. German violet. The bafes of the leaves

are externally fpotted like the flalk. It flowers in June or

July, and is eafy of cultivation.

EUCRASY, of in, ive.ll, and xfaa-i?, temperature, an
agreeable, well-proportioned mixture of qualities, whereby
a body is laid to be in good order, and difpofed for a good
Rate of health.

EUCRYPHIA, in Botany, from hi, •well, and xfupio-:,

covered, becaufe the flower-buds are concealed by a pecu-
liar covering. Cavan. lev. 4. -,S. Clafs and order, Poly-
andria Polygynia. Nat. Ord. Tiliacete, .luff.

Gen. Ch. Cal. Perianth inferior, of five minute, ovate,

equal, permanent leaves. Cor. Petals five, large, obovate,

equal, ipreading ; covered before expanfion with a decidu-

ous veil, feparating from the bafe into four fegments.

Stain. Filaments inlerted into the receptacle, numerous,

awl-fhaped, fhorter than the petals ; anthers rouudifh, of two
cells. Pijl. Germen fupenor, ovate, ftriated ; ftyles about

£2, fhorter than the ftamens ; fligmas fimple. Perk.
Capfule ovate, with a woody furrowed bark, burfting at

the top and bottom into as many cells as there are ftyles,

each remaining attached by two fibres to the receptacle.

Seeds feveral, obovate, imbricated, each terminated by a

fmall membranous wing.

Eff. Ch. Calyx of five fmall leaves. Petals five, covered

before expanfion with a ceciduous veil. Capfule of many
cells, feparating at top and bottom. Seeds winged, im-
bricated.

I. E. cordifolia. Cavan. Ic. v. 4. 49. t. 372.—A fine

tree gathered in Chili, by Louis Nee, from whole herbarium
Cavanilles defcribed it. Wood red. Branches downy when
young. Leaves oppofite, on fhort ftalks, ovate, obtufe,

undulated and bluntly crenate, veiny, coriaceous ; heart-

fhaped at the bafe; fmooth above; downy and white be-

neath ; fcarcely two inches long. Sttpulas none. Flowers
axillary, folitary, each on a (talk about an inch long, with
a few fcales at its bafe. Petals white, turning red in drying.

I'c'd of the flower externally downy.—It is commonly- called

in the country Roble di Chile, or Chili Oak.
EUDEMIA, in Ancient Geography, a fmall ifland of

the iEgean fea, placed by Pliny in the Thermaic gulf.

EUD./EMON, John Andrew, in Biography, a learned

Jefuit, was a native of Candia, and went to Rome in pur-

fuit of knowledge, where he entered himfeif a member of
the fociety of Jefus. He was afterwards profeffor of
philofophy, and then of theology in the univeriity of
Padua. He was honoured with theefteemand friendfhip of
Pope Urban VIII. who appointed him the chaplain to his

own nephew cardinal Barberini, when he was fent papal

legate into France. He died at Rome in 1625, leaving

behind him in various publications many teftimonials to his

talents and learning. He was fufpefted to be the author of
a work entitled " Admonitio ad Regem Ludovicum XIII."
which attacked the authority of the kings of France, in

matters of an ecclefiaftical nature. This treatife brought
the fociety, of which Eudaemon was a member, into great
and general difrepute ; it was likewife cenfured by the
faculty of the Sorbonne, and the affembly of the clergy at

Paris, and condemned by the parliament. Moreri.

EUDEMUS, in Biography, a name, it would appear,
common to feveral phyticiaiis in different ages, of whom
little is known with any degree of certainty or precifion.

One Eudemus is mentioned by Galen as contemporary with
Memphilus, in the 37th age, and is compared with the
latter in rclpoft to his anatomical Ikill, cfpccially relative to

4D2 the
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kti nerv .-.. Another Eudemus is faid to have fuffcred

death for his crimes, in tin. year 3 t of the Chrn'.ian era.

And others of the lame name, a* Eudet at the- fender of

antidotes, EademiU of Chio, are occalionally mcntii.

See Eloy. Diet. Hift.—Le Clerc Hrft. de ia Medecine.

Endcnius of Rhodes was a pupil of Ariftotle. The
Ethics of Ariftotle are inferibed to him, and fome fuppofe

them to have been written by him.

ELIDES, duke of Aquitain, fucceeded to his dukedom
towards the clofe of the Seventh century. When Pepin

Hcriltal laid claim to the royal authority in France, Eudes

declared himfelf independent, and feized upon the remainder

of Aquitain, and in a fhort time by force of arms made
himfelf mailer of all the country lying between the Loire,

the Ocean, the Pyrenees, Septimania, and the Rhone. In

721 he defeated Zama, lieutenant of the Saracen caliph,

who had invaded Gaul, under the walls of Touloufe, but

iii a few years afterwards he found it neceffary to make an

alliance with Munuza, another Saracen general, to whom
he gave his daughter in marriage. After this his country

was completely over-run by the Saracens, over whom, by

the aid of Charles Mattel, he obtained, in 732, a complete

vidlory, which delivered France from the Mahometan yoke.

Eudes died in 735, leaving behind him three ions by his

wife Valtrude, who was the near relation of Pepin. Moreri.

Univer. Hill.

Eudes, John, born at Rye in Lower Normandy,

in the year 1601, was brother of the celebrated hiflorian

Mezerai, and received his education at Caen, under the

care of the Jefuits, where he was afterwards entrufted with

the fuperiority of the houfe belonging to the congregation.

In 1643 ne quitted the duties of this inltitution, and under-

took the eftablilhment of another, of which he became the

firft fuperior as well as founder. This was denominated
" The congregation of Jefus and Mary," and the principal

objeft of it was to provide a feminary for the inftruclion of

young perfons in piety and facred knowledge, and to form

a body of religionilts, influenced by greater fervour and

exaltation in their devotional feelings, than was encouraged

bv the regulations of the fociety of which he had been a

member. He died in 168;, at the age of feventy-niue.

He is defcribed as having been an excelled and well mean-

ing man, but myftical and highly euthufiaftic. As a

preacher and inftructor of youth, he was very popular

;

but his writings evince little knowledge and lefs judgment,

though they exhibit a devotional {pint, tinctured with

large portions of faperftkioui redulity. The mod remark-

able of his pieces are 1 ) A -reatife " On the Devotion and

Office of the Heart of a Virgin ; (2) " Man's contract with

God;" and, (3) fome particulars concerning a peafant in

Normandy, whom he regarded as under divine infpiration,

entitled " The life of Mary of the Vallies." Moreri.

ELDIOMETRY. This term is applied to thole pro-

ceffes which have 1 een • mployed to afcertain the purity, or,

in other words, the degree of oxygenation of any gafeous

mixture, and efpecially of atmofpherical air.

A conliderable variety of methods have been ufed by
chemirts, all of which, though effentially different, a^-ree

in acting upon the oxygenous portion alone, the azot being

in all cafes left as the unchanged relidue. The following

are the leveral methods employed.

Of nitrous gas as an eudiometer.—This was the firft eu-

diometer ufed by Di. Priellley 1. his original experiments on

air, which immediately followed the difcovery of oxygen

by this illuf.iiL.us ; b 'olop or. If nitrous gas be mixed

with exygengas, ir glafs y : ^ver water, in the proportions

in which they faturate each other, to form nitric acid, the

£ U D
gafes will totally difappcar, a ruddy fume is feen at the
moment of mixture, and the water will rife to the top of
the jar, leaving unabforltd only the unavoidable impurities

of the gafes. It, on the other hand, nitrous gas be mixed
with atmofpherical air, or any other admixture of oxygen
and azot, the former alone of the two will be condenfed
by and with the nitrous gas, and the aztit will remain un-
altered. J lence by meafuring the 1

- quantities of
the gales employed, and the quantity abforbed, the purity
ot the atmotpherical air may be afcertained, (fuppofmg it

known by previous experiment what are the exact propor-
tions in which nitrous gas and oxygen faturate each other,

and become totally abforbabk by water.) Thus, for ex-

ample, if 100 mealures of nitrous gas be added to the fame
quantity of common air, and the two compleatly mixed,

the bulk after fuch mixture will not be 200 meafures, but
only about 108, and confequently 92 mealures will have
been abforbed ; which lalt, therefore, coniiit of all the oxy-
gen of the air, with fo much of the nitrous gas as has been
employed to faturate it. Tins rcfult Dr. Priellley was in

habit of denoting, for brevity lake, by the exprefiion that

the air was of the purity of 10b, by which he always
meant that when igo of nitrous gas, and 100 of the au-

to be examined were mixed, the relidue after the mutual
action of the airs was over, was of the number (yecifn d.

The quantity of the two airs ablorbed being known, the

portion which is eliminated to belong to the oxygen mud
therefore depend on the proportion in which nitrous and
oxygen gafes faturate each other, which requires another

elementary experiment. Thus in the inftance bef.re us,

if three parts of nitrous gas faturate one part of oxygen,

the 92 parts which have disappeared are compofed of 69
of the former gas, and 23 of the latter, and hence the

compofition of the 100 parts of atmofpherical air examined,

will be 23 of oxygen, and the remainder unabforbed relidue

chiefly azotic.

A number of valuable experiments by Fontana, Ingen-

houz, and efpecially by Mr. Cavendiih, made on this fub-

jeit, have Ihewti that different portions ol the very fame
mixture of nitrous gas and oxygen will experience a pro-

digious difference of abforption according to the width of

the tube in which they are mixed, the order of mixture,

the time of Handing together, the degree of agitation ufed,

a.d other manipulations. Thus Mr. Cavendiih obferved,

that if one meafure of nitrous gas and as much common
air be rapidly mixed, and immediately (haken, the abforption

will be nearly half the entire contents, but if the airs are

fuffcred to remain in contact for about a fourth of a minute
before they are fliaken, the abforption will be no more than

about .8. The nature of the water alfo in which thi

periment is made is round very materially to influence the

refult. By attending to every circumltance of the kind,

Mr. Cavendiih, with that admirable accuracy which dif-

tinguilhes all the refearches of this eminent philofor.

was enabled to obtain very fatisfactory refults as to the

uniform nature of atmofpherical air.

Still, however, the difficulties of employing this node of

analysis with fufficient precifionin all admixtures of oxygen
and azot have been found fo great, and the apparent ano-

malies fo numerous, that it has been long neaiK a': indoned

by chemifts, till of late the fubjeft has been revived bv Mr.
Dalton, who has added fome important observations, which
require fome notice in this place. (See the Maucheller
Tr ofaftions. New feries.)

Mr. Dalton gives the following experiments:

If 100 meafures of common air be thrown up to 36
meafures of nitrous gas in a tube only 3-ioths-of an inch

6 wide,
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, and y inches long, and no agitation be ufed, in a few

minutes the whole will be reduced to 79 or 80 meafures,

and exhibit no figns of either oxygen or nitrous gas, but

will confift entirely of azot.

If on the ether hand 100 meafures of common air be

thrown up to 72 of nitrous gas, in v wide vcd'cl over water,

filch as to form a thin llratum of air, and an immediate

agitation be ufed, both the oxygen and the nitrous gas will,

as befoie, totally difapp -:ir, and the relidue, as before, will

alfo be 79 or 80 meafures of azlot.

If in the lait experiment leis than 72 meafures of nitrous

gas be ufed, there will be a reliduum containing fome oygen

;

if more, the relidue will contain nitrous gas.

From thefe elementary experiments Mr. Dalton infers

that the oxygen, contained in 100 parts of common air,

may unite totally cither with 36 parts of nitrous gas, or with

72, double that quantity, but with no intermediate portion.

To iirfure the former effect, the gafes muft be mixed in a

narrow veffel without agitation ; to infure the latter the

veffel muft be large, and the points of contact between the

ingredients muft be increafed bv agitation. But in the

ordinary circumltances of the experiment, Mr. D. fuppofes

that both thele effefts partially take place, fo that one part

of the oxygen unites with the nitrous gas in the fmaller

proportion, and another in the larger ; and hence he ac-

counts in a very ingenious and fatista&ory manner for the

greater part of the apparent anomalies which have been

obi I'ved in the employment of nitrous gas in eudiometry.

Th nefore, he obferves, to ufe nitrous gas for the purpofe

of eudiometry, we muft attempt to form one or other of

thefe combinations wholly, and he prefers that with the

fmalleft proportion of nitrous gas, in the following way :

Take a narrow tube of the dimenfions above given, add

100 parts of common air to about 36 of nitrous gas, and

when the diminution is complete, without agitation, transfer

the relidue to another tube and meafure it; then 7-iC/ths of

the lots will be due to the oxygen prefent.

But a ftrongcr objection arifes againft the employment of

nitrous gas in its aeriform itate, owing to the difficulty of

obtaining this gas of uniform purity. From a very elaborate

feries of experiments on this fubiect, undertaken by Hum-
boldt and Vauquelin, (Ann. (Jhem. torn. 28.) it appears

t:i;t when nitric acid of any ftrength is poured upon cop-

pe wire (which is Uic tifual mode of obtaining nitrous gas,)

; e or lels vehement takes place, and a

gas is difenga '
: g of nitrous gas, but always

mixed with more or lefs ot azote gas, a:id fometimes nitrous

oxyd, and it is this varying portion of azot which conlti-

tut< s tiit- zhief difficulty and trouble in the employment of

-as gas in eudiometry The quantity of azot is found

to depend largely on the ftrength of the acid being from

about on- lefs to nearly half the entire gas. Ac-
ag to Humboldt, the degree of ftrength of acid

which produces tl •_ pureft nitrous gas, is that in which the
• is about 1.

1
5 to 1.17, or from 17 to 21 of

;mt's areometer. Mr. Dalton finds that nitric acid

ted with an equal bulk of water poured on copper and

mercury, without any artificial heat being ufed, gives a

nitrous gas nearly pure, or with only from two to three per

CCr.1. of :

The proportion of azotic impurity in any mixture cf this

with nitrous gas, is moll c iveniently afcertained by agi-

ig the gas with a folution of green fulphat of iron,

which abforbs the nitrous gas without materially affecting

the other, 'I ins experiment was firft made by Dr. Pricftley,

who found that the folution of iron acquired thereby a

ttddifh or olive brown colour, and a very acid ftyptic taile.

Other chemifts have alfo found a certain quantity of am.
i in the folution.

To obviate the objections brought againft the ufe of
nitron-; | as, in the gafeous form, as an eudiometer, Mr.
Davy has ingenioufly applied to this purpofe the folution of

fulphat or muriat of iron, faturated with nitrous gas as

above-mentioned, and this, with a fi w precautio •', is found
to anlwer with great precifion, and to be applicable with
little trouble to all cafes of the analylis ot gafes where
oxygen is one of the fubitances fought for. The mode of

ufe in ordinary cafes is as (rmple as poffible. The gas is

put into a graduated eudiometer tube, fome of the folution

is poured in, and by very geiitle agit it i
r. foi about a minute,,

the whole ot the oxygen is abforbed. The chief pre-

cautions required are, not to ufe the fame folution twice,

to keep it in a well- (topped bottle, and particularly to re-

move it trom the gas under analylis as foon as the utmoft

degree of abforption is produced, as after this time a fmail

increafe of bulk is again observable in the relidue, owing
probably to fome evolution of gas from the folution. It is

alio found that if the folution be very highly impregnated
with the nitrous gas, and much hafty agitation be ufed, a

little of the nitrous gas eicapes in the gafeous form into

the eudiometer tube, which may be removed by the ap-
plication of a little fulphat or muriat of iron. One cubic
inch of the impregnated folution of moderate ftrength will'

ubforb about five or fix cubic inches of oxygen gas.

Of the fulphurels as eudiometers.—The eudiometer firft

employed by the illultrious Scheele, in his original experi-

ments on the conftitution of the atmofphere, fo early as the
year 1779, was a mixture of iron filings and flowers of
fulphur, nv>iitened with a little water. By confining a cup
of this mixture under a jar of common air over water, this

excellent chemilt obferved an abforption foon to begin, the

water gradually riling in the jar for about eight hours, after

which no further diminution took place, and the lefiduary

gas confilts chieflv of azot.

This valuable elementary experiment has been employed
in eudiometry with great advantage, but modified con-
fiderably, and a few precautions muft be taken to avoid,

inaccuracies. In the firft place it is to be obferved that

this mixture of iron filings and fulphur is flow in its opera-
tion, and moreover, a quantity of hydrogen gas is given

out towards the end, which mixes with the refiduary azotic

gas. To lefTen the duration of the experiment the liquid

alkaline or earthy fulphurcts have been fubftiruted to the
mixture of iron filings and fulphur, with great advantage.
When atmofpherical air, confined in a tube, is fhaken for a
few minutes with a little of the liquid fulphuret of lime,

potafh, or foda, the whole of the oxygen is abforbed in ».

few minutes.

Guyton has propofed to halted the abforption by heating
the folution, but it has been found that in this cafe there is

fome danger of expelling from it a portion of fulphurated
hydrogen gas, which would impair the accuracy of the
experiment.

A more important fource of error has been mentioned by
Marti, Journal de Phyfique, torn. 52.) which muft be
avoided. It appears from his experiments that liquid ful-

phiuet of lime, (and probably the otner liquid fulphurets,)-

when recently made, is capable of abforbing a portion of
azol s well as oxygen, which, though fmall, is fufficient

to affect materially the refult of a delicate experiment.
Marti found that when one meafure of common air was
fliak -ii with 20 meafures of the liquid fulphuret of lime,

the entire abforption amount' d to as much as 26 per cent, of
the air. But of thefe it is- known that only about 21 can-

bo
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be oxygen, and confcquently about 5 of azot mud have

"been abforbcd. The experiment being repeated with the

fame folntion, only 21 per cent, were now abforbcd, fo that

the folution hud been faturated with azot by the previous

experiment. The fame folution was then (haken with pure

azot, but no abforption took place, which confirmed the

fac~l of the previous faturation of the fulphuret with azot.

On the other hand, when a perfectly frefh folution was

ufrd, which immediately after being prepared, had been

allowed to cool in a well-clofed bottle, and only a twentieth

of its bulk of common air was confined with it, the latter

in a few minutes had diminilhed full one-half.

It is eafy to avoid errors from this circumllance. All

that is neceffary is, previoufly to ufing the liquid fulphuret as

an eudiometer, to (hake it for a few minutes in a bottle of

common air, and it is never neceffary to ufe more than about

two meafures of the fulphuret to one of common air. With
thefe precautions, the fulphuret proves a very ufeful and

accurate eudiometer.

Of hydrogen gas as an eudiometer.—This ingenious me-

thod was propofed and employed with great fuccefs by the

celebrated Volta. It coniilts in mixing known proportions

of pure hydrogen gas with the air to be examined in a very

ftrong glafs tube, through which a metallic communication

is made, and detonating the contents by the eledlric Ipark.

After the fhock, a fudden diminution takes place, owing to

the production of water by the detonation of the hydrogen

with the oxygen contained in the air examined. The exaft

faturating proportion between the two gafes has been va-

rioufly given, but an excefs of hydrogen fhould be ufed.

One hundred parts of oxygen require at the higheft ellima-

tion fomewhat lefs than 200 of hydrogen for faturation ; fo

that when equal bulks of hydrogen and atmofpheric air are

ufed, there is an abundant allowance of hydrogen. Mr.

Daltou finds 60 of the latter fufficient for 100 of common
air, and the diminution is very uniformly 60 parts with the

above proportions ; and hence, if common air contains 21

per cent, of oxygen, the faturating proportions of oxygen

and hydrogen are 21 of the former to 39 of the latter.

The chief objection to the univerfal ufe of Volta's eudio-

meter is, that it requires an apparatus to give the eleftric

fpark, which cannot be always procured; and in all ex-

periments of this kind it is particularly deiirable to employ

.one uniform mode of experimenting where general refults

are to be ellablifhed.

Of phofphorus as an eudiometer.—Phofphorus has two

diftinci modes of combuilion in common air, according to

the temperature to which it is railed. One of thefe is

rapid, and attended with the evolution of a prodigious

quantity of light and heat, and it occurs when phofphorus

is heated a little above its melting point, or in common lan-

guage is fet fire to. The other takes place in a tempera-

ture not exceeding from go-' to ice' at the utmofl, and is

that in which the phofphorus emits copious fumes, white in

the dav-time but highly luminous in the dark, and without

any fenlible emiffion of heat. In either cafe the phofphorus

is confumed, or oxygenated ; but it is the flow combuilion

without fenfible heat that is alone employed in eudiometry.

The whole apparatus required for the purpofe is fimple and

convenient ot application. Nothing more is neceflary than

to fix a ftick of phofphorus in a portion of glafs tube run

through a cork, which loofely fits the open end of the lmall

jar which is to contain the air to be analyzed, and confine it

by water. If the temperature is very cold, the procefs may

be afliifed by the warmth of the hand. The phofphorus is

immediately furrounded by the white luminous fume, which

lawly falls d«wa to the furface of th« water, during which

time the oxygen of the air U gradually tbilracted by the
vaporized phofphorus, and in confequence the bulk of the
contained air is diminilhed. The abforption of oxygen u
complete when the contained gas is no longer luminous,
which, in a fmall jar with a ftick of phofphoni6 that tra-

vel fes nearly its whole length, requires about half an hour at

the heat of from 70
1
to So'. The procefs fucceeds equally

well at a lower temperature, though a longer time is required.

The heat cannot be fafcly railed more than about 85 ' or go\
without danger of kindling the phofphorus, which may be
avoided by obferving that it melts and becomes gloffy juft

be lure it catches fire.

The exact operation of the flow combuilion of phof-
phorus uled in this experiment has been very happily ex-
plained by Goettling and Berthollet. When pholpho: us is

expofed to air at any temperature below that of rapid corn-

bullion, the firft effset feems to be a lolution of the furface

in the aeot of the furrouuding air, and this phofphorired
azot inilantly unites with the oxygen, becomes thereby
luminous, and phofphorus acid abforbable by water is gene-
rated. Hence it is (ilrictly fpeaking) only that portion

of phofphorus which becomes diffolved in the azut which is

the eudiometrical fubftance ; and in confirmation of this it

may be added that phofphorus inclofed in pure oxygen gas
is not in any degree luminous, but remains perfectly inactive

till the heat is raifed to the point of ftrong combuilion. On
the other hand, if the pureft pofGble azot is paffed into a
jar full of water, and containing a ftick of phofphorus, the

gas only becomes luminous for a very fhort time, after which
this appearance ceafes, but the azot continues to faturate

itfelf with phofphorus. If now a bubble of common air or

oxygen islet up into this phofphorized azot, the luminous
appearance immediately returns, and continues fo till all the

oxygen is exhaufted. Phofphorus, therefore, furniflies alfo

an ufeful teft of the purity of azot, by not becoming lu-

minous in it, but by enabling it to become luminous as loon

as a particle of oxygen is added.

One circumftance of importance fhould be added, which
is, that azotic gas in faturating itfelf with phofphorus is

found to expand about I -40th of its bulk, which accounts

for the apparent difference in the compofition of common
air as determined by phofphorus or by other eudiometrical

fubftances. After all abforption has ceafed, when phof-

phorus is ufed, the apparent lofs is not more than from 20
to 21 per cent, of the atmofpherical air employed, whereas

with all the other eudiometrical proceffes the lofs is from 21
to 22 per cent., hut this difference may be chiefly acceunted
for by the expaniion of the refidual azot from its faturation

with phofphorus. It is therefore more accurate to diminifti

the bulk of the refiduum by i-40th, and this diminution

mull be thrown into the fide of the oxygen abforbed. In

analyzing an air much more oxygenous than the atmofphere,

in proportion as the azotic ingredient diminilhes, the opera-

tion of the phofphorus in removing the oxygen becomes
lefs rapid and powerful, and hence either a dilution with pure
azot is advifeable, or fome other eudiometrical teft mould
be preferred.

The general refults of all the operations of atmofpherical

air have ellablifhed it as an inconteilible truth, that icarcely

any difference exills in the proportion of oxygen, whatever
be the height, feafon of the year, climate, and temperature

at which the experiment is made, and even where the greateft

changes would be expected from vitiation of air by the re-

fpiration of crowded affembiies of people, and the like, the

lofs of oxygen is much k>ls than would have been generally

expeftcd. Hence the utility of eudiometry as a mcafnre of

the purity of the atmofphere has much diminilhed lince this

fad
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fact has been efhblifhcd, but the numerous and acute re-

fearchcs to which the fuhjcct has led, have been of high im-

portance to this difficult part of chemical refcarch.

Several kinds of apparatus are ufed in eudiometrical ex-

periments, fome of which may be here defcribed.

Dr. Hope's eudiometer is thefollowing. (yA;/cX. Ch.mijlry,

Jig. 1.) It confiftsof two parts, the lower of which is a fhort

thick bottle, with an -upper and a fide opening-, the latter

clofed by a glafs ftopper, and the other receiving a graduated

lube clofed at the top, and accurately fitted by grinding.

To ufe it, take off the tube, and fill it quite full of the gas

to be examined, and alfo fill the bottle with liquid fulphuret

of lime, and, without making, fink it in water, and then im-

merfe the open end of the graduated tube in the fame water,

and Aide it upon the bottle and thruft it in. Then take out

the bottle and tube, and (hake them, to bring the fulphuret

thoroughly in contact with the contained gas, and immerfe

the bottle from time to time in water, opening the fide

ftopper to allow the water to rufh in, and fupply the vacuum

made by the abforption of oxygen. This will indeed fome-

what dilute the eudiometrical liquor, but not fo much as to

prevent it from acting. When all abforption is over, the

quantity of refidual gas is found by infpection of the fcale

of the graduated jar.

The apparatus for detonating oxygen and hydrogen,

which forms Volta's eudiometer, coniifts of a very thick

graduated glafs tube, open at bottom, and towards the top

are two fealed holes, admitting the wires by which the

electric fpark is taken. A very ufeful improvement in this

apparatus has been intioduced by Mr. Pepys, to prevent the

violence of the fhock, either from breaking the glafs (with

moderate quantities) or from throwing out any of the mer-

cury when confined by this fluid. In this improved appa-

ratus, the thick graduated jar is fixed to a heavy iron ftand,

which has a ftrong fpring near the foot, that draws out in the

manner of the fteel-yard, when the coiicuffion is given, and

thus takes off the recoil. Fig. 2.

An improved and very ufeful apparatus for nice eudiome-

trieal experiments, is given by Mr. Pepys in the Phil.

Tranf. for 1807, to which we fhall refer our readers for a

full defcription. It confifts of a graduated tube, an elaftic

jjum-bottle, fumiflied with a perforated glafs ftopper, clofely

fiuing to the end of the tube, and another very fmall tube

with a furrounding jar for the purpofe of meafuring quan-

tities lefs than the fmalleft fubdiviiions of the larger gradu-

ated tube. The eudiometrical liquor is put into the elaftic

gum-bottle, and by preffure is injected ftrongly up into the

larger tube, by which means the action is facilitated, and
none of the liquor ii fpilled or wafted.

EUDOClA, in Biography, a Roman eraiprefs, wife of

Theodofius the younger, was daughter of Leontius, an

Athenian philofopher. She was educated in the fciences

and religion of ancient Greece, and fo great were her mental

acquirements and perfonal beauty, that Leontius divided

his property between his fons, conceiving fhe could ftand

in need of nothing to recommend her to a proper hnfband.

About the year 421 fhe was married to Theodofius, when
fhe renounced the errors of paganitm, and received the bap-

tifmal name of Eudocia, having previoufly been called

Athenais. She was reconciled to her brothers ; and, having

invited them to court, conferred upon them offices of rank

and power. Upon the throne, as in a more humble ftation,

fhe cultivated letters, and employed her talents in the fer-

ice of the religion to which fhe was a convert. She put

into verfe feveral of the books of the Old Teftament, and

wrote paraphrafes on fome of the Jewifh prophets. She

lived for a coufidtrablc time in harmony with her confort ;
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and after the marriage of her daughter to the emperor Va-
lentinian III. fhe was permitted to pay her vows in a fplen-
did pilgrimage to Jerufaleni ; and at Antioch fhe pro-
nounced an oration to the fenate from a throne of gold.
After her return, fufpicions were excited of her fidelity

in the bread of her hufband by his lifter Pulcheria, who had
been the means of bringing them together by marriage.
The obj' dt of thefe fufpicions was Pauliuus, a handfome
and accomplilhed man, who held high offices ;it court, and
who was put to death on the occafion. Eudocia was re-

duced to a private condition, and allowed t.> feek a retreat
in the Holy Land, where fhe had formerly obtained a high
degree of credit by the magnifience of her piefents. Here
fhe devoted herfelf to religious and devotional ftudies, and
died in 460 at the age of 67. In her laft illnefs, fhe afferted
in the molt folemn manner her innocence of the crime for
which fhe had been dethroned and fuffered banifhment.
Moreri. Gibbon's Hift.

EUDOCIAS, in Ancient Geography, an epifcopal town
of Alia, in Pamphylia—Alfo, an epilcopal town of Afia,
in the fecond Galatia.

EUDON, a river of Afia, in Caria.

EUDOXIANS, a party or fed of heretics in the fourth
century, fo denominated from their leader Eudoxius, a native
of Arabiffus in Armenia Minor, and patriarch of Antioch,
to which he was advanced in 356, and Constantinople, to
which he was promoted in 359, and which he retained till

his death, in 370. He was a great defender of the Arian
doctrine, though reprefented as fomewhat fluctuating and :

unfteady in his principles. He is charged with being a
bitter pcrfecutor of the Catholics. Of his works, no re-

mains are extant, except fome fragments of a treatife •' De
Incarnatione Dei verbi;" to which Cave (Hift. Lit.) has
referred.

The Eudoxians adhered to the errors of the Arians and
Eunomians, maintaining that the Son was created out of
nothing; that he had a will diftinct and different from that
of the Father, &c.

EUDOXIOPOLIS, in Ancient Geography, an epifcopal
town of Afia, in Pifidia.

EUDOXUS, the Cnidian, in Biography, was celebrated
as an aftronomer, a geometrician, a phyfician, and legiflator,

but was mod particularly diftinguifhed in the firft of thefe
characters. His firft preceptor was Archytas, by whom he
was inftructed in the principles of geometry and philofophv:
about the age of 23 he came to Athens. His knowledge
of medicine is faid to have been obtained in this way. A
phyfician, named Theomodonus, obferving the ardent
defire which he manifefted for itudy, notwithftanding his
extreme poverty, prefumed that he pofl'effed talents which
deferved cultivation, and therefore took him to his houfe,
and afforded him every means of accomplifhing his wifhws,
enabling him, as his own patrimony was fmall, to attend
the fchools of the philofophers, particularly that of Plato.
Eudoxus afterwards went into Egypt, accompanied by a
pupil, named Chrylippus, and here he was introduced by
Agefilaus to king Nectanebis II., and by him to the Egyp-
tian priefts. He is highly celebrated by the ancients for
his fkill in aftronomy

;
but none of his writings on thit

or any other fubject are extant. Aratus, who has de-
fcribed the celeftial phenomena in verfe, is faid to have fol-
lowed Eudoxus; to whom is attributed the honour of
bringing the celeftial fphere and the regular aftronomy from
Egypt into Greece. Having left Egypt he taught aftro.
nomy and philofophy with great applaufe at Cyzicus, on
the Propontis ; and he afterwards removed to Athens, .

where he opened a fchool, and gained fo high a degree of

reputation,
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reputation, that he was confulted on fubject!! of policy as

well as faiences, by depucies from all parts of Greece, His
death is generally referred to the firlt year of the 107th
olympiad, 352 years before Chritt. See Le Clerc. Hid.
de la Med. Eloy.

Eudoxus is faid by Fabricius (Bibl. Grxc. lib. iii. c. 5.)
to have written upon mufic, and he gathers from Theon of
Smyrna, p. 94, that Eudoxus was the firft who exprefTcd

the ratios of concords by numbers, and who discovered that

grave and acute founds depend on the flow or quick vibra-

tions oi the founding body.

EUDRACINUM, in Ancient Geography, a town placed
by the Itinerary of Antonine on the Alps, between Summus
Penninus and Augufta Pretoria.

EUDRAPA, Eder, or Edlr, a town of Afia, fituated

m Mefopotamia, W.S.W. from the town of Carrnanda.

EUDROME, in the Ancient Jllujic, the' name of an

air played by hautbois at the Sthenian games, inftituted at

Argos in honour of Jupiter. Hicorax the Argian was the
inventor of this air.

EVE, the firft woman, and mother of the human race.

The hiftory of her formation and other particulars is re-

corded in the Hebrew Scriptures (Gen. ii. iii. iv.) ; and
it is needlefs to recite from Bayle and others the abfurd
fables invented concerning her by the Jewilh rabbis.

Eve. See Vigil.
EVEA, or Eva, in Ancient Geography, the ancient

name of Byblos, a town of Phoenicia.

Evea, in Botany, Aublet Guian. v. 1. 100. t. 39.
Juff. 208. See Callicocca, fpec. 10.

EVECTION, in Ajlronomy, the moll; conliderable of
the lunar irregularities, and the full that was known to the

ancient aftronomers. It was difcovered by Ptolemy. Its

general and conllant effect is to diminifh the equation of
the centre in the fyzygjes, and to uicreafe it in the quadra-

tures. If this diminution and augmentation were always
the fame, the evection would depend alone on the angular

diftance of the moon from the fun ; but the abfolute value

of the evection depends likewiie on the diftance of the moon
from the perigee of her orbit. After a number of trials

and obfervations, it was found that this inequality could be
reprefented very exactly by iuppoiing it proportional to the

line of double the angular diftance of the moon from the

fun, minus the mean anomaly of the moon. The co effi-

cient to this propoition h 1 20' 30".

The period of the evection differs but little from the

periodic revolution of the moon: it is 27.178533 days.

The evection is caufed by the action of the fun upon the

moon, and may be explained by fuppofing a change to take

place in the excentricity of the moon's orbit, and at the

fame time a motion in the apogee.

Ptolemy fuppofed the epicycle of the moon to be carried

along in an excentric circle, and that it was nearer to 1,:, in the

quadratures than in the conjunctions and oppositions; fo

that to explain this inequality at the fame time with the

equation of the centre, lie imagined an excentric and an

epicycle. It is curious to trace the pro^iefs of thefe dif-

coveries, and the hiftory of the firft obfervations of the

evection has been trauimitted in the words of Ptolemy
himlelf. (Almageft. lib v. cap. I.)

In obferving, fays he, with care, the order of this inequa-

lity, we took notice that there was no other than the tint and

fimple inequality in the conjunctions and oppositions, and

even in the quadratures when the moon was in apogee or

perigee, (meaning by the fimple inequality the equation of

the centre); but we may beaffured that th :

^ is not fuificient

to calculate the particular motion of the moon in other
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afpeits. TUefeaoad inequality, (i.e. the evection,) ia con.
nected with the diftance of the moon from ti.e fun, and is

re-eftabli(hed and difappearg in the conjunctions and oppo-
fitions, and is greateft in certain quadratures. We di-

vvied this inequality by the obfervations tranfmittcd by
Hipparchus, and by thole which we have made by means
of an inftrument couftructed for the exprefs purpose of
measuring the difference of longitude A>n the zodiac between
the moon and the Inn.

Ptolemy found that there was a difference of 2' between
the oblened and the calculated place (when the lirll in-

equality or c-qur.tiun of the centre was only uird) when the

moon in quadrature was three figns from the aplide. (Al-
mageft. v. 3. ) Then the fun beinj in the apogee or pel

of the moon, the inequality, winch Ihuuld have been ; , was
found 7; ; to explain which he fuppofed the epicycl

above-mentioned.

Copernicus, to explain the evection, employed two epi-

cycles. The fmail epicycle is fuppotcd to deteribe the cir-

cumference of the great one iu the fpace of an anoinahftie

revolution, and contrary to the order of the figns; while- the

moon defcribes the fmJl epicycle contrary to the order of

the figns in 14' i8\ or in the ipace of half a fyuodical re-

volution.

It was in this manner that the- fecond inequality of the

moon, called now the evection, was explained till the time

of Tycho. It was called by Ptolemy "
, epicycli

quail annutum," by Copernicus " proftaphasrefnn lecundi

vel minoris epicycli," by Tycho " proftaphzrefim exevu-

tricitatis," and by Bouillaud " erection," which name it

ftill retains.

The evection was explained in a different manner by
Horrox about the vcar 1/140 ; but his theory was not

made known till 1673, when Flainilead calculated his new;

tables of the moon, upon the principles and numbers given

him by Horrox. Thefe tables were publifticd in the poft-

humous works of Horrox in 1673. This hypothecs is

the fame with that of AxzacheL, an aftronon.er who flou-

riihed in Spam in 1080, when that country was poffeffed by
the Arabians, and who applied it to the motion of the fun.

I et T be the centre of the earth (P/ateXll. Ajlronr ,

fig. 107. , C the mean place of the centre of the orbit which

a planet is fuppofed to defcribe j fo that T C A may be the

hue of the apiides, andTC the excentricity of the planet. If

the centreof the orbit, infteadof being fixed in C, be fuppofed

to defcribe the circumference of a final} circle A C B, there

will refult ii double effect: 1. The line of apfides T A will

change its poiition, and initead of remaining constantly iu

the direction T C A, it will pals, for example, into the

pofition T G, and will make with the riril pofition an an^Ie

ATG. 2. The excentricity, inftead of being equal to

the original quantity T C, will become T G, T B, &c.

This hypothecs was invent .; b) Ai/.achcl to explain a fup-

pofed diminution of the eccentricity of the fun's orbit,

which he had inferred irom fome defective observations, and

has not only been adopted by Horrox to deduce tiiis in-

equality of the moon, but by I
:!jin:tead Hulley, and New-

ton, for the fame purpofe.

Kepler had already announced that he emploved an ex-

centricity of the lunar orbit which varied every vear ; but

Horrox was led likewife to this hypothecs by obfervati

of the diameter of the moon; for about this time the ap-

plication of micrometers to telefcopes enabled aftronomers

to determine the apogee and perigee of the moon much
more exactly tha 1 formerly. From thefe obfervations he

perceived that the apogee of the moon was about 25 more

advanced when the diftance from the fun to the apogee

of
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of the moon was 4;' or 225°, than when it was i35°or When the Tun eorrefponds to the apogee or perigee of

JIJ ! hence the motion of the apogee, inflc-ad of being the moon, that is, when the line of apfides of the moon

uniform, feemed to have an annua! libration of more than coincides with the line of the fyzygies, the central force of

12 . This variation in the motion of the apogee being once the earth upon the moon, which is the weakeft in the fyzy-

known, its conne&ion with a change of excentricity was gy apogee, receives the greateft diminution, and the central

not difficult to be difcovered. Bojh I f.illcy and Newton force, which is the ftrongeft at the fyzygy perigee, there

employed the above hypothefia. According to the method receives the lead diminution, therefore the difference bi tween

of Newton the centreA of the orbit of the moon f/Jj. 108.) the central force perigee and the central force apogee will

defcribes a circle A C B, the earth being at T. Thus then he the greateft, and the difference of the diitances will

TC expreffes the mean excentricity of the' moon; TAthe be augmented, that is, the excentricity will become greater,

greateft excentricity, and T B the leaft j T C being to C B and obfervat in (hews that the equation is then 7°4o',

8 the mean excentricity is to its difference fiom the leaft, whereas it does not exceed C° when the line of the quadra-

or as the total line is to the fine of 12 ' 18', which is the hires coincides with the line of the apfides.

greateft equation of the apogee. It is likewife fuppofed

that if the angle A C G be taken equal to double the an-

nual argument, or the diftance between the fun and the

mean apogee of the moon for a given time, the angle C T G
will be the equation of the apogee, and T G the excentricity

for the fame time. Then in the triangle T C G, the two
fides and included angle being given, we have the fum of

T C, and C G is to their difference as the tangent of half

The formula for the eveftion in the lateft tables is i"2o' 2%"

fin (2 did. <J — mean anomaly )) ); from which it iseaiy

to follow the fuaceffive variations of this equation, for it is

only requilite to confider the different values which its argu-

ment can take. If it be required, for inftance, to determine

when it arrives at its maximum, we have only to investigate

the cafe in which the angle 2 dift. Q D — m. anom. J)

becomes equal to 90, or 270
1

, or its fine equal to unity, the

ACG, (or the annual argument, whofe doublets A C G,) eveftion will then be equal l° 10' 21" : the firft of thefe va-

is to the tangent of half the difference of the unknown lues will happen in the quadratures, when the mean anomaly

angles. This is reduced to a conftant logarithm, which is equal 90% for then 2 dift. ([ Q = 180 2 dift. © D —
added to that of the tangent of the mean annual argument, m. anom. J) = 180 — 90':= 90 ; on the contrary, the evec-

gives the annul argument correfted ; and this, added to the tion will difappear, when the argument is zero or 180 , this

place of the fun, gives the true place of the apogee of the will happen in the fyzygies when the moon is either peri-

inoon. This is the form which Halley employed in his gee or apogee, for then the diftance of the moon from the

lunar tables. fun is equal o or 180°, and the fame of the mean anomaly.

It efcaped the obfervation of Flamftead, Halley, and But by the various combinations of the two angles which
Newton, that this equation might be calculated without form the argument of eveftion, the greateft and leaft values

fuppoling a variable excentricity and libration of the apogee, will arrive, even in feveral other points of the orbit. In ge-

Euler employed this method, of which the following is the neral, in the conjunctions, the eveftion will have a contrary

demonftration. fign to the equation of the centre, for its argument is re-

L.etL.(Jig. ic9.)bethemoon,Tthe earth, C the meancen- duced to — mean anom. D, which gives a negative fign if

treof the lunar orbit, G the centre for a given moment; C T the anomaly is lefs than i8o J
, and a pofitive fign if it is

the mean excentricity of the moon, CLT the half of the mean greater; but in the firft cafe the equation of the centre is

equation of the orbit, becaule it is the double excentricity additive, and in the fecond it is fubtraftive. It is eafy to

which produces the whole equation ; G L T the half of the comprehend that it will be the fame in the oppofitions,

eveftion for the time given, and reprefented in Newton's me- hence it follows that in the fvzygies the eveftion is fub-

thodby an augmentation of excentricity ; C L Gis thediffer- traftive from the equation of the centre, on the contrary

ence of thele two equations, or the effeft which the change it is additive in the quadratures. Thus the firft obfervers

c,t excentricity, and the libration of the apogee, produce that examined the theory of the moon's motion only by
upon the half equation. To find by a limple operation this means of eclipfes, and with no other view but to predift:

angle CLG, which is the half of the eveftion, it muft be thofe phenomena, always found the equation of the centre

r-cmembered that when this angle is the greateft, or when too lmall, by the quantity of the eveftion in the fyzy-

L C is perpendicular to C G, the angle CL Gis 40', that gies.

i<, the conftant relation between C JL and C G is fuch, It is not difficult to find the period of the eveftion from
that the value ofL can only be 40' when it is the greateft, the variations of the value of the angle on which it depends ;

or 1 20' for the whole eveftion. When the angle L C G is it is fufficicnt to calculate the variations of this angle in a
oblique, the angle C L G will diminifh, and that in the given time; and to conclude, by a fimple proportion, the
ratio of the perpendicular G D to the line C G, or as the number of days neceffary for it to vary *Co°.
fine D C G to radius. Hence the eveftion will be 80' fin. The fynodical motion of the moon in one century is

liCG; but the angle DCG=ACL—ACG is the 445267' 6'55".46, multiplying this by two, we have
mean anomaly of the moon, minus twici the diftance of the 890534" 13' 5o".92 for the double of the diftance of the
fun from the moon's apogee, or what is the fame, twice the moon from the fun, after a hundred Julian years. If from
diftance of the moon from the fun, minus the mean anomaly this we take the anomajiftic motion of the moon, in the
of the moon, which forms the argument of eveftion. lame interval, or 477198' 41' 30". 6 ; the difference

The half eveftion, or angle G L C, is equal 40' fin. 413335 32' 2o".3 will be the value of the argument of
(2 dift. I (, — m. anom.' I> .) This is the form in which eveftion, after 100 Julian years ; from whence it appears,
it is ufually found in the lunar tables. that this argument incrcafes 360^ in a number of days cx-
When we come to treat of the theory of the moon, and preffed by 360.36525, or 27.1785 53 days; this is the period

the lunar inequalities, we mall have occafion to relume this of the eveftion, after which period it fucceffively takes
fubject, and to fticw how correftly this equation is derived again the fame values,

1 the law of univerfal gravitation; we (hall confine our- om this it appears, that fubfl.it uting, inftead of thefe
{rives at prcfent to a very general explanation of the phyfi- angles, their values calculated as above, the argument may
cal caufe of this phenomenon. be put in the form of a quantity proportional to the time ;

Vol. XI 11. 4 E for
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f< rcxample, if we name the number of days elapfed fince a

given epoch as that of the tables t. The angle 2 diit. I> ©
•„ ,

' • 3°°
5 will become •— m. anom.

27-'7 8J3S
and the evt&ion

/ 3 Co . t \

maybe rcnrefciited under this form I 20' 28" ( y
)

360
or fmiply 1° 20' 28" fin. m. t. making m = -

.n ° 27'7 S533
EVEILLON, .Iam-s, in Biography, was born at An-

gers in the year 1542 ; lie was diftinguilhed at a very early

age for his literary acquirements, a.id obtained conliderablc

ecclefiallical preferment, in the place of his birth, till at

length be was made grand-vicar to the bifliop. Evefllon

was looked up to for his fuperior knowledge of the rights

and ufages of the church 5 and of every fubj ft conned d

with the ci 1 , . the fathers, and the canon law. He
was not unfrequentlj mployed in n-.atters relating to church

difcipline, the reformation of breviaries, rituals, and mo. kil-

tie inftitutions. His principal works were entitled " De
Proceffionibus Ecclefiafticis, in quo earum Inititutio, Sig-

nificatio, Ordo, et Ritus explicantur."—" De recta

Pfallcndi Ratione;" and " A Treatife on Monitions and

Excommunications," which has borne a high character

in the Catholic communion. Eveillon died at the age of

79, in the year 1621. He was a man of extenfive bene-

volence, having obtained the title of father to the friendlefs,

and the poor, to whole relief he devoted the whole of a li-

beral income, excepting what was absolutely neceffary for

his own fupport. Moreri.

EUELPIDIUM, a kind of fluid coHyrium.

EUELPISTI, aplafter defcribed by Scribonius Lar-

gus.

EVELYN, John, in Biography, the fon of Richard

Evelyn, efq. was born at Wotton, in Surrey, in 1620. He re-

ceived the early part of his education at Lewes, from thence

he went to (Thrift church, Oxford. During the civil wars

he fpent his time on the continent, particularly in France

and Italy. He married in the year 1647 the only daughter

of fir Richard Browne, the king's minifter at Paris, and re-

turned to England about the year 1651, where he employed

himfelf in literary occupations, chiefly in tranflating from

the French and Latin. He was much inclined to a life of

learned leifure ; and in his zeal to forward a fimilar plan for

others he formed a fcheme for the erection of a college,

where perfons might live together in philofophical retire-

ment, and in the purfuit ofcommon ftudies. In 1657 he pub-

limed a favourable account of the king's character, with a

view of preparing his countrymen for the reftoration of mo-

narchy, and on the return of the exiled Charles, he

was gracioufly received, and introduced into public

life, though without abandoning his literary pur-

fuits. In 1662 he publifhed a curious and learned

work, containing much ufeful and important inform-

ation, entitled " Sculptura, or the Hiftory and Art of

Chalcography, or Engraving on Copper." This piece was

reprinted in 1755, with additions. Mr. Evelyn pra&ifed

the art himfelf, and is introduced by Mr. Valpole into his

catalogue of Englifh engravers. On the inftitution of the

RoyafSociety, he was nominated among the firft fellows and

members of the council, and he ever after continued a zea-

lous and truly aftive member of that learned body. At
fome of the early meetings of the fociety was read his dif-

courfe on foreil trees, which was the batisof the treatife en-

titled " Sylva, or a Difcourfe of Foreft Trees, and the pro-

pagation of Timber in his Majefty's Dominions, to which is
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annexed Pomona, or an Appendix concerning Fruit Trees,
in relation to Cyder, &c." As a fequel to this work, he
afterwards publifhed his " Terra, a Philofophical Difcourfe

of Earth, relating to the Culture and Improvement of
it for Vegetation, and the Propagation of Plants."

Both thefe works have been reprinted fevcral times. The
edition of the Sylva by Dr. Andrew Hunter, of York, is with

plates of all the trees, in which their parts of fructification

arc accurately difplayed according to the Linnzaii fyftem,

Mr. Evelyn was appointed, at the defire of the king, in

1664, one of the commiffioners of the fick and wounded
feamen, and like wife a commiffioner for rebuilding St. Paul's

cathedral. How well fitted he was for the latter office was
(hewn by a work which he publifhed, entitled " A Parallel

of the Ancient Architecture with the Modern," tranflated

from the French of Roland Freart, fieur de Chambray ;

with additions from Alberti and others. He refided at this

period at his houfe of Sayes-court, near Deptford, which he

had in right of his wife ; here he cultivated a garden, and

was regarded as a great improver of the art of horticulture,

and celebrated for the pains which he took in the introduction

of exotics into this country. During the reign of Charles, a

board of trade was formed, and Mr. Evelyn was appointed one

of its members. On this occafion he drew up a fmall treatife

on the origin and progrefs cf navigation and commerce, with.

an afl'ertion of the king's title to the dominion of the fea.

Among the papers which he communicated to the Royal

Society is a curious letter, given at length in the Biogra-

phia Britannica, defcribing the mifchiefs done to his garden

by the fevere winter of 1683 — 4. This letter will be read

with intereft, as affording information of the perennials at

that time chiefly cultivated in England, and as Hating the

dire effects of rigorous froft. We fhall give the concluding-

paragraph :

" The vines have efcaped, and of the efculent plants and

fallads, mod, except artichokes, which are univerfally loft ;

and what I prefer before any fallad whatever, eaten raw

when young, my farr.pier is all rotted to the very root.

The arborefcent and other fedums, aloes, &c. though

houfed, perifhed with me, but the yucca and opuntia

efcaped. Tulips, many are loll, and fo the Conftantiaople-

narciflus, and fuch tuberofss as were not kept in the chim-

ney corner, where was a continual fire. Some anemonies

appear, but I believe many are rotted. My tortoife, which

by his conftant burying himfelf in the earth at the approach

of winter, I looked upon as a kind of plant animal, happen-

ed to be obllrufted by a vine-root from mining to the depth

he was ufually wont to inter, is found ftark dead, after

having many years efcaped the fevered winter. Of fifh I

have loft a few, and the nightingales, which for being a
fhort winged bird, and fo exceedingly fat at the time of the

year, we commonly fuppofe them to change the climate,,

whereas indeed they are then hardly able to fly an hundred

yards, are as brifk ard frolic as ever ; nor do I think they

alter their fummer ftations whatever may become of them.

all the winter."

In the reign of James II. Mr. Evelyn was, during the ab-

fence of the earl of Clarendon in Ireland, made one of the

commifiioners for executing the office of lord privy leal,

and after the revolution he was appointed treafurer of

Greenwich hofpital. In 1697 he publifhed a difcoutfe on
medals, entitled " Numifmata, &c." and his laft work was
" Acetaria, a Difcourfe of Sallets," in which he treats of

the nature and properties of all plants which have been em-
ployed as fallad herbs. This difcourfe was inferibed to Ion"

chancellor Seiners. The dedication, which is written w
2 muc\
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much elegance, war. intended to procure, if poffible, a public

blilhment for the Royal Society. Mr. Evelyn died in

Feb. 1706 in his 86th year, having patted his dayginufeful

and elegant purfuits, and diflinguiihed by benevolence,

jiietv, and integrity. Biog. Brit.

Evelyn, John, fon to the former, was born Jan. 14,

1654, at bis father's houfe at Deptford. He was at a very

early age admired for his rapid progrefs in knowledge, fo

that i.i the year 1666 he was fent to Oxford under the fpe-

cial care of Dr. Dathurft, till he could be admitted a gen-

tleman commonner, which was in the Eafter term, 1688.

It does not appear that he took his degrees there, but re-

turned to his father's houfe, where he profecutcd his ftudies

with much diligence and fuccefs. During his refidence in

Trinity college, he is fuppofed to have written the elegant

Greek poem which is prefixed to the fecond edition of the

Sylva. He became deeply learned in the ancient and mo-
dern languages, and cultivated poetry, of which there is

evidence by a tranflation " Of Gardens, firft written in

Latin by Renatus Rapinus." This was pttblifhed when the

tranflator was a youth of nineteen years of age only. He
afterwards tranflated Plutarch's life of Alexander the Great
from the Greek ; and from the French he gave a tranflation

of " The Hiftory of the Grand Viziers, Mahomet, and

Achmet Coprogli." He was likewife author of feveral

poems, two of which have been chiefly admired, the

one " On Virtue," and the other was entitled " The
Remedy of Love," and have been inferled in Dry-
den's Mifcellanies. Mr. Evelyn was a man of bufinefs as

well as a cultivator of literature, and was appointed one of

the commiffioners of the revenue of Ireland. He died in the

prime of life, in London, March 24, 1698, in the forty-

fifth year of his age, leaving behind him two fons and three

daughters. Biog. Brit,

EUE'MBOLOS, (from eh. well, ev, in, and PctXKu, to

eo/I,) a perfon fkilful in fetting bones.

EVEN Foot, in Poetry. See Foot.
Even number, is that which may be divided into two

equal parts or moieties. See Number.
EVENELADS, in Geography, a river of England, in

the county of Oxford, which runs into the His, about 5
miles W. of Oxford,

EUENES, a town of Norway, 18 miles N. of Dron-
theim.

EVENING Star, in /Ijlronomy. See Vesper.
Evening ijland, in Geography, a fmall ifland in the Pa-

cific ocean. N.lat. 2^46. W.long. 1 33° 17'.

EVENLY even number, js that which is exactly divifi-

ble by an even number taken an even number of times ; fuch

is 32, fince it is divifibleby 8, taken four times.

Evenly odd number, is that which an even number mea-
fures by an odd one ; as 30, which is rheafured by 6, taken

five times.

EVENUS, in Ancient Geography, a river of Afia Minor,

according to Pliny, who lays that the towns of Lyrnefla

and Mi'etus wrrr built upon its banks. The inhabitants of

Adramyttium drew water from this river by means of ca-

nals. Strabo.

Even us, Fidari, a river of Greece, in vEtoIia, which
took its rife towards the north-eaft in mount Pindus, on

the frontier', of Tbcflaly, and palling through the territories

of the Bomi.ei, Ojihienlts, and Apodoti, watered Calydon,

and difeharged itfelf into the fea ; to the Weft is the town
called Chalcis. It was on the banks of the Evenus that

Hercules, according to the fable, flew the centaur Nef-

i,

EV LRA RD ' SJIiding rule. See S l i d 1 s c

.
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EVERBODE, in Geography, a town of France, in the

department of the Dyle ; 5 miles N. of Dieft,

EVERDINGEN, C.*sar Van, in Biography, api
of hiftories, portraits, and landscapes, bom at Alkmaer in

1606. The mailer under whom he ftudied, Van Bronkhorft-,

loon obferved and encouraged his fuperior tain".
among the rell of his difciples. He had a lively inventi 1 1,

and painted with freedom and lirmnefs, and a good force of
colouring.

Many of his pictures are fpoken of in terms of praife
;

but the one feledted as his principal performance is the

representation of the victory of David over Goliath. It

was painted on the folding doors of the organ in the great
church at Alkmaer ; and the (ketch of it was preferred in

the council chamber of that city ; it was painted in 1648.
He died in 1679, aged 73.
Everdingen, Aldret Van, a landfcape painter,

whofe merit was very cunliderable. He was the nephew
of Cslar Van Everdingen, and was born in the fame city,

Alkmaer, in 1 62 1 . Having firft attended to the inftrudtions
of Roland Savery, he afterwards greatly improved by thofe
of Peter Molyn ; whom at laft he furpaffed in (kill. He
delighted molt in the grand fcenes of nature, or rather her
more romantic features, fuch as rocks, torrents, and cataracts,

which he executed with great freedom and variety of touch.
In his time he had no fuperior, but Jacob Ruyfdael followed
him immediately, was indeed partly contemporary with him,
and in his own ftyle left him far behind in the brilliancy
and force of his colours and execution, and the choice of
his forms. However, Everdingen is highly deferving of
great praife for the care which he took to make himfelf
acquainted with the effects of nature, and the truth with
which he marked them. He made a voyage up the Baltic,
and was much gratified by and made' much ufe of the
Icenery, which the romantic coalts of that fea, and of Nor-
way, (which he alfo vifited) afforded him. He died in 1675,
and left behind him a great number of drawings, both of
real views and compofitiuns, which are very freely wrought.
He was thought not to fucceed fo well in large works as in

fmaller ones, thofe coming more within the management of
the neatnefs of pencilling, which characterizes his ftyle of
execution. The latter are very highly and very defervedly
valued in Flanders and Holland.
Everdingen, in Geography, a town of Holland, i.i

Guelderlandj three miles W. ofCulembuig.
EVERET'S Bridge, a place of Nanfemond county,

in Virginia ; where is a poll-office ; 266 miles from
Washington.

EVERGEM, a town of France, in the department of
the Efcaut, and chief place of a canton in the di Uriel of
Gaud. The place contains 6878, and the canton 13,176
inhabitants, on a territory of 6j{ kiliometres and four
communes
EVERGET.eE, in Ancient Geography, a people of Alia,

placed by Strabo in the vicinity of Drangiana.
EVERGETES, Euif)t%.;, a Greek term, fignifying

benefaelor, being formed of m, bene, ivell, and fpymr, opus,
•work. It is fL ill retained in our language by way of addi-
tion or epithet given to two princes or kings of Syria and
Egypt, who fucceeded Alexander. Thus we fay Ptolemy
Evcrgetes, king of Egypt, Antiochus Evergetes king of
Syria.

EVERGREENTHORN,in Gardening. SccMespilus
Pyracantha.

Evergreen Treet, are fuch trees, whether cf tailor
flirubby growth, as conflantly retain their leaves during the
whole year. There is a great number of this fort of

4 E z plants,



EVE
plants, which will be particularly defcribed under their

proper genera.

Thefe kinds of trees, fhrubs, &c. are increafed in dif-

ferent modest according to their particular

feeds, layers, cuttings, fuckers, &c. which is fully (hewn

under the culture or the different forts, but principally in

the fpriiig feafon, though occalionally in the fummer, and
frequently in the early autumn.
The proper feafons for planting them out are the early

autumn or latter fpring months, according to the nature of

the foil. Where the Coils are of the more ftiff, retentive,

moid kind, the mure advanced fpring months arc the bed
;

but where they arc of the light, dry, loofe defcription, the

beginning of the autumn is the moil proper period; as in

the former cafe the plants will be in no danger of being

injured by Ibi; t i the winter, and i;i the latter

re will be no :.,!: of the cd by the heat

and drynefs of the fummer, before they become perfectly

eitablilhed in tlie ground.

in the planting of evergreen trees, it is leldom necefTary

to put them into any great depth, as they are very liable

to be deitroyed by deep planting. There is likewife an-

other circumdance that ought to be regarded, which is that

of having the mould in which they are to be fet fufficiently

fine, and the roots well bedded in it, without being too

much cut in or retrenched. In all cafes the loofe mould
should be well trodden in about them ; and the more tall

growing kinds well fupported with itrong {takes, fo as to

keep them perfectly iteady in their lituations. Numbers of

trees of this, as well as other forts, are deftroyed for want of

attention in this refpeel, as when once they get loofe they

foon die by the motion which takes place. The pruning

or cutting in of this fort of trees, where it is necefTary,

fhould be performed either in the more advanced fpring

feafon, or the latter part of the fummer, but never in the

winter feafon, as they are liable to much injury from cold.

This is equally necefTary to be regarded in the clipping of

hedges condituted of plants of this fort.

Many of thefe forts of trees and fhrubs are fufficiently

hardy to admit of being planted in moll forts of foils and
fituations. The tall-growing kinds are well adapted for

affording ornament and variety in mixture with thofe of the

deciduous clafs in extenfive plantations, and fuch as are of

a fluubby growth in the borders, clumps, and other rarts

of ornamented grounds. In thefe fituations they fhould be

fuffered as much as poffible to take their natural growth,
efpecially the fir kinds, and in the others only very little

cut in, and the dead wood removed from them.

In the forming of hedges various plants of this fort are

employed ; but the bed are thofe of the holly, yew, ever-

green privet, and box kind ; though the common laurel

and laurudinus may be the mod advifeable, where they are

required to be lofty. Thefe are likewife capable of being-

trained fo as to cover naked walls, palings, or other un-

pleafant objects. Hedges formed of thefe plants fhould be

clipped once or twice during the fummer feafon, fo as to

keep them in perfect neat order.

Various ornamental devices were formerly made with

thefe and other forts of evergreens in gardens ; but thefe

are at prefent little in ufe, as a better and lefs troublefome

tade prevails.

It has been remarked by the author of " The Philo-

fophy of Gardening," that in thefe forts of trees and fhrubs

the buds rife in the bofoms of the leaves, which, as they

are not fhed in the autumn, continue to oxygenate the

tuice of the plants, and fupply nutriment to the buds during

the fine days in the winter and fpring feafons, furviving tiU

EVE
nearly the middle of fummer, when the new buds have ex.
panded leaves of their own. It is hence conjectured, that
evergreens provide no dore of nourifhment in tl

alburnum in the fummer for the fupport of their

hue's, and of courfc have probably no bleeding feafon

as is the cafe with thofe of the deciduous kind.

And other circumftance whicl dated
by Dr. Milne, in his botanical dictionary, to take place in

refpeft to evergreen trees, which is, that when they are

engrafted on thofe of the deciduous fort, it determines the
latti r to retain their leaves. This is afferted to be

ed by repeated experience, in grafting the la

(/.,-. ra-tcrafut) an evergreen, on the common chi

(cera/uj), and the (;'.' \), an evergreen oak, on the common
oak. And i: is probable that many other facts <

kir.d may exm, though they have not been noticed l>v eoni-

mon gardener?.

EVERLASTING. See Gkaviialiuh.
.lasting Pea. See L.ATHYI

Everlasting l\a, in /l\ ricuhurc, is the common name
of a perennial plant of the vetch kind, which grows
n iturally in fome fituations in this country ; and is capable
of being cultivated with great i . advantage as a ;;reen

food for cattle or other dock, where the foils are inclined

to be of the more heavy loamy kinds ; as it affords a large

produce of the mod nutritious fort of fodder. Where it is

fuffered to ftand till the feeds are formed, it has been found
in tiie few trials that have been made with it to pofTefs a

highly fattening property when confumed by animals.

EVERRIATGR, derived from ex and vcrro, I cleanfe,

in Antiquity, an officer who was obliged in a folemn man-
ner to clean fe fuch houfes as were defiled by dead bodies,

called Jomus funejlie.

EVERRICULUM, (from everro, to ftvetp away,)
a kind of inltrument, in Surgery, refembling a fpoon, and
ufed for taking away any lmall fragments of the done,
which may remain behind in the bladder, in the operation

of lithotomy.

EVERS, in Rural Economy, a term fometimes provin-

cially applied to thofe diles which open ; in which cafe the

top rail has a bolt of iron driven through it at one end, the

other falling into a notch in the oppofite pod, by which
contrivance an opening can occalionally be readily made.
EVERSBERG, in Geography, a town of Germany, in

the kingdom of Weftphalia ; .54 miles N. of Cologn.

EVERY Year's Land, in Agriculture, is a term ap-

plied to fuch lands as have been cropped with what are

termed brown and white crops, or pulfe and grain crops,

in alternation or fucceflion for a very great length of time,

without the intervention of any fort of fallow. Mr. Mar*
fhall has remarked that extenfive common fields in Glou-
cederflvire have been conducted under this fort of manage-
ment for " perhaps centuries :" and the fame is the cafe

in fome other countries.

EVES-Droppers, in Law. See Eaves-droppers.
EVESHAM, or EsAM, in digrapby, is a borough

and market town, pleafanlly iitU3ted upon a rifing ground,
above the banks of a navigable river, named the Warwick*
fhire Avon, in the hundred of Blakenhurll, and county of
Worcefter, didant from London ninety-fix miles. This
place claims high antiquity, and is not lefs notable for its

lubfequent celebrity. The fird notice of it upon record,

like the origin of mod towns referable to the Saxon period,

is the account of Egwin, bifhop of Worcefter, having

founded a monadery here in the year 709 : and amply
endowed it by the affidanceof Kenred, fon of Wulpher, king

of Mercia. This was one of the mitred abbies ; its abbot

4 fat
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fit in the houfe of peers as a baron of the realm ; its

privileges were numerous and extenfive, and the revenues on

the dilfolution were valued at the annual (urn of 1 183/.

Of the building, which from records appears to have been

immenie, few veftigea remain. The targe elliptical arch,

decorated with rich but mutilated imagery, is Hill Handing ;

and the tower noticed by Leland. " Clement Lichfeild tlie

lait abbot of Evefham fave one, did very much colt in

buildinge of the abbey and other places longing to it.

—

He made a right iumptu.mfe and high fquare towreof Hone

in the cemitery ot Eovefham. This tower had a great bell

in it, and a goodly clocke, and was as a gateway to one

piece of the abbey." Itinerary, vol. iv. p. 108 This

tower is a regular and beautiful ftructure, twenty-two feet

by twenty-two,' and one hundred and leventeen in height ;

and is generally conlidered the lail monadic building erected

under papal influence in England. Though the churches

b,ave towers, this Hill continues the flation for the clock

and bells.

In that part of the town called Bengeworth, which may
be viewed as a fuburb on the eaftern fide of the river, over

Evesham, Vale of. Thefme tract ofIandcomprized under

tin's denomination, unrivalled in fame <>r feitility, is (ituated

on the eaftern and weftern banks of the river Avon, extend-

ing for feveral miles in various directions into Warwickshire,

•ay, andRid^where it is bounded by the high land of tin

into Gloucefterfliire, where the Cotfwold lulls form a ter-

minating barrier ; and the fouth is wafhed by the river

Severn.

It is defcribed in MonaHic hiftory as having derived the

name, which it gives to the town already defcribed, from

Eaves, a Saxon, twine-herd to Egwin bifhop of Worcefter,

in the latter end of the feventh century : this ham having

been Egwin's property till he was dethroned by the pope,

and his eHates confiscated. Previoufly to this it was called

Heth-holme, or Heath-field.

To thole who wiflt to fee what " fun and foil," unaffifled

by art, can do, parts of this diftrict will furnifh ftriking

fpecimens. And to the admirers of agriculture other por-

tions will evince what wonders may be effected from aiding

the efforts of nature by the application of art. The foil is

principally a deep heavy loam, or rich loamy clay, of inex-

which the communication is formed by a handfome Hone haufiible depth, equally calculated for corn, or pafiurage.

bridge of feven arches, Hood an ancient callle, probably And whether it be placed under an arable, or a grazing

erected foon after the Norman conqueH. For in the year fyfiem, the produce and the profits alike exceed analogical

115:, abbot William de Audville gained this fortrefs from belief. The vale of Evefham, fays Leland, " is, as it were,

lord William de Beauchamp, who held it for king Stephen, for fuch an angle, the horreum of Worcefterfhire, it is fo

razed it level with the ground, and converted the fite into plentiful of corn;" and juHly has he characterized this prolific

a place of interment. , fpot. For the abundance of herbage is not equalled by the

Evefham is a very ancient borough, enjoying numerous famous Tilney fneeth in the hundred of MaWhland and

privileges, both by prefcription and charter. It was one of county of Norfolk ; nor can the crops of corn be furpaffed,

the towns fummoned by writ to fend members to parliament, except by thofe defcribed in Brydone's Tour as produced

in the twenty-third year of king Edward the Firft's reign, in the vales of Sicily. The rent of lands in the farms of

when he bafely pretended to reftore the Saxon conftitution ; this diftrict is equal to that of accommodation lands in

and was one of the eight boroughs which had their elective moit other parts of the kingdom
; yet perfons who have

franchife reftored in the time of James the Firlt. That occupied eHates in fome others, at an exceeding low rate on

monarch at the fame time granted a charter to the town a comparifon of the net proceeds from both, do not hefitate

to be governed by a mayor, feven aldermen, twelve bur- in deciding in favour of the higher rental. In this vale,

gefies, and twenty-four affifiants, recorder, chamberlain, about a mile diftant from the town of Evefham, was fought

who are alfo of the common council, and other fubordinate the moit memorable battle recorded in the annals of Enghfh
officers. The mayor and four fenior aldermen are jufiices hifiory, between Simon de Montfort, the powerful earl of

of the peace, form a quorum, and have power to hold a Leicefier, and prince Edward, afterward, king Edward the

leffions of oyer and terminer, and gaol delivery, to punifh Firft ; in which the earl was completely defeated, and the

all crimes, except high treafon, and execute felons within refractory barons, with moit of their adherents, taken or

their liberty. flain. He has been not unaptly compared to the Roman
The town is much altered fince Leland vifited it; the confpirator Catiline, for, like him, he verified in his conduct

houfes, which then were what are called half- limbered, that the remark of Tiberius, recorded in Tacitus Ann. 1. iv.

is, timber frames, having the open parts filled up with wattle c. 18. " Beneficia eo ufque lata funt, dum videntuv exfolvi

and dab, are moflly well built with brick, the ftreets are pofle." " Favours are only fo long properly bellowed as

wide and fpacious, and the falubrity of the air, with the there appears a probability, or at lealt a capability of return."

beauty of the fituation, induce many genteel families to take After king Henry the Third had conferred upon him an

Up their refidence here. In the town are three parifii churches, accumulation of honours and emoluments, and even permitted

two in the part ufually called Evefham, and one in Benge- him to marry the princels, his filler ; he experienced from

worth; a well endowed free grammar fchool, charity fchool, the earl the moft ungrateful requital. He purfued the

and alms-houfe. The market, held on Mondays, is well monarch with the moft inveterate hatred ; and by inflamma-

fupplicd, and four annual fairs are held Febuary the fecond, tory fpeeches, and other overt acts, excited the moft. perplex-

the firft Monday after Eafter,Whit-Monday, and the twenty- ing commotions, and diftreffing interline warfare, the king-

firft of September. From the late ret urns to government under dom ever experienced; under a pretence of retlraining the pre-

the Population act, the number of houfes appear to be 616, rogative, reforming the government, and afcertaining and

and of inhabitants 2837. The richnefs of the lull in the fecuring the liberties of the fubject. The conteft, however,

vicinity has been long an inducement to turn many of the was productive of good, intended by neither of the parties.

fields into garden ground, and the peculiar fincnefs of the The prince, when he had afcended the throne, determined to

vegetable productions of this place has rendered Evefham, Hill further curtail the enormous power ot the barons ; and
gardeners proverbial for unrivalled (kill. They not only by hit writs fummoned together, as his advilers, reprefenta-

fupply the neighbourhood, but alfo the city of Worcefter, Uvea from numerous cities and boroughs, as well as counties

;

fourteen miles diftant ; Birmingham, thirty; and dining the the battle of Evefham therefore may be conlidered " as the

afparagus feafon Bath and Briftol, more than fifty. Tindal's origin of our preient houfe of commons."
Hiftory and Antiquities of Evefham. EvB8 mam, a townlhip of America, in Burlington county,

New
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New JciYey, fituated between the forks of Moore's creek,

which runs north-weilerly to Delaware-river; 16 miles 1'"..

of Philadel]

ESPERIDES, in Ancient Geography, a people of
Africa, in the maritime part of Libya, to the weft of the

Ani hole country, according to Herodotus, was
iingiiL; i

. fertil ; whence il lias been fuppofed that the
faniu. of llic Hefperides was found in their territory.

This name, in its grammatical acceptation, Occi-

dentals.

EVESPERIS, a town on the coaft. of Africa, which
afterwards took the name of Berenice.

EVEST, in Geography, a river of Rufiia, which runs

into the Dwina, near Kreut/.burg.

EUEXIA, from t\j, -well, and sfi;, halit, in Medicine, a

good found habit of body.

EUFEMIA, St., in Geography, a town of Naples,

in the province of Otranto, two miles N.N.E. of Aleflano.

—Alfo, a town of Naples, in Calabria Ultra, fituated on
a bay of the Mediterranean, to which it gives name.

N. lat. 30/ 2'. E. long. 16 30'.

EUI' RA, a town of South Finland; 12 miles N.N.E.
of Abo
EUGALENUS, Severinus, in Biography, a phyfi-

cian of Doccum, in Friefland, known chieflv as the author

of a treatite on the fcurvy, which once maintained a confi-

derable character, and paifed through manv editions. Its

title is " De Scorbuto Liber, cum Obiervationibus quibuf-

dam, brevique et fuccincla cujufque curationis indicatione,

1604." But the treatile of Dr. Lind, on the fame fub-

jedt, in which the abfurdities and ignorance of Eugalenus
are pointed out, has fuperfeded it. Eloy. Mangeti Bibl.

Script. Med.
EUGANEI, in Ancient Geography, a people of Italy,

towards the Alps.

EUGANO, in Geography, a mountain of Italy, in the

weft part of the Paduan, bordering on the Vicentin.

EUGENE, Francis, of Savoy, in Biography, generally

denominated prince Eugene, grandfon of Charles- Emanuel,
duke of Savoy, was born at Paris in 1663, and dellined for

the church. His mother, on account of her ill-cond.:Ct,

was obliged to leave Paris. She retired to Bruffels, and
-young Eugene being deprived of her fupport, and having
been difappointed in his expectations of preferment, went as

volunteer to ferve in Germany againtl the Turks. He,
with other French volunteers, was recalled on pain, in cafe

of difobedience, of perpetual baniihment. He fet the order

at defiance, and fo much diftinguifiied himfelf in his firft

campaign that the emperor gave him a regiment. After
the liege of Vienna whs railed, he ferved in Hungary under
the command of the duke of Lorrain and the eledtor of Ba-
varia. From this time his reputation increaied, with every

action in which he engaged, till, in the rear 6gj, he was
appointed to the command of the imperial army. In the

autumn of this year he entirely defeated the Turks at the

battle of Zeuta, in which the grand vizier and more than

20,000 men were left on the field, and the grand feignior was
obliged to make a precipitate retreat with the broken re-

lics of his army. Eugene had hazarded this engagement
tra y to the exprefl oidcrs of the imperial court ; but

ht fo completely juftified his conduct, that Leopold gave
him a written authority to ad thenceforth according to his

«\vn judgment, He was now oppofed by all the great

French generals, but in everv battle his exertions and prow-
ffs wer crowned with fuccefs, and on return:-, g to Vienna
the ei 1 ror created him prefidenl o: the coi ncil of war,

•and entrusted the military cheft to him ; but that cheft was

EUG
frequently ill fupplicd, which occafioned him more trc

than the moft vigorous oppofition in the field. He was
ftrittly united with the duke of Marlborough, and by I

talents and concert they obtained a decifive fuperionty 1

the French in Germany. At the celebrated battle of 1

heim, Eugene commanded the imperial part of the a-

and had no fmall lliare in the fuccefs. In 1 705, he wr
feated in Italy, but in the following campaign lie regained
his reputation by marching acrofs Lombard)- in the face of
the French army, and attacking the Fren h in their i 1.

trenchments at Turin, over whom he obtained a complete
victory, which fecured the duke of Savoy and reftorcd
all the Milanefe to the emperor. It led
France, but without obtaining any decifive ;

in 1708 he was with the duke of Marlborough at the battle

of Oudenard, and the capture of Lifle. He commanded
the centre at the bloody battle of Malplaquet, where he
was grievoufly wounded, but refufed to retire from the
field, faying, " Of what ufe will it be if we are to die here ;

—

it we are to furvive it will be time enough in the evening to

be dreiled." When the politics of England took a tort) and
peace was determined on, Eugene carried on the war aiouc,

till it W2S concluded by the peace of Radftadt in 1714.
Shortly after this he was called on to contend again with
the Turks, whom he fignally defeated in the year 1

In the following year he undertook the fiege of Bel-
grade, when the Turks came to its relief, and inverted him in

his camp. He fuffered them to approach very near, and
then fuddenly quitting his lines fell upon them with fo much
vigour, that he killed 20,000 men, and pofTeffed himfelf of
their cannon and camp equipage. Belgrade immediately
furrer.dered, and an advantageous peace was the refult of
this important victory. Eugene now retired to Vienna
covered with glory, and juftly confidered as the favionr of the
empire, and the greatelt benefactor to the houfe of Auftria.

He was great in retirement, as he had been heroic and magna-
nimous in war. In the year 1 733 he attempted new exploits,

in confequence of the dilputed election to the Polifh crown
;

but he was no longer the great, the enterprizing Eugene.
He died in 1736 at Vienna, aged feventy-three. As a man
he was cold and referved in his manner, and ferious in his

afpect : as a friend he was liberal, free from pride, faithful

to his promifes, and ever ready to do a kind a&io-.i. As a

general he was regarded by thole under him in the character

of a father and protector; in his military capacity he was
enterprifing, tail of refources, and though he fometimes
committed faults, he rarely failed to redeem his credit bv new
and brilliant fucceifes. Moreri. Modern Univerfal Hift.

Hift. of England. See alfo the article Churchill in this

Dictionary.

EUGENIA, in Botany, fo named by Micheli in compli-
ment to the heroic prince Eugene of Savov, who fent iiim

from Germany almoit all the plants defcribed by Clulius,

and who had a celebrated botai, ;c garden. Mich. Gen. ;

t. 108. Linn. G?.i. 247. Sm. Tr. of Linn. Soc. v 3.280.
Schreb. 333. Willd. Sp. PI. v. 2. 959. Mart. Mill. Diet,

v. 2. Juil. 324. (Syzygium ; Garrtn. t. 33.). dafs and
order, Icofandria Monogynia. Nat. Ord. Hefpcridee, Linn.

Myrti, JufT.

Gen. Ch. Cal. Perianth fuperior, in four deep, oblong,

obtufe, concave, permanent fegments, the orbicular centre

between them elevated, and fomewhat downy. Cor. Petals

four, twice as large as the fegments of the calyx, oblor.g

or roundifh, obtute, concave. Slam. Filaments numerous,

inferted into the elevated ring of the calyx, about as long as

the corolla ; anthers fmall, ronndilh. Pi/1. Germen 1

rior, turbinate ; ftyie fimjde, the length, of the ftamens

;

ftignai
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fligtm fimplc: Perk, Berry roundim or angular, crowned

with the calyx, of one cell. Sttd folitary, roundifli, fmooth

ar.d even.

Elf. Ch. Calyx fuperior, in four deep fegments. Petals

four. Berry of one cell, with one iced.

Ohf. The number of petals, and fegments of the calyx,

is '; quently five, in one initance eight. The geiincu has,

(15 niie fpecies at lealt, two cells, though one ot them he-

obliterated as the fruit ripens.

This is an extenfite genus, chiefly from the Eafl and

Weft [ndies, whofc fpecies are as difficult to define as the

rofes in our European gardens. Their habit is akin to

the myrtle, but often more (tout and arborefcent. Leaves

iimple, oppofite, ovate or elliptical, entire, without flipulas,

mon frequently fmooth, paler beneath, evergreen. Flowers
either terminal or axillary, white or reddifh. Frith not un-

wholefome, but fcarcely ever very grateful to the palal ;

in fome cafes higl.lv fragrant. Willdeuow has 30 fpecies,

a number far fhort of what are known, and yet two of them

(acutangula and raccmofa), are fcarcely true Eugenie*

There is alfo fome confulion between this genus and Plinia,

the original E. uniflora, Linn. Sp. PI. 673, being not only

Myrtus braJiUana, ibid. 67.)., but alio Plinia rubra, Linn.

Mant. .43 ; as well as P. peclunculata, Linn. Suppl. Z53 ;

under which laft name it is figured in Curt. Mag. t. 473,
with a wrong quotation of Linn. Mant. Whatever the

Plinia of Plumier may be, this plant is the original Eugenia
of Micheli's figure, and is well known in the Brafils and
Well Indies, its fruit refembling an indifferent cherry in

fize, tatte. and colour, though different in being externally

furrowed. This fruit fometiines ripens in ft^ves in England,
but the plant is no general favourite, being a meagre repre-

fentative of the common myrtle.

E. Jambos. Linn. Sp. PI. 672. (Malacca Schambu
;

Rheede Hort. Mai. v. I. t. 1 7.), is much celebrated for the

fragrance cf its fruit, which refembles that of a rofe, or ra-

ther rofe-water. It is alio of an extremely line yellowifh

colour with a rofy tint, and though not pleafant to the

talle, is frequently brought to table in the Indies, for the
fake of its perfume.

E. malaceenjis . Linn. Sp. PL 672. Sm. Exot. Bot. t. 61,

a beautiful Eaft Indian fpecies, is efteemed for the elegance

of its red cluttered flowers, as well as the flavour and cool-

ing quality of its fruit.

EUGENIUS I. in Biography, pope, was born at Rome,
and railed to the higheft dignity in the church in the year

634, on the depofition of pope Martin. He owed his eleva-

tion to the choice of the Roman people and clergv, and
their choice was confirmed by the emperor Conftans. At
this period the wellern and eaflern churches were furioufly

contending with each other upon the queflion whether
Chrift poffefled one will or two. Eugenius, after his pro-

motion, took pains to quiet the minds of the difputants. A
compromife was entered into between the parties, but it

was not of that nature to command general approbation :

it was unfatisfa&ory to the Pajman people and clergy, who
oppofed the admiffion of the patriarch Peter's confeflion of

faith. Peter had taken the other fide of the quellion, and

in hi» confeflion he took no notice of the will and operations

in Chrift: So vehement was this party that they refufed

to permit the pope to perform divim 1 rvice in the- church

of St. Mary, until he had publicly declared his condemna-
tion of it. We have no other particulate relating to this

pope, who d ;cd in the year 657, but he was commended
by his contemporaries and fucceffors for piety, niildncfs,

humanity, and generofity. Moreri. Bower.

Eugekius 11. pope, was a Roman by birth, and

E U G
from being archpriefl of St. Sabina, was made bifhop of

Rome in the year 824. This election was oppofed by the

J.
pie, who made choice of a different perfon for pope.

The double election excited confidcrablc diflurbances at

Rome, which occafioned the interference of Lewis the De-
bonnaire, who decided for Eugenius, and confirmed him in

his high office. The monarch took this opportunity of

reviving feveral ancient cuftomsand laws, declaratory of the

dependence of the bilhops of Rome on the imperial power,

and determining the limits of the fubmiifion and obedience

which were paid to them. Eugenius, to fecure his own
power, took the oath of fidelity to Lewis and his fon Lo-
tharius, in which was included their folemn engagement

that no future pope fhould be confecrated with their con-

fent, but in the prefence of the emperor's deputy, and after

the exaction of a fimilar oath to what was at that time ad-

miniftered. During the pontificate of Eugenius, a council

was affembled in France under the aufpices of Lewis and

the Greek emperors Michael and his ion Theophilus, to

examine the doctrine of the Greek church, in relation to

images. This was in the year 825, and at the conclufion

of the council the bilhops wrote a letter to Lewis, giving

fentence again!! both parties, viz. the churches of Conftan-

tinople and Rome ; the former for breaking images, whence
they were denominated " Iconoclaftoe," and the latter for

worfhipping them, whence they obtained the title of " Icono«

latra?," declaring at the fame time that it was a far greater

crime to worlhip than to break images. The emperor was

alfo exhorted by the council to interfere with the pope, and

to intreat him to abolilh the fuperftitious worlhip of images,

which was the caufe of much offence to all good men.

Lewis wrote to the pope, and deputed two bilhops to reafon

with him on the fubjeft, but to littl&or no purpofe ; he con-

tinued not only to promote, but to jullify the practice of

image worlhip. In the following year Eugenius held a

council at Rome, in which a number of decrees were palled,

intended to reform the Hate of ecclefiafUcal difcipline, and

to encourage the progrefs of literature both facred and pro-

fane, but he died in the year 827, before he could carry his

plans into effeft. He was highly fpoken of by Catholic

writers, and applauded for his humility, his beneficenee,

and the humane policy of his government. He is repre-

lented as excelling in mental and corporeal endowments.

Asa writer, two of his epiflles, and eleven of his decrees,

are extant in the feventh volume of the " Collectio Conci-

liorum." It has been reported, and not greatly to the

credit of Eugenius, that he was the inflitutor of the ordeal

by cold water. See Ordeal. Moreri. Bovver.

Eugenius III. pope, fo called upon his elevation to

the popedom, from Ins ufual name Bernard, was a native

of Pifa, and a difciple of St. Bernard. On the death of

Lucius II. in the year 1145, Bernard was unanimoully fixed

on by the cardinals as the new pope, and was enthroned with

the ufual ceremony under the title of Eugenius III. The
people, who had been long flruggling to wreft from the

popes the fovcreignty which they had acquired over them
in temporal matters, would not fuffer Eugenius to be con-

fecrated, unlcfs hereligned all pretenfions to dominion, other-

wife than as connected with his fpiritual rank, and would be

contented with the revenue to be derived from tithes, and

the voluntary contributions of the faithful. Unwilling to

make thefe conceffions, he privately withdrew to the Bene-

dictine monaftcry of Farfa in Sabina, whither he was fol-

lowed by the cardinals, and confecrated. Not daring to

return to Rome, he removed from Farfa to Viterbo, where

he continued for fome months. During his abode there

erobaffadora arrived from the Crufaders in the Eall, to im-

plore
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p] v affiflance from the pope and the weflern princes againfl

the Turks, who had gained fome important advantages
over them. Eugeniusfupplicated tneaffiftance of LewisVII.

• urging him to march in perfon to

elief of the Chnftians in the Holy Land, and con-
ig on thofe who iliould attend him the pri\ ileges which

his predeceiTors had granted to fuch as engaged in tlie holy
Lewis embarked, and Eugenius now took meafures

to reduce the Romans to fubmifCon, which he effected in

a fhort time, and forced them to acknowledge him as their

'temporal as well as fpiritual lord. His triumph was of no
long duration, for an infurre&ion obli fed him to feek for

perfonal fafety inflight. He went to Treves, where be
held a council in the year i 146. In the following year he
was refpeclfully entertained at Paris by the king ; and here

lie was allowed to hold a council, in which William, arch?
bifliop of York, was depofed from his dignity- From Paris

lie went to Rheims, where, in 1148, he held that council
before which the fanatic Eon was examined. See Eon.
lie next returned to Italy, and, with the affiftance or

the king of Sicily, once more fubdued the people of
Rome, in the year 1 149. Shortly after this he was
obliged to retire into Campania, where he remained till

the year 1152. During this period he was not inactive,

but fent a legate into Ireland, by whom he citablifhed

the four archbifhoprics in that kingdom. He was now
permitted to return to Rome, where he lived in peace
till his death in 1153. His virtues have been highly
commended by his contemporaries. By fome writers his

chief merit arifes from his zeal and fufferings in promoting
the interefts of the holy fee, and in combating the errors of
heretics: by more modern hillorians his memory has been
held in abhorrence on account of the active part which he
took in promoting the Crufades, by which great calamities

overwhelmed Europe and tlie eaitern world. Moreri. Bower.
See Croisade.
Eugenius IV. pope, was a native of Venice, and of

plebeian rank, though defcended from an ancient family.

His original name was Gabriel Condelmerio, and while he
was very young he accompanied a nephew of pope Gregory
XII. to Rome, where he took theCeleftine habit. He was
afterwards made treafurer to the pope himfelf, and then
biihop of Sienna. In 1408 he was advanced to the office of
cardinal prefbyter of St. Clement. While Martin V. was
pope he was fent delegate into the Marche of Ancona, and
afterwards to Bologna, and performed the duties repofed in

him with great ability and reputation. On the death of
Martin in 1431, he was elefted to the papal fee, when he
afl'umedthc name of Eugenius IV. Immediately upon his

elevation he involved himfelf, and the city of Rome, in the
moil alarming difficulties, by attempting to feizeupon trea-

i'uies faid to have been left by his predeceiTors; and no
iooner was he extricated from the dangers refulting from
this conduct, than he drew upon himfelf frefli troubles with
the council of Bafil, which he determined to diflolve on ac-

count of their conciliating meafures with the Hufiites of
Bohemia. His legate, cardinal Caefarini, whom he em-
powered to act on tlie occalion, a man of much difcretion,

forewarned him of the troubles he was likely to bring on
himfelf by the act. Eugenius had, however, made up his

mind, and in 143 1 iflued his bull, declaring the council of
Baiil to be diffolved, and appointing another to be convened
in eighteen months at Bologna. The emperor urged the
pontiif to revoke his decree, fetting foith in llrontr and very
preffing terms the evils into 'which he would otherwife
plunge the Chriftian world ; and he added that he was fure

the aifeuibled bishops would not fubinit to be difappointed

of the object of their meeting, and that he, as protector of
the church, was bound to afford them his lupport. Euge-
nius. .

, ,. 1 the council w
to f< t Ins power at defiance. After coufirn iug the- decrees
ot the council ol Conftance, which declared the papal pouor
to be fubordiuale to that of a general council, and bound
by its flatutcs and mandates they voted that no powei Da
earth could diflolve thein without thi ir confent, ar.d that

none fhould withdraw from them without thedi lew ; and
they went lo far as to fummon the pope to appear in perfon
before then; within a limited lime, or to fend legates with

full authority to act in his name. The firmnefs of tlie

council, after much altercation, brought the pope to fub-

miffion, awdin the year 1433 he iflued a bull, declaring null

and void whatever had been done by him, or in his name,
in derogation of the council-general of BafiL In tlie fame
year Eugenius received the emperor Sigiftnond at Rome
with great magnificence, and crowned him there. Shortly
after this he was attacked by Philip duke of Milan, who
laid walle the territory of Rome, and when the inhabitants

laid their complaints before the pope, he refcrrad the.n to

the cardinal his nephew, who, regardlefs of every thing that

did not contribute to his own cafe and pleafure, treated their

fufferings with negledt and contempt. Enraged at this be-

haviour they took up arms, and produced a temporary revo-

lution at Rome. It was with the utmoft difficulty that

Eugenius efcaped from their fury, and took refuge at Flo-

rence ; a reconciliation was effected, which was farther con-

firmed through the mediation of the council of Bafil, who
difpatched fome of their body to offer friendly advice on the

occalion. In 1437 frefli diffeuGons arofe between the

council and the pope, which terminated in their final rupture,

and a new council was appointed to meet at Ferrara, whole
firfl act was to declare the congregation of Bafil an unlawful

alfembly, and themfelves the only oecumenical council law-

fully aifembled, and they ordered all billiops who ftil] re-

mained at Bafil to withdraw from that city w.lhin thirty

days, on pain of excommunication, and the forfeiture ot

their dignities and benefices. The council of Bafil, on the

other hand, palled a decree or fentence of fufpenfion aga n(l

Eugeniusfrom papal jurifdiftion, forbidding all ecclefiattics,

on pain of excommunication, to obey him. Early in the

year 1439, a contagious diforder breaking out at Ferrara,

the pope tranflated the council to Florence, where a pre-

tended union was effected between the Greek and Latin

churches, which, being violently oppofed at Conllaiitirseple,

was rendered null and void. In the mean time the council

of Bafil, after declaring the fuperiority of councils over the

pope to be an article of the Catholic faith, proceeded to

depofe Eugenius from the papacy, as difobedient to the

commands of the church, a contemner of the canons, a

diflurber of the unity of the church, and aa obllinate here-

tic; and they difpatched nuncios tothe different courts of the

Chriftian princes to acquaint them with tlie meafures which
had been adopted. Eugenius thundered out his excommuni-
cations againll the fathers at Bafil, but they held his decrees

in derifion, and raifed to the papal throne Amadous, duke
of Savoy, who aflumed the name of Felix V. The rival

popes aid rival councils anathematized each other, laying

claim to the true apoftolic powers. Eugenius was lupportul

by France, Italy, Spain, Portugal, Hungary, ami England,

but Felix was defended by the people of Savoy, by the

Swifs, and by the dukes of Bavaria and Auflria. The
German princes chofe to prefcrve a neutrality till the year

1447, when they declared for Eugenius, determining that

he was the only true vicar ofChriil upon earth. In the

midft of the puLlic rejoicings on this eccafi ;;;, he died in

his
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his Gxty-fourtli year. His character as a pope is eafily

gathered from what lias been (aid ; lie was ambitious, in-

triguing, and a decided enemy to reform. In his lall illnefs

he is faid to have been painfully affected with reflections

on his pad life ;
" Oh Gabriel," exclaimed the dying

pontiff, " how much better had it been for thy foul's fafety,

hadlt thou never been promoted to the dignity of cardinal

or pope !" He was a patron of literature and learned men,

though he had no pretentions to learning himfelf; his epif-

tlcs and bulls are to be found in volumes xii. and xiii. of the

" Collectio Conciliorum." He was a handfome man, of a

venerable afpect, and always looked downwards when he

appeared in public. He was frugal and temperate in his

own perion, but was liberal and hofpitable ; and at his

table there was a princely magnificence. In this reign the

cardinals began to indulge in the fpurts of the field, and to

abandon themfelves to all kinds of luxury. Bayle. Mo-
reri. Bower.

Eugenius, Catholic bifliop of Carthage, was raifed

to that lituation in the year 48 I, at the requeft of the em-
peror Zeno, who had entered into a treaty of peace with

Hunneric, at that time the reigning monarch. In the year

483, he was fummoncd, with the other Catholic bifliops, by
the king, to Carthage, to maintain a public debate in de-

fence of their principles againft the Arian biihops, whom he

patronized. Eugenius undertook to draw up a trcatife,

explanatory of the Catholic faith, which was approved by
all the bifhops of his party, and prefented to Hunneric,

and he offered to defend the principles contained in it by
an appeal to the facred writings, as well as to the fenti-

ments of the fathers. He alfo delivered a petition to that

prince, in the form of an apology, the defign of which
was, to obtain peace for the Catholics. It was, however,

of no avail ; the bifliops of that party were all fentenced

to banifhment, and Eugenius was fent into exile, amidlt

the dreary deferts of Tripoli. In the following year Hun.
neric died, and Eugenius was permitted to return to Car-

thage, but was again banilhed, on the acceffion of Thrafa-

mund, and fent into Gaul. He died at Albi, in the year

505. His principal works are, " Expofitio fidei Catholice,"
" Apologeticus pro fide ;" " Altercatio cum Arianis ;"

and a letter to his people, exhorting them to conftancy in

the orthodox faith. Moreri.

Eugenius, bifuop of Toledo, in the feventh century,

was attached to the monaltic life, but compelled, by order

of the prince, to accept of the epifcopal dignity in the

year 646. He filled that fee feveral years, and made a

figure at the councils of Toledo, which were held in the

years 653, 655, 656. He was author of a treatile " On
the Trinity," and two books on mifcellaneous fubjects.

He revifed and improved Dracontius's work on the creation

of the world, which was publifhed at Paris, together with

his " Opufcula," in the year 1619. Moreri.

EUGHTGUR, in Geography, a town of Hindooftan, in

the circar of Kitchwara ; 15 miles E. of Ougein.

EUGIA, in Ancient Geography, a fmall country of the

nnefus, in Arcadia.

EUGMO, in 1 -, a fmall ifland on the caft fide

of the gulf of Bothnia. N. lat. 63 .]</. W. long. 22°42'.

EUGUBIQ. See Cubbio.
'

EUHYDRH'M, in Ancient Geography, a town of
Greece, in Theffaly, according to Livy.

EVIAN, in Geography, a town of France, in the de-

lent of the Leman, on the coafl of the lake of

Geneva, containing two paiilhcs and two convents. The
place includes 1 J02, and the canton 12,911 inhabitants,

»n a territory of 280 kiliomctret, and in 19 communes.
Vol. XIII.
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Near Evian art- fome mineral waters, which render it in

fnmmer a place of refort. It is fittiated 23 miles N. E.
from Geneva. N. lat. 46' 25'. E. long. 6 J

24'.

EVICTION, from cvmeo, I overcome, in Law, Signi-

fies a recovery of lands or tenements by law.

EVIDENCE, a quality in things whereby they become
vifihle and apparent to the eyes, either of the body or
the mind.

The fchoolmen diftinguifh evidence into forma! and oh-

jedive. The former is the adl of the intellect, confidered

as clear and diftinSt; the latter confills in the clearaefa and
perfpicuity of the object ; or it is the object itfelf fo

confiituted a.f that it may be clearly and diftiuctly known.
Others divide evidence into moral, phyfical, and metaphy-

seal. A thing is laid to be morally evident, fo far as we
have a diilinct notion or knowledge thereof, by unex-
ceptionable witneffes

; phyflcally, fo far as natural fenfe

and reafon, pointing out any thing, convince us thereof;

metaphxfically, when we enter fully and clearly into jbe

effence of any thing.

Evidence is the effential and infallible character or cri-

terion of truth, and is that in effect which with us con-
ftitutes truth.

If evidence fhould be found in propofitions that are falfe,

we fhould be compelled into error, fince the affent we give

to evidence is neceffary : whence would follow this impious

polition, that God who made us is the author of our er-

rors, as he has conftituted us io as to put us under a necef-

fity of falling into them.

It may be added that as we neceffarily love truth and

hate error, it feems inconfiilent with the nature of a be-

neficent being to form us with a love of what we could

not obtain, or not know whether we did obtain it or not

;

befides, that if we fhould err in things that are evident, as

well as in thofe that are not fo, we fhould fometimes find

contradictions in evident propofitions, as we commonly do
in things that are obfeure.

Evidence, therefore, muft be allowed the mark of truth |

and thofe things mull be allowed true which carry with
them fuch a degree of evidence as obliges us to affent to

them. Whatever we fee evidently agreeable to things

whereof we (peak, that we mult acknowledge to be*

true.

The Epicurean sallow of no other evidencebut that of fenfe,

or that ariiing from fenfe, it being a fundamental principle

with them, that fenfe is the firft and primary criterion of all

truth. By evidence of fenfe, they mean that ipecies or image
exhibited by the fenfe or phantafy ; which, when all im-
pediments to a juft judging, as diitance, motion, medium,
&c. are removed, cannot be contradicted or gainfaid

;

wherefore, the queftion "being put, whether or not a thing
be fuch as it appears ; the aufwer is not to be given, till

it has been tried and examined in all the ways, and by all

the fenfes, of which it can be an object. See Error.
There arc certainly other fuperior and lefs fallible fourcea

or grounds of evidence than fenfe : fuch is that inward con-
fcioufnefs by which we learn what belongs to the mind, or
that which Mr. Locke calls reflection ; of which fuch are

intelligence, intuition, and common fenfe, principally re-

lating to thofe abftracted, or other propofitions that earn
their own evidence with them, and admit no doubt about
them ; whence we derive our affent to propofitions called

axioms and maxims: fuch is alio rcafoning, whereby we
infer one truth from others by natural and juft methods of

argument, whence refulta fcience : fuch is likewife the
tetcimony oi others, on which we found the evidence of

Faith (fee *l!» TEStlMONY) ; to which we may alio add

4 F infpiratjonj
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infpiration, or that impreffion made on tlic mind by God
himfelf, which gives a convincing and indubitable evidence
o: the truth of any proposition, and attellcd to others,

either by prophecy or miracles. Watts's Logic, part ii.

chap. ii. jj 9.

By thus co.ilidering the various fourccs whence our per-

ceptionand beiief of any truth are derived, we may be led

to diftinguifh evidence into intuitive a.id deductive, and that

founded on teftimony. Intuitive evidence comprehends
that of pure intellection, of confeioufnefs, and of common
fenfe, under the lail of which that of memory is included.

(See Intuitive.) Deductive evidence is divided into fci-

entific and moral ; the latter of which includes thofe kinds

of evidence that are deduced from experience, analogy, and
teilimony, to which may be added a mixed fpecies, de-

rived from the calculation of chances. (.See Deductive.)
See alio each of the above-mentioned fubjects. See Camp,
bell's Phil, of Rhet. book i. chap. 5.

The evidences of the Chriilian religion are diflinguifhed

into two kinds, the direct and collateral : the direct evi-

dences are external and internal ; the external are miracles

and prophecy ; the internal evidence is deduced from its

excellence, confideredin reference to the main and principal

end of Chrillianity. Whatever does not either belong to

its excellence considered in this light, or fall under the

head of miracles wrought on purpofe to atteft it, or of

prophecies fulfilled, and yet affords a proof or any real

preemption of its truth and divinity, is a collateral evi-

dence for it. All the collateral evidences of the truth of

Chriflianity are in one fenfe internal evidences, becaufe they

all arife from fome particulars in the nature of this religion,

from iome circumuances which have attended its reception,

or fprung from it, or from fome remarkable facts coBnefted

with it, and related in the gofpel hiftory. Of this kino is

the argument deduced from its great efficacy at its fir it

appearance, in banifhing polytheifm, idolatry, fuperflition,

and the arts of magic ; in foftening the rigour of defpo-

tilm, introducing moderation into government, excluding

many inconvenient civil laws once generally prevalent, giv-

ing rife to others of a very happy tendency, refilling the

laws of war, humanizing the manners, and improving the

culloms of nations, and reforming the temper and conduct
of thofe who embraced it.

Another clafs of collateral arguments for the truth or"

the Chriilian religion, arifes from particulars in its nature

or effects produced by it, or from facts in the Gofpel hif-

tory, wkich cannot be at all accounted for but on the

fuppolition of a Divine original ; or which are, at lead,

moll naturally explicable on that fuppolition. To this

clafs may be referred thofe prefumptive arguments deduced
from the character of Jefus, fo exalted, and yet fo uni-

formly fupported ; the nature of his laft difcourfes with

his difciples ; the character of lome of his apollles ; that

of Judas the traitor ; the controverfies among Chriftians

in the apoftolic age ; and the method ufed by Chrill and
his apoftles, of referring their claims to the impartial in-

quiries of men. Other collateral arguments have an affinity

to the external evidences of Chrillianity : fuch are thofe

derived from the miraculous converfion of the apollle Paul

and his fubfequent conduct ; from the character of the man
of fin foretold by Paul ; from the quick and exteoGVe pro-

pagation of the Gofpel ; from the continuance and pre-

sent ftate of the nation of the Jews. Some of thefe argu-

ments have an immediate relation to the proof of Chrif-

tianity from prophecies ; others are related to the proof

from miracles. Other arguments have an equal relation

to the internal and external evidence of Christianity ; fuch

is that deduced from the manner in which Chrill and hi*
apollles propofed the evidences of their million, and the
advantage they have gained in confequence of the oppofi.
tion and fcrutiny of unbelievers. See on this lubject Lord
Lyttclton's Obfervations on the Converfion and Apoflkfliip
of St. Paul, Ductal's Prefumptive Arguments for the
Truth of the Chriilian Religion, and Gerrard's Differta-

lion on the genius and evidences of Chrillianity.

Evidence, in Law, is any proof, whether by teili-

mony of men on oath, or by writings and records; the
former sailed parol evidence, that is, by word of mouth, and
the latter written evidence.

It is thus called, becaufe the point in ifTue is hereby made
evident to the jury. Evidence in the trial by jury includes

not only that which is given in proof, but that which the
jury may receive by their own private knowledge; for an
account of which fee the fcqnel of this article.

With regard to parol evidence, or witnefles, we may ob-
ferve in general, that all witnefles, whatever be their religion

or country, that have the ufe of their reafon,"'are to be re.

ceived and examined, except fuch as are infamous, or fuch
as are interefted in the event of the caufe. All others are-

competent witnefles ; though the jury from other circum-
fiances will judge of their credibility. Infamous perfons

are fuch as may be challenged as jurors, propter delictum ;
and, therefore, never lhall be admitted to give evidence to
inform that jury, with whom they were too fcandalous to

aflbciate, lntereilcd witnefles may be examined upon %
voir dire, if fufpected to be fecretly concerned in the event ;

or their intercll may be proved in court. A party inte-

refted in a fuit, or a wife for or againfl her hufband, a huf-

band againft his wife, except in cafes of treafon, an alien

infidel, perfons non fame memorise, thofe that are attainted of
confpiracy, or in a praemunire upon flat. 5 Eliz. cap. 1.

popifh recufants convict on flat. 3 Jac. I. cap. 5. (See
contra 1 Hawk. P. C. c. 12. § 6.) perfons convicted of
felony, perjury, &c. thofe who by judgment have Hood on
the pillory, or been whipped, whilll the judgment is in force,,

are difabled from giving evidence : but kinfmen, though
ever fo near, tenants, fervants, mailers, attornies for their

clients, but not againfl them, becaufe they arc obliged to

keep their fecrets, one of the jurors upon trial, and all

others that 3re not infamous, who want not underflanding,

or are no parties in interell, may give evidence in a caufe,

though the credit of fervants is left to the jury. (2 Rol.

Abr. 685. 1 Vent. 243.) If after a man hath flood in the

pillory, &c. he be pardoned, he may be an evidence ; and'

though judgment of the pillory infers infamy at common-
law, by the civil and canon law it imports no infamy, unlefs

the caufe for which the perfon was convicted was infamous ;

and, therefore, fuch may be a good witnefs to a will, if not
convicted of any infamous act. (3 Lev. 426, 427.) It

has been held, that it is not (landing in the pillory which
difables a perfon for giving evidence ; but (landing there"

upon a judgment for an infamous crime, as forgery, &c.
If for a libel, a man may be a witnefs. (5 Mod. 74.

3 Nelf. Abr. 557.) Perfons excommunicated cannot be
vvitneffes ; but perfons outlawed may be witnefles, becaufe

the outlawry has no influence on their credibility. (Bull.-

N. P. 292, 3. ) A man convicted of felony, and afterwards

pardoned, may be a good evidence. (Raym. 369.) Burn-
ing in the hand is faid to reftore a perfon to his credit.

(Ibid. 330.) A perfon condemned to be hanged for bur-

glary, but having a pardon for tranfportation, hath been al-

lowed to be a good evidence. (5 Mod. 108.) One out-

lawed for treafon and pardoned may be an evidence. ( State

Trials, vol, iii. jij.) Perfons acquitted, or guilty of the

fame
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fame crime, while tliey remain unconvicted, may be evi-

dence againft their fellows. ( Kel. 17.) Although no

evidence ought to be given ol what an accomplice ha'h

[did, who is not in the fame indictment ; (State Trials,

vol. li. 414.) ail informer may be a witnefs, though he

is to have part of the forfeiture, where no other witneffea

can be had. (Wood's Inftit. 598.) If an action is brought

again!!, many perfons for taking of goods, one of them may

be admitted as an evidence againft the reft. (Combcrb. 367.

I Mod. 282.) In criminal cafes, as of robbery on the high

way, in action againft the hundred; in rapes of women, or

where a woman is married by force, &c. a man or a woman
Tnay be an evidence in their own caufe. (1 Vent. 243.)

And in private enormous cheats, a perlon may give evi-

dence in his own caufe, where nobody elfe can be a witnefs

of the circumftances of the fact but he that fuffers. ( 1 Salk.

S86.) Upon an information on the itatute againft ufury,

he that borrows the money, after he hath paid it, may be

an evidence, but not before. (Raym. 190.) Although an

alien infidel may not be an evidence, a Jew may, and be

fworn on the Old Teftament. (i Inft. 6.) A quaker

(hall not be an evidence in any criminal caufe unlets lie will

take an oath : though on other occafions his affirmation

mall be accepted infteadof an oath. Stat. 7 and 8 W. III.

c. 34. See Quaker.
The oath of a Gentoo, fworn according to the circum-

ftances of his religion, has been admitted in a civil matter.

(1 Atk. 21.) And by Willes C. .1. an infidel in general

is an admiffible witnefs, for the term does not imply that

he is an atheift ; but whenever it appears that a witnefs

hath no idea of a God or religion, he (hall not be permitted

to give his teftimony. (1 Atk. 40. 45.) When perfons

that are competent witneffes are ferved with a writ of fub-

pana ad teflificandum, they are bound to appear at the trial

on pain of too/, to be forfeited to the king, to which the

flat. 5 Eliz. cap. 9. has added a penalty of 10/. to the

party aggiieved, and damages equivalent to the lofs fuf-

tained by want of their evidence : but no witnefs, unlels his

reafonable expences be tendered him, is bound to appear

at all ; nor if he appears, is he bound to give evidence till

fuch charges are actually paid him, except he refides within

the bills of mortality, and is fummoned to give evidence

within the fame. In a criminal caufe, if a witnefs refufe

to appear, and give evidence, being ferved with procefs, the

court will put off the trial, and grant attachment againft

him ; and as refufing to give evidence is a great contempt,

the party mav be committed and fined. (1 Salk. 278.)

Preventing evidence to be given againft a criminal is punifh-

able by fine and imprifonment ; and perfons diffuading a

witnefs from giving evidence, &c, and jurors or others,

difclofmg evidence given, are likewifeoffences punifhed in

the fame manner. (2 Hawk. P. C. c. 22.) Members of

either houfe of parliament may be witneffes on impeach-

ments. (State Tria's, vol. ii. 612.) A perfon who hath

a legacy in a will, is not a good witnefs to prove the will
;

but if he releafe his legacy, he may be a good evidence.

(Skin. 704.) Thus alfo, a perfon who claims any benefit

by a deed, may not be an evidence to prove that deed ; and

a perfon concerned in the fame title of land in queftiotl will

not be admitted as evidence. (Ibid. 705.) If a legatee

is permitted to be fworn and examined, the counfel cannot

afterwards except againft his evidence. (1 Lord Raym. 730.)
To obviate all difficulties, it is enacted by flat. 25 Geo. II.

C. 6. that any devife to a perfon being witnefs to any will

«r codicil fliall be void, and fuch perfon fhall be admitted as

a witnefs; and that any creditor attefting a will or codicil,

by which hi* debt is charged upon land, fliall be admitted

as a witnefs to the execution, notwithflanding fuch eWge

;

the credit of every fuch witnefs being left to the conlidera-

tton of the court and jury. The fon of a legatee is no wit-

ntls to a will in the lpiritual court ; but it is held he may
be a good evidence to prove a nuncupative will, within the

intent of the itatute of frauds. (t Lord Raym. 85.)
Sec Wit. I..

One credible witnefs is fufTicient evidence to a jury of any
iingle fact in all civil actions, though the concurrence of
two or more corroborates the proof; but in cafes of high-

treafon, petit-treafon, and mifprifion of treafon, by ftatutes

1 Edw. VI. cap. 12. 5 and 6 Edw. VI. cap. 11. and
I and 2 Ph. and Mar. cap. 10. two lawful witneffes are

required to convict a priloner, except in cafes of coining

and counterfeiting the feals, or unlefs the party fliall wil-

lingly and without violence confefs the fame: and by flat.

7 W. III. cap. 3. the confeffion of the prifoner mull be in

open court ; and both witneffes mull be to the fame overt-

act of trealon, or one to one overt-act, and the other to

another overt-act of the fame fpecies of treafon. Baron
Montefquieu, indeed, lays it down for a rule, Spirit of
Laws, book xii. chap. 3. that thofe laws which condemn a
man to death in any cafe, on the depofition of a fingle wit.

r.efs, are fatal to liberty.

All evidence is to be given in open court, in the prefence
of the parties, their attornies, the counfel and all by-ftanders,

and before the judge and jury : many advantages attend
this way of giving teftimony, ore tenus, a method familiar

among the ancient Romans, as may be collected from
Quintilian, Inft. Orat. lib. v. cap. 7. and it was continued as

low as the time of Adrian ; but the civil law, as it is now
modelled, rejects all public examination of witneffes.

No witnefs is hound to give any anfwer by which he con-
feffes or accufes himfelf of any crime. The court in criminal
cafes is to examine the witneffes, and not the prifoner or pro-
fecutors. A witnefs fliall not be permitted to read hisevu
dence, but he may look at his notes to refrefli his memory.
A witaefs may not recite his evidence to the jury, after

having gone from the bar, and he hath given his evidence
in court ; if he does, the verdict may be fet afide. (Cro.
Eliz. 159.) One that is to be an evidence at a trial, ought
not to be examined before the trial, but by the content of
both parties, and a rule of court for that purpofe. No
evidence ought to be produced againft a man, in a trial for

his life, but what is given in his prefence. State Trials.

Pofitive proof is always required whenever the nature of
the cafe pofiibly admits of it.

Sometimes violent prefumption will be admitted for evi-

dence without witneffes ; as where a pel fon is run through
the body in a houfe, and one is feen to come out of the
houfe with a bloody fword, &C. but on this the court ought
not to judge hallily, 1 Inft. 6. 673 ; and though prcfump-
tive and circumftantial evidence may be fufTicient in felony,

it is not fo in treafon. Slate Trials.

Though all prefumptive evidence of felony fliould be ad-
mitted cautioufly, for the law holds that it is better that ten
guilty perfons efcape, than that one innocent fuller. (See
PRESUMPTION.) Sir Matthew Hale lays down two rule?,

moit prudent and neceffary to be obferved, 1. Never to
COnvict a man for Healing the goods of a pel foil unknown,
merely becaule he will give no account BOW he came by
them, unlels an actual felony of Inch goodl be proved : and,
2. Never to convict any perfon of murder or lnanflritigliter,

till at leaft the body be found dead ; on account of two in-

fiances, which he mentions, where perfons were executed
for the murder of others, who were then alive, but inifUn?.

2 Hal. P. C. 200.
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Evidence by writings and records, is where acts of parlia-

ment, Itatutcs, judgments) lines, and recoveries, proceedii

of court, and deeds, &c. are admitted as evidence. Tlie

printed llatute-book is good evidence upon a general aft of

parliament, which need not be pleaded ; but in the cafe of a

private act, it is otherwifc ; for there it inull be pleaded and

examined by the records of parliament before it can be ad.

mitted in evidence. Records and enrolments prove them-

felves ; and a copy of a record or enrolment, lwom to, may
be given as an evidence. (Co. Litt. 119. 262.) A record

of an interior court has been rejected in evidence ; and the

proceedings in county-courts, courts-baron, &c. may be de-

nied, and then tried by a jury. But court-rolls of a court-

baron, when (hewn, are good evidence ; and, in many cafes,

copies of the court-rolls are allowed as evidence. An an-

cient deed of thirty years Handing pioves itfelf ; but modern

deeds, and other writings, muft be attefled and verified by
parol evidence of witneffes. The counterpart of a deed is

no evidence, when the original is in being, and can be pro-

cured ; though it may be, when the original cannot be pro-

cured. (Co. Litt. 225. 10 Rep. 92.) The counterpart of

an ancient deed hath been admitted as evidence. (Mod. Caf.

225.) In cafe of a fine, a counterpart is good evidence of

itfelf. (iSalk. 287.) Although a witnefs fwear to the

hand and contents of a letter, if he never faw the party

write, it will not be good evidence. If all the witneffes to

a deed are dead, continual and quiet poffefiion is preemp-
tive evidence of the truth of it ; yet it may receive farther

credit by companion of hands and leals. (Wood's Inft.

599.) When witneffes to deeds are dead, their hand-writ-

ing muft be proved. (2 Inft. 118) If one of feveral wit-

neffes furvhe, a fubpoena mull be taken out againft the

living witnefs, and itricl inquiry made after him, and affida-

vit made that he cannot be found, before the hand-writing

of the deceafed witneffes is to be proved. (1 Litt. 556.)
And a fhop-book may not be given in evidence for goods
fold, &c. by 7 Jac. I. cap. 12. after one year, before the

action brought, except there be a bill, Sec. for the debt
;

unlefs between merchant and merchant in the ufual inter-

courle of trade. In order to make books evidences, if the

iervant who was accuftomed to make entries in it be dead,

his hand muft be proved ; and this, when accompanied with

other collateral proofs of fairnefs and regularity, is the beft

evidence that can then be produced. In debt, a releafe may
be given in evidence ; fo may any matters of fact, tampering

with witneffes, or fraud.

In order to prove a leafe for years, nothing fnali be ad-

mitted but the very deed of leafe itfelf, if in being ; but if

that be pofitively proved to be burnt or deftroyed, then an

attefled copy may be produced, or parol evidence given of

its contents. No evidence of a difcourfe with another will

be admitted, but the man himfelf muft be produced : yet in

fome cafes, as in proof of any general cufloms or matters of

common tradition or repute, the courts admit of beer/ay

evidence, or an account of what deceafed perfons have de-

clared in their life-time ; but fuch evidence will not be re-

reived of any particular facts. The probate of a will, when
it concerns merely perfonaleftate, may be given in evidence

;

but where title of lands is claimed under a will, the original

will muft be (hewn, not the probate, though if the will be

proved in the Chancery, copies of the proceedings there will

be evidence. (2 Rol. Abr. 687. Trials per pais, 234,
I Salk. 286. Raym. 335.) In fome cafes the ledger-book

of the ecclefiailical court 111 which the will is entered is Ef-
ficient evidence, being a roll or record of the court. (Bull.

iV. P. 245, 6. ) Depofitions of witneffes in Chancery be-

tween the farr.e parties may be given as evidence at law, if

E V I

the witneffes are dead, and the bill and anfwer proved. De-
pofitions before a coroner are admitted as evidence, the wit-

neffes being dead, or gone beyond fea. (1 Lev. 18 . 2 Wli".

Abr. 760. J
The eonleffion of a piifoner before a magiitrate,

&c. may be given in evidence againft him. (See 2 Hawk.
P. C. c. 46.) See Baron Gilbert's Trcatife of Evidence,.

or the Introduction to the Law of Nili Prius, 4C0. 1 767.
Prom this trcatife the following rules of evidence are ex-

tracted. I. In general, the beil evidence mult be given that

the nature of the thing will admit of. 2. No perlou ir.tc-

refled in the queilion can be a witnefs. To this rule there

are fome exceptions; as, 1. A party intereited may be
mitted in a criminal profecution in molt inltances. z. He
may be admitted for the fake of trade in the common ufage
of bufinefs, as porters, apprentices, &c. 3. Where no other

evidence i; reafouably to be expected. 4. Where he acquiies

his interetl by his own act, after the party who calls hioi as

a witnefs has a right to his evidence. 5. Where the poffi-

bility of intereft is very remote. 3. The third general rule

is that hearfuV is no evidence. 4. In all cafes where a ge~
neral character or behaviour is put in iffue, evidence of par-

ticular facts may be admitted ; but not where it comes in

collaterally. 5. In every ifTue the affirmative is to be proved.

6. No evidence need be given of what is agreed by the

pleadings, &c. ccc. See Pleading.
Sir Thomas Smith rellrains evidence to authentic writings

of contracts, written, fealed, and delivered. De Rep. Aug.
Lb. ii.

Evidence, demurrer to. See Demurrer.
Evidence, exception to. See Exception.
EVIL, Malum, in Ethics, a privation or abfence of fome

proper or neceffary good, or of fome meafure or degree

thereof.

Evil is either natural or moral ; between which there is-

this relation, that moral evil produces natural.

Evil, moral, is defined a deviation from right reafon ; a

difcernment of right from wrong, being given us as a guide

of our actions ; or it is the difagreement between the actions

of a moral agent and the rule of thofe actions, whencefoever

it is derived, and howfoever made known ; and no action can

be morally evil unlefs the agent be properly fuch, intelligent

and free, and capable of diltinguifhing, choofing, and acting

for himfelf. This the philofophers call tnbonejlum, and

turpe, as training the image of God, and fullying our original

beauty ; likewile malum culp*.

Evil, natural, is a want of fomething neceffary to the

bene ejfe, or perfection of a thing, or to its anfwering all its

purpofes ; fuch are defects of the body, bliudnefs, lame-

nefa, hunger, difeafes, death. This fpecies is denominated

trijle, hijucundum, noxium, and malum pans.

Good and evil, fays a learned writer, are oppofites, and
arife from the relations which things have to each other :

for dice there are fome things which profit, and others

which prejudice one another ; and tince fome things agree,

and others difagree ; we call the former good and the latter

evil. Whatever, therefore, is incommodious or inconvenient

to itfelf or any thing elfe ; whatever becomes troublefome

or fruttrates any appetite implanted by God ; whatever

forces any perfon to do or fuffer what he would not, that is

Thele inconveniencies appear to be of three kinds

:

thofe of imperfection ; thofe that are natural ; and thofe

that are moral. By the evil of impeifection we may under-

fland the ablence of thofe perfections or advantages which

exilt elfewherr, or in other beings ; by natural evil, pains

and uoeafineffes, inconveniencies and difappeintments of ap-

petites arifing from natural motions; and by moral evils,

vicious elections, that is, fuch as are hurtful to ourielves,

or
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or others. This opinion isothenvife (fated in the following

manner : all evil is inconveniency, but iomc inconveniencies

arife from the feries of natural caufea without our confent,

and fometimes our knowledge ; thefe we call natural evils :

but others happen from the abufe ol elections, when an un-

due choice occafions them ; and in this cafe, bclldes the

natural evil that arifes from them, there is likewife an obli-

gation on the perfon that makes the choice to anfwer for

the hurt he has done by it. Now thefe choices that bring

inconveniencies are called moral evils ; and the difference be-

tween natural ami moral evil is not their both bringing in-

conveniencies and injury to ourfelves or others, for this

conilitutes the nature of their evil, but that the ill effects of

the one proceed from the choice, thofe of the other from

natural caufes ; and hence the author of that choice is an-

fwcrable for the one, but nobody for the other. Moral
evil, therefore, is natural evil, with choice fuperadded. See

arehbifhop King's " Effay on the origin of Evil," by
Law, vol. i. and ii. Sherlock, alfo, in his " Treatife on

Judgment," p. 20, &c. diflinguifhes in a fimilar manner

between moral and natural good and evil ; the only differ-

ence between them, he fays, is this, " that moral good and

evil is in the will and choice, natural good and evil is in the

nature of things ; that which is good or hurtful to ourfelves

or others is naturally good or evil ; to love, to choole, to do
that wliicii is good or hurtful to ourfelves or others, is mo-
rally good or evil, or is the good or evil of our choice or

actions. If you will but recollect yourfelves, you will find

that you have no other notion of good or evil but this ;

when you fay fuch a man has done a very good or very evil

action, what do you mean by it ? Do you not mean, that

he has done fomething very good or very hurtful to himfelf

or others ? When you hear that any man has done good or

evil, is not the next queftion, what good or what hurt has

he done ? And do not you mean by this, natural good or

evil ? which is a plain evidence that you judge of tin-

moral good or evil of actions by the natural good or evil

which they do."

The ingenious author of the " Enquiry into the Origin

of our Ideas of Beauty and Virtue," gives the following flate-

ment of the nature of moral good and evil, and of the dif-

ference between thefe and natural good and evil. Moral
evil, according to this philofopher, denotes our idea of a

quality apprehended in actions which excites averfion and

diflike towards the atlor, even from perfons who receive no

difadvantage thereby ; as moral goodnefs denotes our idea

of a contrary quality which procures approbation and love

towards the actor, even in perfons unconcerned in its natural

tendency. This notion fuppofes an univerfally acknow-
ledged difference ofmoral good and evil from natural. Moral
good, we all know, procures love towards thofe we appre-

hend pofTefTed of it ; whereas natural good does not. How
differently, forinftance, are we affected towards thofe we tup-

pofe poffeffed of honelly, faith, generofity, &c. when we ex-

pcdl no benefit from thofe qualities, and thofe poffefTed of

the natural goods, as houfes, lands, gardens, health, ftrength,

&c. So whatever quality we appreh ;nd morally tvil, raifes

our hatred towards the perfon i.i whom we obferve it ; as

treachery, cruelty, ingratitude, &c. whereas we love and

pity many expofed to natural evils, as pain, hunger, ficknefs,

fee.

The origin of thefe different ideas of actions has greatly

puzzled the moralifls: fome make felf-intercll, or felf-love,

tii- fource of them all ; we approve the virtue of others

as it has fome fmall tendency to our happinefs, either from

its own nature, or from this general confidcration, that a

conformity to nature andrcafon is in the general advantage-

ous to the whole, and to us in particular ; and on the con-

trary, difapprove the vice of others, as tending at the long

run to our particular detriment.

Others fuppofc an immediate natural evil in the actions

called vicious, that is, that we are determined to perceive

fome deformity or difpleafure in fuch actions, without

reflecting on any difadvantage that may any way redound

to us from the action ; and that we have a fetret fenfe of

pleafure accompanying fuch of our own actions as are called

virtuous, when we expect no farther advantage from them ;

but then they add, that we are excited to perform thofe

actions, even as we purfue or purchafc pictures, flatties,

landl'capes, &c. from felf-intereft, to obtain the pleafure

which accompanies the action.

Rut the author jufl mentioned maintains that fome actions

have to men an immediate goodnefs, and others an immediate

evil, ;'. e. we perceive pleafure in fome and pain in others,

and are determined to love or hate the doers, without any
view of natural advantage, without any view to future

rewards or punifhments, or even without any intention to ob-

tain the fenfible pleafure of the good, but from a very different

principle, viz. an internal moral fenfc, or a natural deter-

mination of the mind to receive amiable or difagreeable ideas

of actions, when they mail occur to our obfervation, ante-

cedently to any opinion of advantage or lofs to redound

to ourfelves from them, even as we are pleafed with a regular

forna or an harmonious compofition, without any knowledge
of the mathematics, or feeing any advantage in that form or
compofition different from the immediate pleafure. But
according to this account of Dr. Hutchefon, however
plaufible, moral good and evil fignify nothing in the objects

themlelve6, to which they are applied, any more than agree-

able and harfh, fweet and bitter, &c. but only certain effects

in us ; and virtue is a mere affair of tafle ; whereas it feems

to be much more juft to conclude, that right and wrong,
or good and evil, are real qualities of actions, and not merely
of our minds ; and that the power whereby we perceive

tiiele qualities is not any arbitrary fenfe but the under-

ftanding : or to fuppofe with another excellent writer, that

moral good, conlidered as fynonymous with virtue, denotes

the doing good to mankind, in obedience to the will of
God, and for the fake of everlalling happinefs, and moral
evil or vice, the contrary. Price's Original of our Ideas,

&c. p. 13, and p. 59, &c. Paley's Principles of Moral and
Political Philofophy, vol. i. p. 41. See farther under
Deformity, Sense, Good, Virtue, and Vice.
The queftion concerning the origin of evil has very much

perplexed philofophers and divines, both ancient and mo-
dern. Plato, for the folution of this queftion, maintained,

that matter, from its nature, poffefies a blind and refractory

force, from which arifes in it a propenfity to diforder and
deformity ; and that this is the caufe of all the imperfec-

tion which appears in the works of God, and the origin of
evil. Matter, he conceives, refills the will of the fuprcmct
artificer, fo that he cannot poflibly execute his defigns; and
this is the caufe of the mixture of good and evil, which is

found in the material world. " It cannot be," fays he,

(Theset. t. i. p. 176.) " that evil mould be deflroyed,

for there mull always be fomething contrary to good;"
and again, " God wills, as far as it it psjjiblt, every thing
good, and nothing evil." What is tfiat property of
matter which oppofes the wife and benevolent intentions

of the In It intelligence, Plato has not clearly explained,

but he (peaks of it as BuuQvlos WSv/j.ix, an innate pro-

I

:y to diforder, (Pliileb.) and fays, " that before
nature win adorned with its prefent beautiful forms, it was
inclined to confufiun and deformity, and that from this ha-

I bitudo
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bituJe arifel all the evil which happens in the world."

Plutarch fuppofes the Platonic notion to be, that there

is in matter ail unconfeious irrational foul ; and this fuppo-

fition has been adopted by feveral modern writers. But
the writings of Plato afford no evidence, that he con-

ceived the imperfection of matter to arife from any caufe

dillinct from its nature. Such a notion is incongruous

with Plato's general fyftem, and it is contrary to the

doctrine of the Pythagorean fchool, to which he was
probably indebted for his notions on this fubjedt ; for

the philosophers of that feet held, that motion is the ef-

fect of a power effential to matter. Some of the Stoics

adopted the notion of the Platoniils concerning the origin

of evil, and afcribed it to the defective nature of matter,

which it is not in the power of the great artificer to change ;

afferting, that imperfections appear in the world, not

through any defeft of fkill in its author, but becaufc matter

will not admit of the accomplifhment of his defigns. But

it was perceived by others, that this hypothecs was in-

confiftent with the fundamental doftrine of the Stoics

concerning nature. For fince, according to this fyftem,

matter itfelf receives all it6 qualities from God, if its de-

feats be the caufe of evil, thefe defe&s muft be ultimately

afcribed to him. No other way of relieving this difficulty

remained, but to have recourfe to fate, and fay, that evil

was the neceffary confequence of that eternal neceffity, to

which the great whole, comprehending botii Cod and mat-

ter, is fubject. Thus, when Chrylippus was alked, whether

difeafes were to be afcribed to divine Providence, he re-

plied, that it was not the intention of nature that thefe

things (liould happen ; nor were they conformable to the

will of the author of nature and parent of all good things ;

but that, in framing the world, fome inconveniences had

adhered, by neceffary confequence, to his v.-ife and ufeful

plan. To others the queftion concerning the origin of evil

appeared fo intricate and difficult, that finding them-

selves unequal to the lolution of it, they denied either

that there is any God at all, or, at leait, any author or go-

vernor of the world. The Epicureans belonged to this

clals ; nor does Lucretius allege any other reafon for deny,

ing the fyftem of the world to be the production of a deity

befides its being fo very faulty. Others again judged it to

be more ratioual to affign a double caufe of vifible effedts

than to affign no caufe at all ; as nothing, indeed, can be

more abfurd than to admit aclions and eflefts without any

agent and caufe. Thefe perlons, perceiving a mixture of

good and evil, and being periuaded that fo many inconiift-

encies and diforders could not proceed from a good being,

iuppofed the exiltence of a malevolent principle, or God,
direttly contrary to the good one ; hence they derived cor-

ruption and death, difeafes, griefs, mifchiefs, frauds and vil-

lanies, whilit from the good being they deduced nothing

but good. This opinion was held by many of the ancients;

by the Perfian magi, Manichxzns, Paulicians, &c. &c. See

thefe articles, and alio Zoroaster. Abfurd as this hypo-

thefis was, it very long and generally prevailed, not only in the

Heathen but in the Chrillian world ; nor have the light and

influence of Chriihanity yet availed to its total extermina-

tion, fo that no trace or remnant of it remains. Thofe
who wifh to find a fatisfa&ory refutation of it, may coufult
*' King's Origin of Evil," vol. i. and the annexed notes of

the editor.

The excellent Dr. Clarke, in his " Demonftration of the

Being and Attributes of God," deduces from the poffibility

.and real exiltence of human liberty an anfwerto the queilion,

what is the caufe and original of evil ? " For liberty," he

Says, " implying a natural power of doing evil, as well as

good ; and the imperfect nature of finite being?, making it

poffiblc for them to abufe tfail theft liberty to an actual com-
miffion of evil ; and it being neceffary to the order and beau-
ty of the whole, and for difplaying the infinite wifdom of
the Creator, that there fhould be different and variant de-
grees of creatures, whereof, confequently, fome mull be left

perfect than others; hence there neceffarilv arif'.s a poffibility

of evil, notwithstanding that the Creator is infinitely good.
In fliort thus : all that we call evil, is either an evil oftmper-
feSion, as the want of certain faculties and excellencies which
other creatures have ; or natural evil, as pain, Heath ,ai:d the
like; or mora! evil, Hi all kinds of vict } the firfl of thefe is

not properly an evil. For every power, faculty, or Derfec-
tion, which any ciraturc enjoys, being the free gift of God,
which he was no more obliged to bellow, titan he was to
confer being or exiltence itfelf; 'tis plain the want of any
certain faculty or perfection in any kind of creatures, which
never belonged to their nature, is no more an evil to them,
than their never having been created or brought into being
at all, could properly have been called an evil. The fetond
kind of evil, which we call natural evil, is either a neceffary

confequence of the former ; as death, to a creature on whole
nature immortality was never conferred ; and then 'tis no more
properly an evil than the former ; or elle 'tis counterpoiled,

in the whole, with as great or greater good ; as the afflic-

tions andfufferings ofgood men ; and then alfo it is not pro-

perly an evil ; orelfe, iaftly, 'tis a pun'tfbnunt f and then 'tis a

neceffary confequent of the third and lad fort of evil, viz.

moral evil. And this ariies wholly from the abufe of liler-

ty, which God gave to his creatures for other purpofes, and
which 'twas realonable and fit to give them for the perfec-

tion and order of the whole creation : only they, contrary

to God's intention and command, have abufed what was ne-

ceffary for the perfection of the whole, to the corruption

and depravation of themfelves. And thus all forts of evils

have entered into the world, without any diminution to the

infinite goodnefs of the Creator and Governor thereof.

E^il, or King's Evil, the appellation formerly given to

fcrofula, in confequence of the fuppoied power pofftffed

by the kings of England and France of curing this difeale

by touching the fick.

The origin and firft exercife ot this royal faculty are not

agreed upon by hiitorians ; thofe of France are difpofed to

maintain, that it was originally inherent in their kings, fome
afferting that St. Louis, others that king Robert, was the

firft who was thus gifted ; but by moil other writers it is

affigned as an earlier prerogative «f the Englifli crown.

Edward the Confeffor is generally mentioned as the firil

poffeffor of this miraculous power : and it was difputed in

the days of Malmfbury, who lived not long after his reign,

whether this faculty were a peculiar reward from heaven for

that king's fanciity, or hereditarily refident in the Englifli

crown. Polydoie Virgil has noticed this gift to Saint Ed-
ward, and its continuance in the line of his fucceffors ; and

Dr. Harpslield, in his Eccleliaftical Hiftory of England, af-

ter deferibing the miracles of the Confeffor, obferves, "quam
lii umofos ianandi admirabilem dotem in pofteros fuos Anglo-
rum reges, ad noftra ufquetemporatransfudiffeet perpetuaffe,

merito creditur." The practice was long continued, and
Items to have reached its greateft height in the reign of
Charles II. to whom multitudes flocked to receive the be-

nefits of the royal touch ; infomuch, that after hs reftora-

tion, he is faid to have laid his hands upon more than lis

thoufand perfons in one year. His majefty was therefore

obliged to make loine reftrictions with regard to ti e times of

healing, and the number of patients. All perfons were

obliged to go to the king's furgeon, whofe duty it was to

2 examine
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examine (heir certificates from the minifter and church-war-

dens of their paritli, to determine whether they were proper

Objects, to give tlicm tickets of admiffion to the royal pre-

sence, and to introduce every one to the king's facred hand
to be touched. The king ufually gave public notice of the

day ot healing ; in the winter the ceremony was always

held at Whitehall ; in l!>.; iummer lometimes at Whitehall,

and fometimes at Windfor.

The following curious paragraphs were made public in

J 660.
4t The kingdom having been for a long time troubled

with the evd, by reafon of his majefty's ahfence, great num-
bers have lately hocked for cure. His facred majefty, on
Monday Jail, touched 250 in the Banqueting houfe ; among
whom, when his majelty was delivering the gold, one
(huilled hiir.fclf in, out of an hope of profit, which had not

been ftroked, but his majefty quickly difcovered him, fay-

ing, this man hath not yet been touched. His majefty hath
for the future appointed every Friday for the cure, at

which 200, and no more, are to be presented to him, who
are firil to repair to Mr. Knight, the king's furgeon, &c.
Parliamentary Journal, Julys— 9, 1660.
" Saturday being appointed by his majefty to touch fuch

as were troubled with the evil, a great company of poor
afflicted creatures were met together, many; brought in

chairs and flaikets ; and being appointed by his majefty to

repair to the Banqueting-houfe, his majefty fat in a chair

of ftate, where he ftroked all that were brought to him, and
then put about each of their necks a white ribbon, with an

angel of gold on it. In this manner his majefty ftroked

above lix hundred ; and fuch was his princely patience and
tendernefs to the poor afflicted creatures, that though it-

took up a very long time, his majefty, who is never weary
of well-doing, was pleated to make inquiry whether there

were any irure that had not yet been touched. After
prayers were ended, the duke of Buckingham brought a

towel, and the earl of Pembroke a bafon and ewer, who,
after they had made obeifance to his majefty, kneeled down
till his majefty had wafhed." Mercurius Politicus, June
2f—28, 1660.

An exact regifter was at that time kept of the number of
cafes that came for relief, and the whole amount is very

great. From 1660 to 1664 inclufive, a period of five years,

23,601 perfons were touched by Charles II. : and from May
1667 to May 1684, the number of perfons touched amount-
ed to 63,506; making all together 92,107. For the inter-

vening years, 1665 and 1666, no regifter was made, the

king having removed from the metropolis on account of the

plague.

This fuperftitious praftice was dropped by the prefent

royal family, " who obferved (fays Hume) that it sould no
longer give amazement, even to the populace, and was at-

tended with ridicule in the eyes of all men of underftand-

ing." Rapin indeed remarks, that " the late king William

III. of glorious memory, was fo perfuaded he fhould do no
injuiy to perfons afflicted with this diftemper, by not touch-

ing them, that he refrained from it all his reign." The
practice continued in vogue in the reign of queen Anne ; it

is recorded of Dr. Johnfon, that he was touched by that

princefs, but without effect.

It is extraordinary that this belief in the efficacy of the

royal touch in the cure of this fevere difeafe was by no

means confined to the vulgar, nor to perfons unacquainted

with the nature and cure of difeafes. Dr. Johnfon's mother

is faid to have been mitigated by the advice of a celebrated

phyficiau, fir John Floycr, to bring her fon to London
for the purpofc of receiving the remedy. And Wifcman

and Browne, eminent furgeons of their day, and furgeon

}

to the king (Charles II.) have given their ftroageit tettimo-

ny in favour oi the Superiority of the royal remedy, over
any which their art poftefled. " I muit needs profefs,"

fays Wifcman, " that what I write will do little more than
lliew the weaknefs of our ability, when compared with his

maj iy's, who cureth more in any one year, than all the
chirurgeons of London have done in an age. However,
that this attempt may not feem to want precedent, give me
leave to tell you, that it is no more than the French kings'
chirurgeons have done before me, or than old Mr. Clows
did in queen Elizabeth's days, and all other general wiiters

in cbirurgery have done more or lefs." And he affirms

that he had been " a frequent eye-witnefs of many cures per-
formed by his majefty's touch alone, without any afliftance

of cbirurgery ; aid thofe many of them fuch as had tired

out the endeavours of able chirurgeons before they came
thither."

The other furgeon royal juft mentioned has left us the
moft circumftantial account of this royal healing, in a pub-
lication, entitled " Adeno-choiradelogia ; or, an Aixitomick-
Chirurgical Treatife of Glandules and Strumass, or King's-
evil-fwellings, together with the Royal Gift of Healing, or
Cure thereof, by Contact or Impoiition of Hands, per-
formed for above 640 years by our kings of England ; con-
tinued with their admirable effects and miraculous events ;.

and concluded with many wonderful examples of Cures by
their facred touch. All of which are fuccinftly defcribed
by John Browne, one of his Majefty's Chirurgeons in Or-
dinary, and Chirurgeon of his Majefty's Hofpital, Lon-
don, 1604." His offices evince that the author was a man
of character, and his book is approved, as was the cuftora

of his time, by the preiidentand feveral fellows of the Col-
lege of Phyficians. Like Wifeman, he feems to have been a
ftaunch loyalift, and a vehement defender of the divine right
of kings ; he detefted all diffenters, and confidently aflerts

that the ufurper, Cromwell, tried in vain to exerciie this

royal prerogative, " he having no more right to the healing
power, than be had to the regal jurifdidtion." The third
part of the treatife of Browne, which is devoted to the hif-

tory arid nature of the royal gift, is entitled Charifma Bafi-
llcon. Beiides an hiftorical view of this prerogative, it con-
tains rules for the meaneft capacity to find out the difeafe,

which were deemed expedient to prevent poor people from un-
neceflary journeys ; and fixty admirable cures, performed with
or without gold, are circumftantially detailed, as well as fe«

veral cafes of fcrofulous tumours and fores, which difap.

peared on being touched with handkerchiefs dipped in the
blood of Charles L.
Some Ihrewd fufpicions had, indeed, been thrown out,

that the piece of gold, given by the king on the occalion,

was the moft efficacious remedy employed ; and the above
mentioned writers are anxious to refute fuch a flanderon the
royal qualifications. The author of a late treatife tells the
following ftory, which may, in fome degree, account for the
numbers regifteredat Whitehall. " An old man, who was
witaefsin a caufc, had by his evidence fixed the time of a
fadt, by queen Anne having been at Oxford, and touched
him while a child, for the cure of the evil. When he had
finifhed his evidence, the relator had an opportunity of aik-

ing him whether he was really cured. Upon which he ao-
fwcred, with a fiamificant fmile, that he believed himfelf
never to have had a complaint, that delerved to be confider-

cd as the evil ; but that his parents were poor, and had no
objection to the bit of gold." See Wifeman's Clrirurgical

Treatifes, book iv. chap. 1. Browne above cited. Edin.
Med. and Surg. Journal, vol, iii.p. 18 j.

With
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With refpect to the nature of the difeafe, vulgarly called

King's Evil, and the pradtiee now adopted for its cure, fee

Scrofula.
TLviv, falling, in Horfes. See Falling-^:/.
Evil, hungry. See Hungry and Bulimy.
EVIRATUA, in Geography, a town of Brafil, on

the river of the Amazons, 36 miles W. of Fort Rio Ne-
gro. S, lat. 2 50'.

EVIT'S Creek, a river of America, in Maryland,
which runs into the Potomack. N. lat. 39' 38'. W. long.

yS 44.
EUKSINEH, a town of Afiatic Turkey, in Natolia ;

10 miles N. E. of Eregri.

EUL^EUS, in Slncient Geography. See Choaspf.s.
EULBACH, or Eulenbach, in Geography, a town

of Germany, in the county of Erbach
; 3 miles N. E. of

Erbach.

EULE, a town of Bohemia, ,in the circle of Kaurzim ;

12 miles S. of Prague. N. lat. 49/ 55'. E. long. 14' 31'.

EULENBERG, a town of Moravia, in the circle of

Olmutz ; 14 miles N. of Olmutz.
EULENBURG, a town of Saxony, in the circle of

Leipfic, iituated on an ifland in the Mulda, and containing

three churches. Beer is the principal article of trade. It

is 12 miles N. E. of Leipfic. N. lat. 51° 27'. E. long.

12 38'.

EULEPA, in ylncient Geography, a town of Cappa-
docia. Itin. Anton.
EULER, Leonard, in Biography, a great mathema-

tician, was born at Bafil in the year 1707, where he was
educated. He performed his academical talks with fo

much rapidity, that he had a good portion of time left at

his own command, which he confecrated to the ftudy of
the mathematics. In the purfuit of this kind of know-
ledge, he was afiifted by John Bernouilli, who was regarded

as one of the chief mathematicians of Europe, and whofe
diltinguiihed attention and elteem he obtained, by his early

proficiency and unwearied application. In 1723, M. Euler

was admitted to the degree of M. A. on which occafion

he obtained great applaufe by delivering a Latin difcourfe,

wherein he drew a comparifon between the philofophy of
Newton and the Cartelian fyftem. In compliance with his

father's defire, he applied iiimfelf to theology and oriental

literature, in which he made no inconfiderable progrefs, but
his predominant bias ft ill leading him to the mathematics,

his father allowed him to follow the bent of his inclination,

in the courle of his ftudies under Bernouilli, he contracted

an intimate friendfhip with his two fons, Nicholas and
Danic-l, which proved to be of the highefl advantage -to

him in after life. Thofe two celebrated mathematicians

having been invited to Peterfburgh, in the year 1725, by
Catharine I. for carrying into execution the project of

Peter the Great, for the eltablifhment of an academy of

fcience, promifed Euler to ufe their endeavour to find

him a fituation in that city. By their advice he applied

himfelf diligently to the fludy of natural knowledge, and
attended the lectures of all the eminent profeffors of Bafil.

While engaged in thefe purfuits he compofed a dilTertation

" On the nature and propagation of Sound ;" and alfo an
anfwer to a prize queftion, " Concerning the mailing of

Ships," which ebtained the fecond prize. By this circum-

ilance his attention was early drawn to the curious and
important ftudies of naval architecture and navigation,

which he contributed greatly to enrich in the fublequent

periods of his life. He now joined his friends the Ber-
nouillis at Peterfburgh, and was appointed with them a

joint profcfTor in the univeruty of that city. In this litua-

EUL
tion his talents and genius were fo far called into exercife

as to entitle him to rank {imong the molt eminent mathema-
ticians. He contributed many memoirs to the academical

collection, which excited a noble fpirit of emulation be-

tween him and his two friend'-, unalloyed by the lead mix-

ture of envy or jealoufy, ;i id fuch as produced no altera-

tion in their friendfhip. The integral calculus he carried

to new degrees of perfection; invented the calculation of

fines ; Amplified analytical operations, and in this way
threw new light 01 all the branches cf mathematical

fcience. In 1730, M. Euler was appointed profeffor of na-

tural philofophy; and, in 17331 he fucceeded his friend

I Bernouilli, in the mathematical chair. In 1735, t '1c

academy propofed an intricate and important problem for

folution, which Euler completed in three days, though it

was fuppofed to be the labour of many months. The ex-

ertion on this occafion was fo violent that it produced a

fever which endangered his life, and deprived him of the

uie of one of his eyes In the year 1740, the Academy
of Sciences at Paris propofed for folution the important

fubject of " The flux and re-flux of the fea." To this

Euler applied the force of his genius, and produced a me-
moir, which was allowed to be a mailer piece of analyfis and

geometry. He had, however, as competitors, Daniel

Bernouilli, and our countryman, Colin Maclaurin, with

whom he fiiared the prize. In 1741, Euler, at the exprefs

invitation of the king of Prufiia, repaired to Berlin, where

his induftry and talents appeared to great advantage. Pie

furnilhed many effays for the memoirs of the Pruflian

academy, without withholding his contributions from the

academy of Peterfburgh, which was now encouraged by
the patronage and munificence of the emprets Elizabeth.

In 1742, he obtained a petition from the academy at Peterf-

burgh, and in 1766, by permiffion of the king of PruiTia,

he returned to that city, to fpend the remainder of his days,

when the munificence of Catharine II. liberally rewarded

him for the preference which he exhibited towards his Pe-

terfburgh connections. Shortly after his return he loft the

fight of the other eye, yet in this deplorable fituation he

dictated to his fervant, an unlettered youth, and who was
entirely unacquainted with mathematical knowledge, his

" Elements of Algebra," a work of high merit, and
which has been translated into the Englifh language. At
this period he was elected one of the very few foreign

members of the Academy of Sciences at Paris. After

this he received from them the prize for his difiertations

" Concerning the inequalities in the motions of the pla-

nets :" alfo two prizes for queflions propofed relative to

" A more perfect theory of the moon." He next reviewed

his whole theory with the affiitance of his foil, and

Meffrs. Krafft and Lexell ; and purfued his refearches till

he had conftrudted the new tables which appeared with the

great work in 1772. "This work alone," fays his bio-

grapher, " would be fufneient to render his name im-

mortal, and when it is confidered that it was completed

after he was totally blind, and at a time in which he was
embarraffed in his domeitic circumflances by a dreadful fire,

that had confumed great part of his fubftance, and forced

him to quit the ruined houfe ; it is impoflible not to be

flruck with admiration and aftonifhment at the powers of

his genius and rr.emorv, and the perfeverance, fortitude,

and tranquillity of mind which he mufl have poflcffed."

Some time after this he underwent the operation of couch-

ing, which reflored to him his fight ; but either too eager

to benefit by the organ, or by the negligence of Lis fur-

geon, he was a fecond time deprived of his fight, and the

jelapfe was attended with much tormenting pain. Still

he
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hi- was aftive in the purfuit of fcier.ce, and in the courfe

of feven years tranfmitted to the academy of Peterfburgh

(eventy distinct memoirs, and left behind him two hundred
more, which were afterwards revifed and completed. In

the beginning of September, 1783, he was Seized with

feveral attacks of a vertigo j thefe, however, did not pre-

vent his calculating the motion of air-balloons, which then

began to engage the attention of the philofophical world;

bnl on the 7th of the i.itnc month, while he was amufing
himfclf with li is grand-children, an apoplectic lit terminated

his illuftrious career, at tlie age of 76. Befides being-

foreign member of the Royal Academy of Sciences at

Paris, M. Euler was member of the Imperial Academy of
Petersburg h, ancient director of the Royal Academy of

Berlin, and fellow of the Royal Society of London. His
works were very numerous ; his knowledge was not con-

fined to his favourite Studies of the mathematics and aflro-

nomy, of which lie has feenred to himfelf an imperishable

fame. He had made much progrjfs in medical, botani.-al,

and chemical fcience. He alfo pofTelTed, in a high degree,

what is generally called erudition. He had read with at-

tention and tafte the moll eminent Latin claffics, and was
familiarly acquainted with the civil and literary hiltory of

all ancient and modern nations. His uncommon memory
feemed to retain every idea that was conveyed to it either

from reading or from meditation. The .ffineid of Virgil

he could repeat from the beginning to the end, and point

out to his hearers the firlt and laft htie of every page in

the edition which he ufed. He enjoyed a vigorous conlti-
' tution, and a furprifing lhare of health, confidering the

intenfity and ardour of his application. His manners were
unaffected and pleafing, his temper lively and cheerful, and
his converfation both instructive and entertaining. The
evening of his days was calm and feretie, fweetened in no

fmall degree by the fame that follows genius, the univerfal

efteem and refpect that were due to his exemplary virtues,

and the Satisfaction which he received from the kind

ofRces of friendship, and the endearments of domeftic

felicity.

This great geometrician had bellowed much meditation,

early in life, on harmonics, or the philofophy of found ;

for in 1739, at the age of 32, he published at Peterlburgh, in

Latin, a work in 4X0. under the title of " Tentamcn novae

Theoricc Muficx ex certiflimis harmonic principiis dilucidc

expofitx, auclore Leonardo Eulero." This work, being

written in Latin, and requiring in the reader, befides that

language, a knowledge in geometry, algebra, and fluxions,

was little noticed by the public at large on its firlt appear-

ance, and dill lefs underilood by muficians, for whofe ufe

it rnuil have been chiefly intended. It, however, fet ma-
thematicians and men of fcience to work, and flarted many
curious fubjects of meditation to fuch as interefled them-
felves in the fludy of harmonics.

But we do not very well fee how the author could with

propriety call his treatife an attempt at a new theory of

mufic. The ratios were all known ever fince the time of

Euclid. Indeed he has followed the proportions winch

Zarlino tried to eftab'ifh in his " Inftitutioni," which had

been adopted by l)es Cartes, Rameau, Tartini, &c. ; and

lies Cartes, and others after him, had accounted for the plea-

furc which we receive from concords, by the fnnplicity of

the ratios between the founds which form them There
is a plate, p. 35, reprtfenting, we thought, in a new and

ingenious manner to the C)f, the pullations of two firing! ;

the one fixed to a given tone, and the other tuned progref-

fifcly to all the confonant intervals, which clearly fhews the

Coincidences of vibration, upon the frequency of which the

Vol. XIII.

degree of fwectuels and perfection in concords depends.
We believe, however, that this was done in the 17th cen-

tury, but in a lefs elegant manner, by our countryman lord

keeper North, jn a quarto pamphlet of only twenty- 1 '

pages, intitled, "A Philofophical Effay ofMufick directed

to a Friend ;" London, 1677.

In this little tract the vibrations of each confonance are

represented to the eye, and the coincidences with the fixed

tone, its bafc or principal, in the fame manner as in the
work of the great geometrician Euler, who has puflied

ratios as far as our perception and appreciation can go, ex-

tending the whole compafs of our mufical fyflem to eight
octaves. See Compass.
The degrees of fuavity in confonance from the Simplicity

of ratios and frequency of coincidence, had, we believe,

been fettled before the year 1739, when this treatife was
publifhed.

The following is a translation of the titles'of the feveral

chapters of this work. After a preface of twenty pages,
Chap. I. treats of found, and the auditory fenfe.

II. Of the fweetnefs and principles of harmony.
III. Of mufic in general.

IV. Of concords.

V. Of concords in fucceffion.

VI. Of a feries of concords.

VII. Of intervals, and their names.
VIII. Of the genera of mufic.

IX. Of the diatonico-chromatico genus.

X. Of other more compounded genera.

XI. Of the concords in the diatonico-chromatico
genus.

XII. Of the modes or keys and fy Stems in the diatonico-
chromatico genus. "

XIII. Of the ratio of composition in a given mode and
fyftem.

XIV. Of the modes and fyflems in tranfpofed keys.
In the 13th chap, on the laws of compofition, and the

pofiible combinations in any given mode, key, or fvflem,
Some of thefe combinations employ every note in the fcale,

feemingly at once, which would be extremely offenfive if

heard together. The author probably means, that all thefe
founds may be heard fucceffively in melody, provided they
are in tune, and have a fundamental bafe.

Upon the whole, Euler feems not to have invented much
in this treatife; and to have done little more than arrange
and methodize former difcoveries in a fcientilic and geometric
manner. He may, indeed, not have known what ante-
cedent writers had difcovered before; and though not the
firlt, yet to have imagined himfelf an inventor.

Eulkr's Logarithms, or Binary Logarithms, are a
fpecies of artificial numbers contrived by M. Euler to fa-

cilitate the calculation and eomparifon of mufical intervals,

which they do, by representing each interval in decimal
parts of the octave, which is t in this notation, the fuc-
ceflive octaves or power-, < f ! being reprefented by 2, 3,

' >g

I'lZ,.

4, &c. as in the following table, for the firfl 10 numbers,

1 = c.cccooo
2 = 1.000 CO

3 = '-584963

4 = 2.000000

5 = 2.321928

6 = 2.JS49C3
7 == 2.807356
8 = 3.000000

9 = 3.16992 c

10 - 3.32192s
By help of the primes which ,eompofe mufical ratios, and

their binary logarithms in this table, the Killer's logarithm
may be found, which aufwers to any interval: as the names
of the feveral intervals occur, we Shall give their binary
logarithms.

4 G EULISIA,
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EULISIA , in indent Geography, a country of

i !s the P.tlus Maeotis.

EULOGIUS, in Biography, patriarch of Alexand

was, at firft," prefbyter ofthe chui • tdif-

tinguifhed nii... ilic doftrini

a letter which be wrote to E patriarch of (

ftantinople, coi an expofition 'of the true faith.

He was elevated to the fee of Alexandria in the year :

and became very active in rooting out hercfy, not only by

the allowable and fair weapons of reafon and argument,

but by expelling from their fituation all ecclefiaftics

ivere advocates fur the of one nature in (Thrift.

He lived in habits of intimacy with Gregory the Great,

whofe fenl fpofition were congenial to his own.

He died in 6 )8. Of his works only fragments arc remajn-

Moreri.

Eulogius, eL died archbifliop of Toledo in the

century, was born at Cordova about the year 8:0 He
was educated for the priefthood, and discharged tl

of that office with z ' activity till the year 844, when

he was driven into exile by the Saracens for his boid,.efs in

maintaining the principles of the Catholic faith. After

much fuffering he ventured to return to Cordova, where,

in the year £50, he was thrown into prifon on account of

his religion. In the dungeon he employed himfelf in writing

animating exhortations to the Chriftians, to fupport and

confole them under their pcrfecution, for conference fake,

and to encourage them to undergo the fevereft trials rather

than difgrace themfelves by apoftacy. He was afterwards

liberated, and by his perfonal labours, as well as writings,

perfevered in fortifying his fellow Catholics againft the arts

and terrors of their enemies. As a reward for his exertions

in this hazardous employment, he was chofen to fill the va-

cant fee of Toledo; but he was put to death before he

could receive the epifcopal confecration. The accufation

againft him was the having converted a young Mahometan

female to the Chriftian faith : he was beheaded in 859.

He was author of " Memoriale Sanctorum, five I.ibri 111.

de Martyris Cordubeufibus ;" " Apologeticus pro Mar-

tyribus, &c. ;" ""Exhortatio ad Martynumj" and fome

moral epiftles. Thefe were collected and printed with

notes by Ambrofius Moralis in 1554, and again in a more

correct form by Poncius Leo in 1574. More-ri.

EULOGY, Eulogia, in Church Hi/lory. When the

Greeks have cut a loaf, or piece of bread, to confecrate it,

they break the reft into little bits, and diftribute it among

the perlo.is who have not yet communicated, or fend it to

perfons that are abfent ; and thefe pieces of bread are what

they call eulogies.

The word is Greek, sujloyia, formed of tv, bine, ic\i!, and

Xvyt>,dico,Ifay,Jpeqkj q.d. benedidum, bl<jj

The Latin church has had fomething like eulogies for

a great many ages ; and thence arofe the ufe of their holy

bread.

The name eulogy was likewife given to loaves or cakes

brought to church by the faithful to have them blefled. .

Lailly, the ufe of the term palled hence to mere prefents

made a perfon, without any benediction. See the Jefuit

Gretfer, in his Treatife de Beiedictionibus & Maledidtioni-

bus, lib. ii. cap. 22. 24, S.c. where he treats of eulogies

thoroughly.

From a paflage in Bollandus, on the Life of S. Melaine,

eap'. 4. it appears, that eulogies were not only of bread,

but any kind of meat blefled and hallowed for that pur-

p'ofe. And that almoft every body blefled and diftributed

eulogies ; not only bifnops and prieiis, but even hermits,

though laymen, made a practice of it. Women alfo

would fometimes fend

The t a? a prefent was alfo held an eulogy.

Bollandus temarks farther, that the eucharift itfelf was dlb
. eulogy.

Eulogy, likewife, means an encomium on any perfon,

on account of fome virtue or good quality.

EUMAR1DES, of a , among the Ancient!,

.1 of Aloes common to men and women.
The eumarides were ufed for pomp and delicacy, being

neat, and painted with various colours.

EUME, in Geography, a river of Spain, which runs into

nearComnna.
EUMECES, in the 11''tilings of the Ancient Natitra/ijs,

ante of a (lone which Pliny tells us refembled a flu.t,

ar.d was found in Baclria ; the ancients had an idle opinion,

if laid under the head, it occafioned true and pro-

phetic dreams, foretelling to the perfon the more remark-

able future events of his life. Hill. Nat. lib. xxxvii. cap. 1 o.

EUMENES, in Biography, a captain under Alexander

the Great, was a native of Cardiopolis, in the Thracian

Cherfonefe. His father was of a low llation, but one in a

condition to have entertained at his houfe Philip king of

Macedon, who became the patron of his fon. So well did

the youth approve himfelf as fecrctary to the monarch, that

his fon Alexander continued him in the fame office, and gave
him a command in the cavalry. According to Plutarch,

Eumenes took every advantage that his llation afforded

him of accumulating money, for his tent being fet on fire by
the private orders of his fovereign, to whom he had refufed

the loan of three hundred talents ; there was found to the

value of more than one thoufand talents in melted gold and

filver. After the death cf Alexander, when the provinces

were divided among the principal commanders, the govern-

ment of Cappadocia, Paphlagonia, and the country border-

ing on the Euxine fea, as far as Trapezius, which as yet

were unconquered, were afligned to Eumenes. Eumenes
attached himfelf to Perdiccas, who made him his chief

minifter, and gave directions to Antigor.us ar.d Leoratus

to put him in pofleffion of his government. Antigonus

paid r.o attention to the order, but Leematus, pretending

to comply, marched an army fecmingly for the purpofe,

which Eiimer.es joined. His d . however, to ieize

the kingdom of Macedon for himfelf; but upon making it

known, Eumenes deferted him by night, after Lizi ig his

treafures, and repaired to Perdiccas. In- reward for his

fidelity, Perdiccas himfelf made an expedition in Cappadocia,

and after defeating and k;i: -J;:g Ariathes, left

Eumenes mafter of the country. He was next appointed

preftct of Alia, betv t Taurus and the Hellefpont,

and was entrufted with the care of c the army
expected to march againft him out of Greece under Anti-

pater and Craterus. On the approach cf thefe great e

manders, I :rcm his army that they v

about to contend ivith Craterus, for whom J-.ey entert:.

the 11 I reneratioi .
i g b..:.'.e

to him and Neoptolemus, he flew the lal his own
hand, while Craterus was morta'! . g at

the head of his phalar.x. I who felt for

emotions of the fincereft friendship, grafped his hand as he

v. as expiring, wept over h ; honoured him

with a magnificent funeral. Aftei I er rf Perdiccas

by his own army, Eumenes was declared a publ

Antigonus was fent to conduct the war agaiaii .

Eumenes was routed, but al .to the impreg

caflle of Nora, which he 1 with great ab

He was abundantly fupplicd with corn, and though -

out



E TJ M E U M
out any otl

' of provifions, lie kept his men in good

hun !.,'•' ' and cheerful demeanour. Another
ambition of Antigonus, and

Eumenes was fet at liberty. He infta itly began to levy

i a fliort 1
1 ne wa i d iclan d i ral ol

Afia, :'.ul i here was affignt d to him a guard of Argyraf]

or filver fhields. To irifpire his troops with a fort of

the i aufe, he pretended to have ten
.. vifion, by whofe direction he ere&ed a

royal tent, containing a throne of gold, with all th - e i

:, where the captains were to offer incei I , md
rer their orders in a common council. After t ) i

i

;

there were diipute9 about the chief command, but vvh :n

Antigonus approached all agreed that Eumenes was the

only general, under whom they' would fight. Mis fitua-

tion was difficult and precarious, he was aware that many

of the other commanders were defirdus of getting rid of

him, as the chief obftruftion to their ambitious

From thofe whom he molt fufpefted he borrov

funis of money, that by fuch a pledge he mi., hi them

an inter:.! in his fecurity. The war was protracted with

various fuccei's to a fecond campaign, when a r battle enfued,

in which Eumenes routed the enemies' infantry, but in the

mean time his cavalry took poiTeffion of the camp of

Eumenes. This circumftance cccalioned fo much difcontent

rn the army, th.at when Antigonus lent an offer to reftore

the foldiers, their wives and property, on condition of their

pering Eumenes into his hands, tiie Argyrafpidre fur-

rounded him, feized his fword, tied his arms behind him,

and gave him up prifoner. Antigonus being allied how
he fhould be kept ? As you would keep a lion or a wild

elephant, he replied. Ail the Afiatic chiefs fubmitted upon

this event, and it remained only to determine the fate of

the illuftrious captive. This was fo long kept in fufpence,

that Eumenes expreffed his furprife that Antigonus had

neither the courage to put him to death, nor the generality

to make him his friend by fetting him at liberty. A party

in the army, headed by Demetrius, favoured the lall mca-

fure, but the majority urged Antigonus to remove fo

formidable a rival. This counfel prevailed, and orders were

given to deprive him of food. He had fuffered the pains of

hunger two or three days, and was fafl approaching his

end, when the army being fuddenly obliged to decamp, an

executioner was fent to difpatch him. His remains were

treated with funeral honours, and his allies were enclofed in

a iilver urn, and fent to his family. This was in the year

315 Ij. C. Eumenes had a fine perfon, was highly ae-

coniplifhed, and pofTefTed the manners and fentiments fu'ted

to an elevated ftation ; he was faithful to the caufe of his

deceafed mailer, and it was not till after his death that the

captains who divided the Macedonian empire among them

openly aiTumed. the llyle of independent fovereigns. Eu-
menes perifhed in his forty-fifth year. Univer. Hill.

Plutarch.

Eumenes n. king of Pergamus, fucceeded his father

Attains in the year B. C. 197. He cultivated the friend -

fliip of the Romans, who were now beginning to extend

their influence into Afia, urging them to check the ambi-

tious projects of Antiochus the Great, of which he feared

he fhould be the viftim. Eumenes joined his fleet to that

of the Romans, and by his perfonal bravery greatly con-

tributed to a naval victory, which was gained over that

king ; nor -was he lefs ufeful at the decifive battle of

Magnefia. On account of his important fervices he was

irded.by an acceffion to his dominions, of all the countries

weft of mount Taurus, which had belonged tOsAntiochi

alfo of all the provinces lying between that mountain

and the river Mean.?' T.ye'a and Caria, which were
given to the people of Rhod . Eumenes, now one of the

otcnt princes in L , I in a « ir

with rnifi is, king 1

both by land and fea Pi rou-

ted took place between I I j in this

the latl Eumenes now
of his oid <

tii in v. ith his brother

I thai pi im on the' thr me -
I Sj ria, from

had I en I an ufurper. Perfes, king of
Macedon, by incrcafing his military force, excited the

jealoufy of his neighbours, and Eum mes took a journey to

Rome, for the purpo! - of acquainting the fenatc with all he
I

I difcovercd of his dan
1 1 pri

j

£ts, Oa his return,

Eumenes, going to offer facrifice at the temple of Delphi,
ii id nearly loll his life by affaffins hired by Perfes to deftroy

him. Pie received fo much injury that he was carried

almoft lifelcfs on board his (hip, it was generally believed

that he was actually dead. Attains his brother, giving-

credit to the news, afFumed the royal enfigns, and even

married the queen Stratonice. Eumenes, after his recovery,

gave his brother a friendly re • advifing him not to-

marry his wife again til! it was certain he was dead. From
this period he was engaged in cdritcfts with the Romans,
who began to regard him with fufpicion, and it is thought
they encouraged Attains to fefze upon his brother's king-

dom for himfelf. Eumenes died in the year 159 B.C.
1 aving an infant fon to the protection of his brother ami

fuccefibr Attains. Eumenes was liberal, and even magni-
ficent towards his friends. He was a patron of letters,

and made confiderable additions to the celebrated library of
Pergamus. Univer. Hift.

Eumenes, an orator, was an Athenian by defcent, but
was born at Autun in Gaul, where he was for a confiderable

time profeifor of rhetoric, and acquired great reputation.

He was fecretary to the emperors Maximian and Conftan-
tius, and was much efteemed by Conllantine the Great,
whom he harangued in favour of the inhabitants of Autun
in 311. He delivered an oration before the prefect of

Lyonefe Gaul, in favour of the reftoration of the public

fchools in the province, towards which he nobly offered

to contribute his own falary, as fecretary, probably, as well

as profeffor. He died about the middle of the fourth cen-

tury. Fragments of his orations are printed in the " Pane-
gyrici Veteres." Moreri.

EUMENIA, in Ancient Geography, a town of Afia, in

the Greater Phrygia, feated on the Cludrus.—Alfo, a
town of Alia Minor, in Caria.—Alfo, a town of Thrace,
on the confines of Lower Moefia.

EUMENIDEIA, Et^ewSeia, an annual feftival obferved

in honour of the Furies. It was otherwife called trtuxm iop1u,

,

becaufe the Athenians called the Furies <npv*i Ssai, ;'. c.

venerable geddiffes.

EUMENIDES, in Antiquity, See Furies.

EUMETRES Beli, in Natural Hiflory, the name given'

by the ancients to a gem which the Aflyrians held facrcd to
their god, and which many other nations learned from
them to fuppofe very powerful againfl magic. Many have
fuppofed this to be the one we now call oculus Beli : but
tins is an error, iir.ee l'liuy, in his account of the cumctres,

that ir was of a very fine green. It was probably a
n-raid kind, that (lone having ever been in

very fvigh efteem in th ftcrn pan of the world, as it w
1 to

EUM'lNACUM1

, in A u Geography, a town of
a C Mitfia,
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Mafia, marked in the Itinerary of Antoninc; 24 miles from
Viminiscum,

EUMME' Faregge v

, or Omm Fared}?, a canal of
Egypt, joining lake Mauzaleh with the Mediterranean ;

fuppufed to be the moutli of that ancient canal, called the

I it c or S:iitic branch of the Nile.

EUMOLPIDES, in Antiquity, priefts of Ceres, who
had the power among the Athenians of initiating into the

myfterii s of this goddefs, or excluding from thei

EUMOLI'lLS, in Biography,'* difciple of Orpheus,
who, tracing the footfleps of his father Mufaeus, wrote con-

ccrning the myitcries of Ceres.

EUNAPIUS, a native of Sardis, in Lydia, flourifhed in

the fourth century, and was a kinfman of the celebrated

fophift Chryfanthius, at whofe requeft he Wrote the lives

of the philosophers of his time. This work has been charac-

terized by Brucker " as a mafs of extravagant tales, difco-

vering a feeble underftanding, and an imagination prone to

fuperllition ;" befides being a fophift, he was an hlftorian,

and practifed phyfic. In his writings he feems to have en-

tertained a great prejudice agair.il Chriitianitv, the martyrs

to which he treats with a contempt that has given juil

offence to contemporary ecclefiafticui writers. He wrote a

hiftory of the Carfars from Claudius II. to Arcadius and
Honorius, of which only a fragment, " De Legationibus,"

is remaining. The " Vitas Philofophorum" waspubhihed
with a Latin translation By Junius in 1596. Morcri.

EUNILAK, in Geography, a place of Eaft Greenland.

N. lat. 61- 4'. W. long. 46'.

EUNOFIUS, a name given by fome authors to the

setites, or eagle-ftone.

EUNOMIANS, in Ecclefiajlical Hiftory, a fed deno-

minated from Eunomius, bifhop of Cyzicu6, who, in the

fourth century, maintained moit of the errors of Arius, and
added others to them. He was a native of Dacora, a town
of Cappadock - and removing to Conltantinople, gained

his fubfiftence firlt as a notary, and afterwards as a fchool-

mafter. At Alexandria hebecame a dilciple of Aetius, whofe
opinions he adopted and ftrenuoufly defended. Having
been ordained a deacon by Eudoxius, bifhop of Antioch,
he was deputed to the court of the emperor Couftantius for

the purpofe of defending Eudoxius againft the accufations

of Bafil, bifhop of Ancyra ; but in his way thither he was
ieized by the partizans of Bafil, and banifhed to Myda, a

city in Phrygia. In the year 360 he was ordained bifhop

of Cyzicus ; but boldly avowing his opinions, he became
obnoxious to the orthodox party, and underwent various and
fevere perfecutions. At the command of the emperor Con-
ftantius, he was at length condemned and depofed by Eu-
doxius. At Cbalcedon, whither he retired, his enemies pur-

fued him, and he was afterwards banifhed by the emperorVa-
lens to Mauritania. At the elofeof the reign of this emperor,
after he had been allowed to return to Conltantinople, he was
charged with difturbing the peace of the church, and again

baaifhed to the ifland of Naxos. When Valens died, he
returned to Chalcedon, but was foon fent into exile by the

emperor Theodolius. Wearied by inceffant and grievous

perfecution he obtained leavefrom the court to retire to the

place of his nativity, where he died at an advanced age,

about the year 394. He was the author of various works,
inoft of which are now loft. Thofe that are extant are
" Eunomius's Creed," prefented to the emperor Theodo-
fius in the year 383, and his " Apologeticus," or Defence
of his Doctrine, in which, according to Dr. Cave, the fly

arch-heretic reafons fhrewdly. Fabricius has publifhed this

piece entire, and an Enghm verfion of it may be feen in

the 1 ft volume of Whifton's " Primitive Chtiftianity reviv-

ed." Socrates Hiit. Ecclef. Cave's H. L. Fabr. Bib,

Gra;c. vol. viii. Lardner

EUNOMICEUPSYCHIANS, a feet pf heretics of the

fuiirtV century, mentioned by Nicephorus, lib xii. cap. 30,
being the fame with thofe called Eutychians by Sozomen,
lib. vii. cap. 17. See EoTYCHIAKS.
EUXl'Cll, '. term applied in the general to all

who have not the faculty of generating, either through
ility or frigidity ; but more particularly to fuch as

have been caftratetl, or have loft fome of the p.'rts neceffary

for that purpofe.

The word is formed of 'v>>i> ;;<;*>, q. d. IcJ'i coram hilst,

guardian, or keeper of the bed.

In England, France, Ac. eunuchs are never made but on
occafion of fome difeafe which renders fuch an operation

necefiary ; but in Italy they make eunuchs for the fake of
preferving the voice ; and in the Eaft they make eunuchs

to be guards or attendants on their women.
Great numbers of children, from one to three years of

age, are yearly caftrated in Italy to fupp.ly the operas and
theatres, not only of Italy but other parts of Europe, with

fingers ; though it is not one i:i three, that, after having

loft their virility, have a good voice for a recompence.

See Conservatorios.
Taverr.ier affuies us, that in the kingdom of Boutan, in

the Eaft Indies, there are every year made twenty thoufand

eunuchs, and fold thence into other countries.

The feraglios of the Eaftern emperors arc chiefly ferved

and guarded by eunuchs ; and yet we have very good ce;li-

monies, that the rich eunuchs in Perfia and other countries

keep feraglios for their own ufe. This is a punifhment of

crimes in fome countries. See Adultery.
By an arret of the grand chamber of Paris in 1665, it

is adjudged that an eunuch could not marry, not even

with the confent of the woman, aud all the parties on both
fides.

Claudian has a very fevere fattre againft the eunucb Eutro-
pius, who had been elected conful of Rome. He repre-

fents him as an old woma.i, dreffed up in the honours of

the confulate.

In the council of Nice thofe were condemned who, out
of an indifcreet zeal, and to guard themfelves from fen-

fual pleafures, fhould make themfelves eunuchs. Such as

thus mutilated their bodies were excluded from holy orders ;

witnefs Leontius, bifhop of Antioch, who was depofed
for having practifed this cruelty on himfelf ; and the bifhop

of Alexandria excommunicated two monks who had fol-

lowed his example, on pretence of fecuring themfelves from
the impetuous motions of concupifcence.

Several of the emperors made very fevere prohibitions

againft the making of eunuchs, or people's caftrating them-
felves. See Castration.
Eunuchs, Eunuchi, in Ecclejiajlical Hiftory, is alfo

the denomination of a feet of heretics in the third century,

who had the folly or madnefs to caftrate not onlv thofe of
their own perfuafion, but even all they could lay hands on.

They took their rife from the example of Origen, who,
upon a mifunderftauding of our Saviour's words in St.

Matthew, chap. xix. ver. 12. made himfelf an eunuch, by
cutting off the offending part, as fome fay ; or as others

(particularly St. Epipha:>ius), by the ufe of certain medi-
cines. Thefe heretics were alfo called Fakjians.

EVOCATI, among the Romans, foldiers, who having

ferved their time in the army, went afterwards volunteers at

the requeft of fome favourite general.

EVOCATION, Evocatio, among the Romans, a

religious ceremony always obferved by them at undertaking

the

•



EVO
(he lie^e of a town, wherein they lolemnly called upon the

gods and goddeffes of the place to forfake it and come
over to them. Without the performance of this cere-

mony, they either thought that the place could not be

taken, or that it would be a facnlege to take the gods

priloners.

The form of evocation ufed at taking the city of Carthage

is related by Macrobius, Sat. I i I. 9.

They always took it for granted that their prayer was
heard, and that the gods had deferted the place and came
over to them, provided they were able to nuke themlelves

mailers cf it. The ancients had alio two other forts of

evocation ; one was a magical operation, which they ufed

in order to call up departed fouls. This cufto.n of laifing

the manes, or conjuring up foulj departed, was fo ancier.t,

that its origin is traced as high as the earlieft periods of

time; and all the anathemas denounced by the facred au-

thors againft thoi'e who confulttd familiar lpirits are proofs

of the antiquity of this practice. Among the different forts

of magic prohibited by Molts, that of calling up the dead

is exprefsly fpecified. (St Witch of Endor.) Prophane

authors look upon Orpheus as the inventor of this art, in

evidence of which it is alleged, that the hymns which are

afcribe.! to him arc rnoftiy real pieces of conjuration, but it is

probable that this praftice was derived from the people of

the Eaft, and was carried into Greece with other religious

ceremonies, by colonies which came and fettled here. It

is certain, however, that in the time of Homer, this fort

of conjuration was praftifed, as it is mentioned in' fome
paffages of the Iliad At that time it was not reckoned

odious or criminal, iu.ee there were perfens who made pub-

lic profeffiun of conjuring up ghofts, and there were tem-

ples where the ceremony of conjuration was to be perform-

ed. Paufauias (in Bceot.) fpeaks of that which was in

Thefprotia, where Orpheus came to call up the foul of his

wifeEurydice. Ulyffes's travels into the country of the Cim-
merians, whither he went to confult the ghofl of Tirefias,

defcribed by Homer in the Odyffey (1. xi. ) feems to indi-

cate a kind of conjuration. Hiftorians, as well as poets,

have mentioned this fpecies of conjuration. Another fort of

evocation was that which was ufed in calling up the gods.

In order to underftand this praftice, it mould be recollected,

that it was a doftrine of the Pagan theology, that the gods

prefided in a peculiar manner over certain places, and that

feveral of thefe places were under the proteftion of the

fame god ; and as it was impoffible for him to be in them all

at the fame time, it was neceffary to ufe the ceremony of

evocation, when his prefence was thought needful. They
had hymns proper to this operation, which they called >a<»

Voi, fuch as were moft of thofe afcribed to Orpheus, and

thofe of the poet Proclus. When they thought the patron

god was arrived, they celebrated the fellival named tvurifuai.

As foon as the danger, which made them invoke the gods

was paffed, they gave them liberty to go a-vy where elfe;

and they hud other hymns for celebrating their departure,

which hymns were called oKMHriplixbi.

EVOCATORI-E Eimstol..*, among the Romans, let-

ters fent by the emperors to command the attendance of

any perfon ; or letters granting licence to any one to wait

on the emperor ; every pcrfou not being allowed this pri-

vilege till they had defired and obtained the cvocatori*

epiflolae.

EUODIA, in Botany, from w^ia, a fivect fnell, Forll.

Gen. 7. t. 7. See Facara.
EVOLI, in Geography, a town of Naples, in Principato

Citra ; 15 miles E.S.E. of Salerno.

EVOLVENT, in Geometry, s, term which fome writer*

E V O
ufe for the curve rcfulting from the evolution of a curve ;

in contradiftinftion to the evolute, which is the curve fup-
pofed to be opened or evolved.

The evolute always botli touches and cuts the evolvent
at the f.ime time : the reafon is, that it hag two of its infi-

nitely fmail fides in common with the evolvent ; or, rather

exactly placed on two eqiu! fides thereof ; one of [hem
withiu-fide that of the evolvent, i. e. on the concave fide

thereof; and the other on the convex fide of its correspond-
ent fide ; fo that the evolute touches the evolvent in two
points ; whence, inllead of being a tangent, it is faid to
ofculate the evolvent ; and, hence, it is alio called ofcu/atcr,
and circuius ofculator.

There is one, and but one ofculator, to each point of the
evolvent; but to the fame point there is an infinity of
other circles which only touch, and do not ofculate. The
olculator, and the evolute, make no angle in the place where
they touch and cut ; nor can any curve line be drawn be-
tween, as there may between a tangent and a curve.

EVOLUTE, Evoluta, in the Higher Geometry, a
curve firft propofed by Mr. Huygens, and fmce much
ftudied by the latter mathematicians. See Cf rvature.
The evolute is a curve, fuppoled to be evolved, or opened ;

and which, in opening, defcribes other curves.

To conceive its origin and formation, fuppofe a flexible

thread, wound exactly over the convexity of any curve,
as ABCG {Plate VI. Analyfs, fig. 1.) and fuppofe the
thread fixed in G, and every where elfe at liberty, to A.
Now, beginning to unwind the thread from the point,

and continuing it to D, and, throughout, keeping it tight
on the curve lurface ABCG, when the thread is become
quite ftraight, and is only a tangent, F G, to the curve in

the point G, it is evident the extremity A, in its progrefs
to F, has defcribed another curve line ADEF.

Here, the firll curve ABCG is called the evolute
;

each of its tangents B D, C E, &c. comprehended between
it and the curve ADEF, called the involute, is called a
radius of the evolute, or radius ofculi, radius ofculator, or ra-

dius of curvature, of the curve ADEF, in the reipeftive

points D, E, &c. And the circles, whereof the ofculators

B D, C E, &c. are radii, are called circuit ofculatores of the
curve ADEF, in D, E, &c. And, laitly,- the new curve
refulting from the evolution of the firft curve begun in A, is

called the curve of evolution, or curve defcribed by evolution.

Evolute, the radius offhe, then, is the part of the thread
comprized between any point where it is a tangent to the
evolute, and the correfpondent point where it terminates in

the new curve. Which appellation, radius, is the more
proper, as one may actually confider this part of the thread
in every Hep it takes, as if it defcribed an arc of au infinitely

fmall circle, making a part of the new curve, which thus cou-
iiils of an infinite number of fuch arcs, all defcribed from
different centres, and with different radii.

Every curve, therefore, may be conceived as formed by
the evolution of another. And we are to find that, whole
evolution formed it ; which amounts to the finding of the
radius of the evolute in any point j for, as it is always a
tangent to the generating curve, it is, properly, no more than
one of its infinitely fmall parts, or fides, prolonged ; and all

its fides, whole politions are determined of courfe, are 1:0

other than the generating curve itfelf.

The fame thread is alfo called radius curvedinis, or radius

ofculi, becaule a circle defcribed hereby, from the centro

G, is faid to ofculate, or kil's it, as both touching and cutting
at the fame time, ;'. e. touching both the iniide and the
out.

Hence,, 1. The evolute BC F {fig. 35.) is the place of

7 all
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all the centres ofthe ci.-cies that ofculate ilie curve AM,

rib i! b) e\ Jution. 2. \

I of curvature, or radius of 1 C, is

equal to the arc DC; or to tl -

the clement of the arc M
curve defcribed by evol is an arc < ibed

by the radius C M ; the radius of the evolut • pec-

A M, or to a tangent at

M. 4. Since the radius of the crolute MC is

tangent to the evolute BCF| curves by evolution

be defcribed through innumerable pok.ti, if only tangents

be produced in the 1 I points ofthe evolute, till they

become equal to their correfpondent arcs.

The finding of the radii of evolutes is a thing of great

importance in the higher fpeculations of geometry ; and

even, Gotnetiroes, is of ufe in practice as the inventor <

whole theory, Huygens, has (hewn, in applying it to the

pendulum. '
( Horol. Ofcill. part 3.) The docii.

ofcula of evolutes is owing to M. Leibnitz, who firft ihewed

the ufe of evolu' . of curves.

"We (hall h in a brief account of the method of

i ig the rad 1 evolute in different kinds of c ..

and equations expreffiug the nature of evolutes.

I. To form a general expreffion for (BE) the rad

the evolute, cr oi curvature at any point B in the invo-

lute curve A BY, whofc ..:.is is AX, and evoiuie DL,
. . 3-

With the radius E B defcribe the circular arc B K, which
will have the lame curvature with the involute curve A B
at the point B. Draw the radius E K parallel to the axis

A X, and produce the ordinate B C to L, to which draw
A N parallel : let the abfeifs A Cbe = x, the ordinate

C B = y, radius E B or E K = r, K N = a, and N A
— b ; then LE = /— a— x. If the abfcifi x be iuppofed

to mcreafe uniformly, and B m to be a tangent at the

point B ; and 111 n be drawn parallel to B C, and B N pa-

rallel to A X ; B «, n m, and m B, which are the contempo-
rary increments of the abfeifs, ordinate, and curve, will be

as their fluxions refpedtively ; or B n will be as x, n m as y,

and B m {= Bit' + n nr i) as J' + r |.

Farther, the triangles B n m and B L E are fimilar;

therefore B n : n m :: B L : L E, I. e. x : y :: y + b : r —
a — .v ; cenfequently, rx — ax— xx = yy + by : the

fluxion of which equation (fuppofing x invariable, and
therefore, the direction of the curve A B continually ap
proaching towards a parallelifm with its axis, the fluxion of

_v as negative) is — x'=y ! — yy — by ; and x 1 + y
5 =

& +j xj'.

Again, L B : B E

x' + r'c ; therefore b + y =

n B : B m, i.

r x

this
Tr\

b + y : r :: x :

and fubflituting

expreflion for b 4- y, the above equation will be-

r x
+ f = •=^-

1
^;confequently,.vi+j ! XA i + )

J
5

** + y\

s: rxjt ! ''• .v" xy, and
T7U :r=BE. -In

deducing this expreffion, the increment of the ordinate y,
or the velocity or fluxion with which it flows, is fuppofed

continually to decreafe, therefore its fecond fluxion is nega-

tive : but when y increafes with an accelerated motion, its

fecond fluxion will be affirmative ; and the shove expreffion

will be —
- VJ

?»
By fubllitutirig 1 for x, which is inva-

Eons, they will become :—

"

y

and — refpec"' taking place when

the en x towards

nd the fig 'lute

and radius of 1 a.

and properties

. we (hall obtain

the value of B The vertical

ce or radius A D may be e by fubfli-

tuting for .v, 1, lue in the exprefflon

for the fubnormal C H, which is evidently ~. E. gr,.

1 . To find the radius of curvature at any point D in the para-

bola A Y,J
Let the parameter be = a, abfeifs A C = .v, and ordi-

nate C B - y .• then, by the nature of th c irv • a k = y',

and therefore a x — zyy (I lion), and making x•=. 1,

a = 2yy, and )• =— = =
-

equation wiU be

:

4 A

But the fluxion of this

I, and y
4 >

being equal to = — , we (hall have, by fubititut-
° ' 4 a >: 4 a-

ing theie values in the expreffion for y and y,

defcribed through the point B, C n be bifefted in H,
and H r be made equal 2 A C, and r E be a perpendi-

cular at r, produced till it meets a line B E, drawn from

B through H, this line B E will be the radius of cur-

vature required: for BC =ACxCa, 35 E. 3. or

— = C«|i.f.-= n = C n, and C H = ~ a, andAC *
"

C r = i a + 2 x ; and by 47 E. I. C H" + C IF 5 =B H,
i. t. % a" + a x ; a :

Cr

B H ; and by 4 E. 6. C H : H B ::

a + 4 x

a
BE; i. e. ia: J «* + «*)! :: ±a + 2 x :

" + 4 '
"

X Ja
1
-t-a.v

a'— 4a .vi 1

;

Ta 1

yj

— B E as before. A D the

vertical diftance, or, —, is in this cafe, putting — for j,
x 2 y

and 1 for x, equal to - ; and this likewife appears, by con-

fidering, that in the expreffion for the radius when die radius

becomes equal to the vertical dutance, the abfeifs x vaniihes,

and it becomes
a' a

2 a- 2 d:
2

E.gr. 2. To find the radius of curvature at any point B
in the cycloid A B D,_/ff . 5.

Put the radius O F or D = a, abfeifs AC = », ordi-

nate
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rate CD-;, fine I G = f> and arc FG = *. Now
by 35 E. 3. I G =i)lx Il'V, that is, t = 2 tt y — y J

I >

^~-\ i ; and by
y—f\$

the fluxion ofwhich equation is j =
the nature of the cycloid, arc 1) G == G 13 ;'and there-

fore, arc F G = G I + AC, or AC c arc

F G — G I s that is, r — ~. — j- =r (by fubftituting for

s its above value) z — j a y — y J 2 ; and the fluxion of

.. • 1 • * . • • 3 y — a y
this equation, making x = I, is 1 = « + -

But k = s^+y

a y - r U
(by writing for j its above value),

+ f\ = v
aj

1
which, fubflituted

1 «j -J»- j
2tfy

i, makes the above equation 1fo

— a
\ - *

8 «>-/!£

that 18,

and equation

(the fluxion of y being negative),

pyy — f
zay -— y. g _ a

•

J- • 2 a j' - j--"\
'

(by writing for _y its equal),
;

f
Now, by fubftituting —-—

—

2 12

that

"^^

for v% and — for y,
f

•we have
' +

. 2 a \< — y'\\+ —

—

-
I X

2 ay x 7*)i
2 . 2 a y,i =BE, the

a;. a;
radius of curvature required.

ruclion.—Make F H = G B ; and through the point
H draw the right line B E, making B H = H E =
chord F G ; then will B E be the radius of curvature at

the point B ; for a tangent to the point B is parallel to
the chord D G, and the radius of curvature is always

(perpendicular to the tangent; therefore, be-eaufe by 31
E. 3. the £. D G F is right, B E mud be parallel to the
chord F G. Now, by 4 and 8 E^jji. D F : F G : : G F :

F I, or C B, •• G F = IFF x CB \ = lay g , and

2GF=2 .2 ay'•§ = B E.
2. To form a general expreffion for the radius of curva-

ture in fpirak, or curve ordinates are referred to a
fixed or central point :

Let CBY,
(J!g. 6. ) be the curve, C the central

or that from which • and 15 E the
radius of the curvature at the poinl ...

E he fuppofed in li 0] curve : com ! b and E b
indefinitely near to C B and E I , let the points

• and
let C E a lendicular to E . I rel'ped-

, then will the points Y and -r be indefinitely

near to a coincidence ; and therefore B ;• and C /• may
betaken as, equal to B F and C F. Now, if with the

1

ordinate C B as a radius, the little circular arc B « be
defcribed and coofidered as a little right line perpendi-
cular to C b, and the increment B b be qonfidered as

coinciding with the tangent to the point B, then the
little right-angled triangle B n b will be fimilar to the
right-angled triangle B F C ; (for /. G B » = A E B 6 ;

and therefore tEB» being common, the iCBF =
Z. n B b ; and, confequ," 1 [y, the angles at F and n being
right, z. B C F - ^ ii /'„); therefore by 4 E. 6. b B :

B « : : C B : B F ; that u, (if we put the ordinate C B
= y> B« = x 1

, and n b = y, when, by 47 E. 1 B b

-s
*' V

^* .will be = x''
'+' »i~*\iJ *' " + y'

= B F or B ;•
; and B b I b. n

y y'

+ y
rs\>,

y +/"

: v :—-= -, ,

x' ' \ y \ ri

: : B C : C F, that is,

\ = C F or C r ; the in-

crement of which is rfj that is, fuppofmg x' to be inva-

y" -i-yy" x x7 * +/] i - y'y'xjy'^

riable)
,

*ZZZHi__ _
2 y" +/* + y«"y"

^TT - rf. Again, the triangles

E £ b and E r / being fimilar, B b - r f: R b • (BE- r E, or) r B : B E ; that is, (
«f « +.y/)| _

neral expreffion for the radius of curvature of all curves
referred to a fixed or central point, when *,' or x is inva-
riable.

Hence, if .v be made =r 1, the general expreffion for the

Wliere-
radius of curvature will be -^^ I ^ ^_]

fore, if we put the equation of the given fpiral into
fluxions, making

^? = ,, and put this fluxional equation
into fluxions again; and from thence, or from the na-
ture of the curve, find the values of i" and y : then, if
for;- and y we fubftitute thefe their values in this ffene-
ralexprelhon, we ihail have B E the radius tif curvature re-
quired.

Otherwife. Let A R B he the propofedcui-veyiftfe -
)P the point, or centre, to which its ordinates are referred.

JN O L the evolute, and R O the ray of curvature at R
Moreover let P H be perpendicular 'to R O ; an,', fuppofl
jng the ordinate PR.(y) to

I )tion
of the point K alon fA Rand
P H (/.), exprefling the eel .

,

jn1 ,

;>_ a „d H
'?

dlre«K" ''
n ir to R O, be denoted by i and

p refpeftiyely : the flu do s if quantitii
1 b

the celerities by wl
I

in magnitude. (S;, ion),
Therel re 1 celeritii

1 of any two points, in a right line
''•'' e, being i . ,, ,,,, t i,at

• : : O II : O R ;

R II ^ v) we have a — p; z : iv

.

vi _ : ,,
• • — '

. :— > i>ut p % = y v.

%-f pz-pp
and

divifion (pi

(RIJ) ;RO =
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vyj ".)

and therefore R O =
; . ; which, becaufe

=
i

y y — p p , u f
'

f — f is = «' (and therefore y y — p p = v v) will alfo C H, that is,~ : y : : y

vyyyy

(1 by 8 and 4 E. 6. T C ; C B : : C B

= C H ; therefore T

be =
* a

_ ay

E.G. , Let the given curve A R (Jg..7.) be£he loga- 2^ R fi = g-g
nthraic fpiral, whofe nature is fuch, that the angle 1 K y n

' ' r/

+"ftl(or R P H) which the ordinate makes with the curve, is

every where the fame.

Then (denoting the fine of that angle by b, and the

by
radius of the tables by a) we have R H (v) = — i and

therefore RO^)=^="-/i which being to P R
V v ' by b

(y) in the conftant ratio of a to b, or of P R to R H, the

triangles R O P and R P H mult therefore be limilar, and

fo tiie angle P O H, which the ordinate P O makes with the

evolute, being every where equal to P R Q, will likewife

be invariable. Whence it appears that the evolute is alto a

logarithmic fpiral, fimilar to the involute ; and that a right

«' y

B V = B

: again, by 4 E. 6. B v

_ „ ,, , . a y
1

2 b'

:Br: B E, that is,-£-+
V a

+ ft I

1

•j as

BH

/ + b* a- y b)i
a a- / + 2 b* a 1

v* + 2 a b*

= BE.
3. To find an equation that mail exprefs the nature of

the evolute of a given involute curve.

Let E E be the radius of evolution or curvature at any
point B in the involute curve A B, Jig. 9. whofe abfeifs

is A C = .v, and ordinate C B = y. Parallel to H A
line drawn from the centre, perpendicular to the ordinate draw E N ; produce B C to L ; and equal and parallel

of anv logarithmic fpiral, will pafs through the centre of to C L, draw D N from the vertex of the evoluteto r ' 1 o t\ -c . .1 .. .:ii «i._ » _: i_- 11 Of j -u-n-T 1-
curvature.

E. G. 2. To find the radius of curvature at any point B
the fpiral of Archimedes, C B, &c Jig. 8.

Put the circumference of the generating circle A F,

tic. = a, and its radius C A = />, ordinate C B = y, arc

A F = 2. Let C/ be fuppofed indefinitely near to C F,

that is, let the i F C / be fuppofed indefinitely fmall
;

and with the ordinate C B as a radius defcribe the little

circular arc Y> n, which put = x' ; alfo put F/ = 2'.

Now, by the nature of the curve, a : b :: a ly, or z =

D E ; then will the triangles B H C and BEL be
fimilar : and therefore, by 4 E. 6. B H : H C : : B E :

E L, that is, 4- x
x

+ f I
yy +7\

V + r'

xy

is,
yy

E L ; and H C : C B

+ y x1 + y

— , the fluxion of which equacion is

i>

°y j u
: ~- ; and bv

b

the fimilar fedora C B » and C F /, y : x' : : b

: E L : L B, that

L B. Now, thefe
x xy y

are general expreflions for F L and L B, when x is confi-

dered as invariable, and the fluxion of j as negative. Hence,
therefore,

If x = 1, and the fluxion of y be negative, the general

v X

y
or, I*.

y
. " v b

v = — ; therefore y
ay

(by writing for j,'
1
its

Hence, ~- — — ; that is, (mak-
i> y

cxprefiion for B L will be = and this multi-

from which

b>

'-

a'y

value),

, and y —
- I

equation we

a P
y

3

= the general exprcflion for

a' y'

and if we fubftitute
a- y

for i' and y thefe their values, we ihall haveJ
1 +/' — yy

y X 1 +
a V

d'/1 + Zab
- = B E, the radius of_

b' b>
'+ i+T-,a y

5
a y

curvature fought.

Confirufiion.—Through the centre C draw the indefinite

right line H v perpendicular to the ordinate C B ; draw an(j .,

the tangent T B, perpendicular to which draw B II ;

produce B C to V, making B R = T H and R V =
C II ; villi B V and B R as radii, defcribe the arcs

V v and R r ; draw the right line r B ; and from the in-

terfering point r draw ;• E parallel to i> H ; then will

B E be the radius of curvature at the point B : for,

pliv'd by y is j X

L E. Now, by help of the equation of the given invo-

lute curve, exterminate v, y', and y, out of thefe expref-

fions, and find the vertical diftance A D. Then, if we
put the abfeifs of the evolute D N = u, and its ordinate

N E = v ; by help of thefe two equations, u = B L —
B C, and 71 = A C—A D + L E, we may get the na-

tare of the evolute curve D E required.

Note.—\t the given involute be convex towards its axis,

and x and y increafe together, or the fluxions of * and y

be both affirmative, then the general expreffions for B L
I +? , .

J + )''
, „•

=— ; and y x :— relpective-— y

and L E will be

ly ; wherein the negative fign mews, that the points L
and E mult be taken on the concave fide of the involute

curve, that is, on the other fide of it with regard to *

E. gr. To find the nature of the curve A E P (Jg. 10.)

by whofe evolution the cycloid A B D is defenbtd.

'Put A C = x, C B =_y, arc F G = 2, and_0 D or

2 (J y— V 1 X
O F= a ; then by Ex. 2. art. 1. above, y == -

—

ay
C T =

Y^,
that is, by ^fubftituting -£ for 2, C T j>' = —

=

2 ay— y
and j = — j wherefore, B

1 +
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I +
2 " •". v

- X _y'

} a

'yBL _-OlT^H x . fc . 2 ay - y .'• Hence, if

we put tlio abfcifs A N = », and ordinate N E =s v,

we have u ( = B L — C B = ) 2J-»=Jii and f =
(AC + LE = ) v -j- 2 .

2~«7—7' !
T
- that is, ( be-

caufe x = a — 2 <Ty — r | ) v — » + 2 -? v — v

or, (writing u for y its equal,) v = -z -r 2 .i u — u'\ '

E V O
The word evofntio is formed of the prepofition e, out, and

volvo, I roll, or wind} a, d. an univiniling, or unrolling.

The equable evolution of the periphery of a circle, or
other curve, is fuch a gradual approach of the circumference
I i reftitude, as that its parts do all concur, and equally
evolve, or unbend ; lo that the fame Hue becomes fuccefiively

a lefs arc of a reciprocally greater circle, till at bit they
change into a ftraiglrt line. In the Philofophical Trans-
actions, N° 26?, a new quadratrix to the circle is found by
this means, being the curve defcribed by the equable evolu-

tion of its periphery

Evolution', in Algebra, is alfo ufed for the extraction

Wherefore, the evolute curve AEP is "a cycloid, and of roots out of powers. In which feufe it Hands oppot'ed
equal to the given cycloid A B D ; for, let AS^S
— a, then (A N being = F I,) A T = F G = £, and

NT ~ 2au^ ir> k = I G ; and therefore, A T +
TN=« + 2««- u- i, that is, A T + T N = N E,
which is the property of the cycloid ; therefore, the

evolute AEP 13 a cycloid ; and becaufe A V = Fl),
therefore the cycloids AEP and A B D are equal, bee
Cycloid.

to involution. See Extraction of roots.

Evolution, as relating to Military operations, mud be
nnderifood to be founded on the principles of Tactics
(which fee), and be confidered indifpenfably neceflary to

the fafety-, the progrefs, and the luccefs of all bodies of
men, whether large or fmall. The term is generally ufed
as (ynonymoui with manoeuvre, but in (triflnefs they are by
no means to be lo accounted ; for an evolution rather relates

a foiral, or indeed of any othercurve, may to an °P e;l ' candid, and undifguifed movement, made either

nding the radii of curvature at feveral for a change ofpofition, or for the general piirpofcs of attackbe defcribed by fi

points in the involute ; for then we (hail have as many
points in the evolute, through which if a cueffe line be

drawn, it will be the evolute fought.

Wolf. Elem. Math. torn. i. p, 524, feq. or the Infiuim.

Petites of M. le Marquis de l'Hopital. Simpfon's Flux-
ions, vol. i. p. 71, &c. And Rowe's Fluxions, edit. 3.

1767, chap. vi. and vii. p. 103— 132.
Since the radius of an evolute is either equal to an arc of

an evolute, or exceeds it by fome given quantity, all the

arcs of evolutcs may be rectified geometrically, whofe, radii

may be exhibited by geometrical conltructions ; whence
we fee why an arc of a cycloid is double its chord ; the

radius of the evolute being double the fame, and the evolute

of a cycloid being itfelf a cycloid, equal and iimilar to the

involute.

M. Varignon has applied the doctrine of the radius of the

evolute to that of central forces ; fo that having the radius

of the evolute of any curve, one may find the value of the

central force of a body ; which, moving in that curve, is

found in the fame point where that radius terminates ; or
reciprocally, having the central force given, the radius of

and defence ; while a manoeuvre applies . dl\ to de-
ceptions movements, to feints, and to that kn;d of trick

which gives rife to the faying fo common among us, " I
have out-manoeuvred him." Thus the French, from whom
we have directly borrowed the term, fay, " un rufe ma-
noeuvre," 7. ?. a cunning fellow ; and among them a Ikilful

feaman is defignated " un manceuvrier."

In every fervice, both in the military and naval depart-

ments, certain regulations exifl which direct, that all candi-

dates for promotion fhould be acquainted, not limply with
the leveral motions of the firelock, and the. ordinary duties

of individuals, but with a variety of movements to be made
by entire battalions, or armies, and by either fingle mips,

fquadrons, divilions, or fleets refpecfively. It being our in-

tention to amplify under the head of Tactics, military and
naval, we mail in this place confine ourfelves to tliofe evolu-

tions which, forming a part of the Britifii difcipline, oi)ght

to be thoroughly underftood by every perfon whofe purfoits

tend towards the goal of martial celebrity ; and fhould be
thoroughly underltood by every officer, of whatever rank.

The following nineteen changes will be fufflcient for the

evolute may be determined. Hilt, de l'Acad. Roy. des purpofe, under the remark, that we pre-fuppofe a ban

Sciences, an. 1-06. to be arranged at dole order, and all ill readiuefs for pcr-

The variation of curvature of the line defcribed by the forming the required evolutions.

evolution of a curve, is meafured by the ratio of the radius

of curvature of the evolute, to the radius of curvature of

the line defcribed by the evolution. See Maclaurin's Flux,
art. 402. prop. 36.

Evolute, imperfiB. M. Reaumur has given a new kind
of evolute, under this denomination. Hitherto the mathe-
maticians had o:,Iy confidered the perpendiculars let fall on
the points of the convex fide of the curve; if other lines

DOt perpendicular were drawn upon the fame points, pro.

d they were all drawn under the fame angle, the •

would he the fame ; that i , the obliq 1
• lines would all in-

terfi-ft within the < I by their interferons, form
the infinitely fmall lidc of a new curve, whereof they would
be fo many tang

This . Jd be a fort of evolut •, ind would ha

; but an impi n t c ilute, radii are rot

perpendicular to the firll curve. Hill de l'Acad. &c. an".

EVOLUTION, in G< 1 r opening
of a curv?, and making it deforibe au evoll

Vol. XIII.

Evolution 1

.

f Form clofe column of /" —The column
companies behind marches qui k, 2001-30 paces
grenadiers. to \'\ right, and, without

Form cloiV column cf halti g, 1 ns to deploy into

two companies. line . The
Face and march to the command; ig 1 ill . afthe bat-

right, ord, for each
1 on the rear di- divffion to halt, front.

vilion.

.' •luticn 2.

'Form clofe column of The column marches quid,
in front 30 or 40 paces to the left,

of the left, . without halting, i

Form clofe column of to deploy on the front divU
1 mpanies. Hon. The 001

'ind march to the cer of the bay . the

left. word for each divifion to halt,

• on the front front.

4 1 \ Evolution



EVOLUTION.
Evolution 3.

fForm clofc column of The clofc column is formed

facing to the rear. It then

countermarches each divifion,

fo is to return to the proper

75 g to me rear. front. In the central deploy

-

B 1 Countermarch of each ment by companies, the com-

pany officers give the words

respectively to halt, front.c;

e
c

o
ft.

o

be

a

§ 1

companies on a cen-

tral company, either

flank in front, and

facing to the rear.

Countermarch of each

divifion in clofe co-

lumi

.

Deploy on any central

named company.

Evolution 4.

'Wheel back into open The battalion, thus, at an

column of compa- intermediate point, enters an

nies, the right in alignment, on which it is to

front. form.

March forward 30 or

4: paces.

Enter an oblique line

(the three or four

leading companies'!,

by w ccei-

fively to the left, a

half-wheel.

Halt.

The rearcompanies file

into column.

Wheel up into line.

Evolution 5.

fThe left company is The whole companies wheel

back at the fame time ; the

left company twice the num-

ber of paces that the others

do. Should it be neceiiary

nies wheel iutoechel- for the fubfequent movements,

Ion. the line may retire 50 or Go

March to the rear. paces, and then front.

Form on the left com-

pany.
Evolution 6.

After the countermarch by
files, the column Hands with

its left in front. The column

clofes in quick time. The
fquare is formed, and clofe co-

lumn re-formed. The column

opens out in quick time from

its rear divifion, and halts.

The countermarch by compa-

nies, from therear to the front,

is in ordinary time. When the

line is formed, it is then con-

fiderably to the reviewing ge-

neral's right, and with its rear

to him.

<

led back till

parallel with the ori-

ginal poiition. The
reft of the compa-

I

U

Wheel back into open

column, the right in

front.

Countermarch compa-
nies by files.

March in column 30
or 40 paces.

Head divifion halts

clofe to the head of

column.

Form fquare, and pre-

pare for firing.

Re-form in dole co-

lumn.

Open out to open co-

lumn from the rear,

and halt.

Change head of co-

lumn, by the coun-

I termarch of compa-

nies, from the rear

to the front.

1 Column moves on and

halts.

\_ Wheel up into line.

Evolution 7.

f Countermarch by files This brings back the battiU

i on the centre of the lion to its original front.

l_
battalion.

hii'wn 8.

"Form open column be-

hind the left com-
ul the column ; fuccc-ffirely

front at their wheeling dl-

(lances, . J as ufualby

The companies that are fil-

ing incline towards the head
pany,

in march when the

thitd cot pai y has

C 1

taken its place in co- their Cerjeants; tab- up the

lumn.

The right fnb-divilions

double.

j
The column halts, and

pivots are corrected.

^ Wheel up ii.to ;

5
c
a.

and follow in

open column, When the co-

lumn is marching fteadily, the

whole fub-divifions double at

once, at one command, a.id

again move up at another.

Evolution 9.

("Wheel back into open The line is thus formed ob-

lique, from open column.

centra] company, by the

ecUellon-march,

w

column, the left i.i

front.

bird company is

wheeled back, the

8th of a circle, and

each of the a

3-16. In ofthe circle.

Form line on the third

company by tiie

echellon-march.

Evolution ic.

i r
The left company is

wheeled up the 8th

of a circle, and each

oftheothers i-i6th.

Form line by the

echellon-march.

The line thus changes po-
fition to the front, on the left

company, by the echellon-

march.

be

Evolution ir.

The battalion faces to The column of companies

the right. is formed by the rear men of

March in file 50 or Co each moving up quickly to

paces.

Halts.

<-. s Wheels up into line,
n s

, ...
except the 1

company,which files

quickly to the right,

and forms behind the

colours.L

the lelt of their leaders, and
of each other : the officers

move to pivot flanks, and pi-

vots are inftantly corrected.

The column halts when the

colours are oppofite to the

general.

Evolution 12.

'The battalion retires

(50 paces).

Halts ; fronts.

Fire twice by compa-
nies from centre to

fkuiks.

Retire by alternate

n <j companies in two
lines (250 paces,

each retreat about

50 paces.)

Form line.

Retire in line (50
paces).

Halt ; front.

The light company, being

previoufly fubdivided and pre-

pared, acts in the retreat by
alternate companies, filling up,

or at lead occupying the in-

tervals in the firft line, and re-

tiring with it to the fecond, in

which it continues to fet in

like manner, and thus alter-

nately. When the line halts,

and fronts, it refumes its place

on the left.

Evolution
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:-

§

Ev a! ion i 3,

"Companies nuke a half At th- word " wheel back

wheel to the right. intoline,"thepivot flanksmark
March in echeuon,

(jjo paces.)

1 back, on the

march into parallel

line.

'

i 'ward ( 100 paces.)

Halt.

Fire thrice by compa-
nies, from flanks to

centre.

[Hitherto the battalion may have been two deep, but if

its companies can mutter ten files each, the corps may now
be formed three deep.]

Evolution 14.

time, and the divilions wheel

back in ordinary time. At
the proper inftant, when the

battalion is formed, the com-
mander gives the word " For-

ward." for the whole to ad-

vance by the colours, and to

corrcft any irregularity there

may be in the battalion.

/"Form fquare

fquare by

e

u

March the

the left.

Angle of the front

:e (5 j paces.)

Halt ; form fquare.

M irch fquare by the

left f?ce.

Halt ; form fquare.

Mi rch fquare by the

rear face.

Halt ; form fquare.

Fire in fquare by com-
panies.

Form the line.

Evolution 15

|" Retire in line (ioo
paces.

)

j
File by companies

from the proper

right.

Halt in open column,

the right in front.

The fquare is formed by the

ecliellon march of companies.

After the march by the left

face, the fquaie is formed
when oppofite the general.

The line is formed by the

cchellon wheel-up, and march
ofcompanies. Whdii theorder

is given to form line, the light

company marches quickly,

and places itfelf two deep, and

in two divifions, ten or twelve

paces behind the Uvo centre

companies.

~ { Wketl i;p into lice

«

L

iiiAdvance in

paces.)

File fn:m the right of

companies to the

front (50 paces.
)

I Hait in open column,

the left in front.

1 up into line.

Advance in line (50
paces.)

Advance by alternate

half battalion!., and

fire four :

When the line has paffed

the light company twenty
paces, that company extends

to cover the centre of the

battalion, and follows at 50
or 60 paces diftance ; and
when the column halts to form,

the light company paffes

quickly through and bevond
it. Thecompanies filequickly
to the rear.

The battalion forms line

at the extremity of its ground;

the light company 30 paces in

its rear.

Evolution 16.

(50 ore the line advai

the light company quickly

foimr,, extended 30 paces be-

fore the centre, and preferves

that diftance in advancing.

When the column halts to

form, the light company pafles

quickly to the rear, and al

bits half of it behind each

flank, then moves relatively

with the flank-companies, till

after the charge of bayonets.

The alternate half- battalions

fire,
' ' II ranks 11. :id-

bO

ei

Evolution 17.

Advance After the volley, bayoi

are ported ; the batt.ii I

advances firm by the centre

at the quick Hep, and at the

word " Halt," the front rank

bayonets (50 paces ) cutties down to the charging

pofition. The word " Pri

and Load" is then given, and

the light company, iffuing

from behind the flanks, purfue,

return, and affemble, and join

on the left of the battalion.

Evolution 1 8

.

( 1 00 The whole battalion being

affembled, the alternate half-

battalions fire, the two fi

ranks ftau

f Form line.

(50 paces.)

1' ire volley. Advance
(53 paces.)

=
j Fire volley. Charge

^3 ! bayonets (5^ nnn>« i

5 { Halt. Load.
i»

bO—

-c
U

liiief Retire, in

)
paces

)

I
Retire by alternate

half battalions.

Fire four times.

Retire in line ( [CO

paces, or more.)

[Halt. Front.

Evolution 1 9.

(too

aft

In the vollies the front

rank kneels.

The mufie may occafionally

play, and the drums roll, aj

the line advances.

The mufic will play while

advancing at open ranks.

Advance in line

paces.)

Halt.

Fire two vollies.

Port arms at the

one, and half cock.
— 1 Open ranks.

•5 I Advance within 50
paces of reviewing

general.

-a Halt.
"^

l_General falute.

We have felecTtcd thi6 portion of the discipline ordered

for the Biitifh army, becaule it comprizes fufficient changes
to give our readers a correft idea of what are termed evolu-

tions. Theie are fo contrived as to'be performed on a very

moderate extent of ground ; each evolution ferving to correct

any obliquity, or lateral change of pofition, and confining

the regiment within certain limits.

It may be proper to remark, that though the foregoing

relate in this ir.ftauce to a fingle regiment under review, the

» hole of the charges may be confidered as representing thofe

made by a large ai my ; the fi vcral companies being the re; re-

fentativesof regiments, or of larger bodies. See Battalion.
Fa. Holle, a Jei'uit. in 1C9-, printed a Treatife on Naval

Evolutions, in folio. By naval evolutions he means the mo-
tions made by a fleet, Iquadron, or naval armament, in order

to put themfelves in a proper difpofition for attacking the

enemy, or defending themielves with the moll advantage.

See Tactics.
EVOLVULUS, in Botany, from evo/vo, to roll out or

!il, in oppofition to Convolvulus, with which the prcfi pt

genus agrees in habit, except in not having a convoluted

item. Linn. Gen. 152. Schreb. 204. Willd. Sp. I'l. v. 1.

1516. .luff. 134. Clafs and order, Pentantlria Tetragynia.

Ord. Camp , ,. . ] .inn. Con lufl".

Gen. Ch. (".'.//. Perianth inferior, of live lanceolate, acute,

pern ( r. ofone petal, regular, wheel-fha] ii.

plaited, (lightly live-cleft. Slant. Filaments five, Capillary,

fpreading, almofl as long as the corolla ; anthi rs rather ob-
long. Pjfi. Germen fuperior, nearly globnlai ; llyles (our,

Uary, fpreading, the length of the ftamensj fti^mn

4 II fimple.
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fimple. Peru. Capfule nearly globular, of four cells and

four valves. Seeds folitary, roundifh, angular on the inner

fide.

E(T. Cli. Calyx of five leaves. Corolla live-cleft, whrd-
fhaped. Capfule fuperior, of four cells. Seeds folitary,

Willdenow has feven fpecics, five of which were known
to Linnxus. Among t !nr latt-r is E. liuifolius, I. inn. Sp.

PI. 392. (Convolvulus linifoliir ; Am. Acad. V. 4.

306. Sylt. Nat. ed. 10. v. 2. 923. Brown. Jam. t. 10. f. 2.)

whence he informs us lie derived the above generic character,

having the plant alive under his own infpection. It is a

fmall inconfpieuous'annual, with (lender, ftraight, fpreading

items ; narrow, lanceolate, hairy leave.. ; and little, blue,

axillary flowers ; native of low ground in Jamaica.

The other fpecies have rounder haves, but othcrwife

agree very much with the above. They grow in the Eall

or Welt Indies, and are annuals of humble growth, and no

confpicuous attractions, being inferior in beauty to the

meaneft fpecies of Convolvulus.

E. tr. >, Linn. Sp. PI. 392, is now retained to

Convolvulus, fee that genus, fp. 19.

EUONYMUS, .i.ve..,,ov of Theophraftns, fo called by

antiphrafis, from *»;;, having a good name, becaufe the

plant was infamous for its ftrong fetid fmell, and its poi-

fonous qualicv to cattle. Spindle-trec. Linn. Gen. 107.

Schreb. 148. Willd. Sp. PI. v. 1. 1130. JufT. 377. Ga:rtn.

t. 113. Clafs and order, Pentandria Monogynia. Nat. Old.

Dumofie, Linn. Rlmmni, JufT.

Gen. Ch. Cal. Perianth inferior, flat, in four or five deep,

equal, roundifli, concave fegments. Cor. Petals four or five,

ovate-oblong, fiat, fpreading, longer than the calyx.

Slam. Filaments four or five, awl-(haped, erect, fliorter

than the petals, inferted, alternately with them, into a

glandular receptacle ; anthers two-lobed. Pijl. Germen
fuperior, pointed ; flyle (hort, fimple ; ftigma obtufe.

Perk. Capfule fucculent, coloured, depreffed, with four or

five angles, and as many cells and valves. Seeds folitary,

ovate, each wrapped up in a pulpy arillus.

EfT. Ch. Calyx flat. Petals five. Capfule fuperior,

five-fided, coloured, of five cells and five valves. Seeds in a

pulpy covering.

A genus of extra-tropical (hrubs, the produce of Europe,

North America and Japan. Willdenow has feven fpecies.

They are deilitute of hairinefs, and have oppolite branches

and leaves ; the latter fimple, deciduous, more or lefs ellip-

tical, entire or toothed, with fcarcely any (tipu'as. Flow-

ers of a dull or greenifh hue, in axillary forked panicles, not

ornamental. Fruit much more confpicuous and often very

beautiful, on account of the pink, waxy hue of the capfule,

varying occafionally to white, and orange coverings of the

feeds.

E. Tolira. Thnnb. Jap. 99. (Tobira; Krempf. Am.
Exot. 796, cum ic. ), a native of Japan, has terminal flow-

ers, and in many other refpects feems not perfectly to accord

with this genus.

E. europaus. Sm. Fl. Brit. 262. Engl. Bot. t. 362 ; and

E. verrucofus, Jacq. Aultr. t. 49 ; alfo E. lalfolius, Jacq.

Auflr. t. 289; are good examples of it. Lfnnasus con-

founded tin in together as varieties, but Scopoli, and after-

wards Jacquin, have well diftinguifhed them. The lalt

fpecies in particular is very remarkable for its warty bran-

ches, flender habit, reddifh flowers, and fmall pale cap fules,

out of which the black feeds, partially clothed with their

fcarlet arillus, hang by (lender threads. The wood of all

of them is tough, and ufed for (kewers and fpindles. It

ilioald be cut in the fummer. The fruit ferves in many

places to decorate churches and ruftic kitchens at Chriilmas-

E V O
time. It is reported to be dangeronfly emetic and purga«
live.

EuoNYMtjs, in Gardening, comprehends plants of the

hardy flowering fnrubby kind, of which the fpecies culti-

vated are, the common fpindle-tree (E.europaus) ; the wan-
ed fpindle-tree (E. verrucofus) ; the purple-flowered fpindle-

tree (E. atropurpur:::;) ; the ever-green fpindle-tree (/.'.

am:r':;anus)\ and the broad-leaved fpindle-tree (E. lalfo-

lius.)

The evergreen fort of fpiudle tree has a variety with va-

riegated f a

Mi Ihod oj Culiure—All the four more Common forts Riay

be propagated either by feeds, layers, or cuttings of the

young (hoots ; but the evergreen kind requires a different

method.
In the firll mode, the feeds fhould be fown in the ci'.mps

or borders in the early autumn, covering them well in.

In the following autumn the plants (liould be removed, and
fet out in nurfery rows, being kept well chared from weeds
during the fummer. After two or three years growth in

this fituation, they will be fit to plant out for good, in pro-

per (ituations.

With refpeft to the young (hoots, they may be laid down
in the autumn, a flit being made at the joint placed the deep-
ell in the ground. In the following autumn they will be
well rooted, and may be taken off and planted out in the
manner of the feedling plants.

The cuttings (liould be made eight or ten inches in length,

and planted in a lhady border in the autumn. When they

have (buck full root, they (hould be carefully removed, and
managed as thofe railed from the feed.

But the two laft methods, and thofe of budding and
grafting, arc the only ones by which the green variety can

be continued with certainty and fuccefs.

With regard to the laft fpecies, it is beft increafed by lay-

ing down the young branches after being tongued in the au-

tumn, managing them afterwards in the fame manner as the

others.

Thefe plants are fufficiently hardy to bear the open air,

when planted in warm (heltered (ituations.

They are all very ornamental plants ; the four common
forts producing a fine effect, by their beiry like freds, and
the laft fort but one by its evergreen leaves ; the chief ob-
jection to the former kinds being their great aptitude to

have their leaves compleatly eaten up by the caterpillars

foon after they are fully expanded.

EVORA, or Elvora, anciently Elora, in Geogrn, .

an ancient, walled and fortified, large but not populous,

city of Portugal, the capital of the province of Aleutejo,

and an archb. (hop's fee, iituated on a gentle eminence in a
fruitful plain, fnrrounded by hills, near the centre of the

province ; 65 miles E. Li(bon. The ftreets are narrow,

crooked, and full of angles. It has no trade or manufac-
tures ; but contains five parifh churches, twenty-three re

ligious houfes, and about twelve thoufand inhabitants. The
cathedral and other buildings are high and in the Gothic
ftyle. This city is faid to have been founded by the Phoe-

nicians, and walled round by Sertorius, who fupplied the

town with water by means of a beautiful aqueduct, (fince

entirely rebuilt by John III.,) and who, after having re-

dded there for a considerable tire, was buried, as trad.tion

reports, in this place. Julius C&lar couilitutcd it a muni.
cipium, and named it Liberalitas Juiia. It was taken by
the Moors in the year 715, and retaken by the Chriftians

under Giraldo, whofe heroic conduct: is celebrated by Ca-
moens in his Lufiad, in 1166, and then reduced upder the

dominion of Alphoufo Iienriques. In 1540 it was erected

into
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into nn arch icpi (copal fee by pope Paul III. ; and the firfl

prelate founded an univerfity, now (alien into decay. Jn

this city are the remains ot a temple of Diana, 7 pillars of

which are (Landing) of the Corinthian order, connected by a

plaftcr-wall. This edifice, at full a pagan place of wor-

ship, was converted into a Mooriih mofqiie, and is now the

butchers lhambles. There are many other Roman veitiges,

inferiptions, &c. particularly in the great fquare, which in-

dicate the antiquity ot this place. Its fortifications are 12

baftions, and two demi-baltious. and a caftle in ruins. On
the north fide of Evora the hills rife, being round the town

adorned with gardens, and on their fumroits with evergreen

oaks. The road from hence to Montemor o novo, which

lies at the diftauce of five leagues, palies over granite hills,

partly covered with corn fields, and partly with fine

woody or evergreen oaks aud pattures. N. lat. $S :

30'.

W. long. 7 42'.

EVORAMONTE, a town of Portugal, in the pro-

vis e of Alentejo, tested on a rock, and containing about

80: inhabitants ; 15 miles N.E. of Evora. N. lat. 3S ' 42'.

W. long. 7 31'.

EVORIA, a town of European Turkey in Livadia
;

24 miles N. of Lepanto.

EUOSMA, in Botany, from rjv.y.s:, fweet-fmdling, be-

caufe the flowers have the fcent of hawthorn-bloffoms.

Jackfon in Ar.dr. Repof. t. 520. Clafs and Order, Pen-

tandria Moncgyiij. Nat. Ord. Rotacee, Linn. Gentians,

Juff.

Gen. Ch. Cal. Perianth inferior, in five deep, obovate,

concave, equal, permanent fegments. Cor. of one petal,

bell-fhaped ; tube dilated, as long as the calyx, pervious ;

limb in five broad, fhortj obtufe, fpreading lobes. Slant.

Filaments five, awl-fhaped, fhorter than the tube, inferted

into its lower part, alternate with the lobes of the limb ;

anthers incumbent, roundifl), compreffed. Pijl. Germen
fuperior, oval, two lobed ; Ityle very fhort and thick ;

ftigma capitate, four-lobed, on a level with the anthers.

Peric. Capfule ovate, pointed, with a longitudinal furrow

on each fide, fwelling irregularly from the projection of the

feeds, of two valves, whole inflexed edges divide it into two
cells ; receptacles one in each cell, linear, triangular, paral-

lel to the valves and clofe to the partitions. Seeds five or

fix in each cell, in two rows, oval, flattened on the inner fide,

all over rough with minute tubercles.

Eff. Ch. Calyx deeply five-cleft. Corolla bell-fhaped,

with a five-cleft border. Stigma four-lobed. Capfule fu-

perior, with two furrows and two cells, burfting at the

top. Seeds feveral, oval, rough, affixed to a triangular re-

ceptacle.

1. E. allifora. Andr. Repof. t. 520. Native of New
South Wales, in the country near Port Jackfon, from
whence fpecimens and feeds were long ago fer.t by Dr.
White. It is Lid to bear our winters in the open ground,

flowering in April. Stem fhrubby, with numerous, oppo-

fite, flender, fquare, leafy, (lightly downy branches.

Leases oppofite, on fhort Italics, lanceolate, acute, entire,

fmooth ; lhining and deep green above
; paler, opaque, and

fomewhat glaucous beneath. Stipulas fmall, briiJle-fhaped,

111 pairs at the bafe of each footftalk, fomewhat hairy.

Vlh-.vers in del fe, axillary, bradteated panicles, much
Ihorter than t.

i,»- leaves ; fnow-wlute, fmail, but copious, and

very fragrant. about a quarter of an inch long,

. ith the (hort permanent Ityle.

The characters above given will, v , diilinguifh

genus from Exacum, if which it is molt allied ot any

jn th i lACUM-.

I 'VJF., a barbarous wold, fays Rouffcait, formed of

the fix vowel?, which begin the fyllables of the words
fcculorutn amen, and which is only ufed in canto fermo. It

is from the letters of this word tiiat the tone is found in

the pfalms and antiphonaria of the Reman catholic church,
aud the notes by which the verfes of the pfalms and can-
ticles mult be terminated.

The evovae always begins by the dominant of the mode
and ends upon the final.

EVOUTS, in Geography, a fmall ifland in the Southern
Pacific ocean ; 15 miles S. from Terra del Fuego. S. lat.

55 ^'- W. long. 67 ' 56'.

EUPAREA, in Botany, uneafua., having beautiful checls,
in allufion probably to the fcarlet colour of the flowers,
faid to refemble Anagal/is ar<venjis. Gx-rtn. v. I. 230. t. co.
Schreb. 156. Willd. Sp. Pi. v. 1. 1183. Mart. Mill.
Diet. v. 2. Clafs and order, Pentandria Monogynia. Nat.
Ord. Lyfimachis, J111T.

Gen. Ch. Cal. Perianth inferior, of five lanceolate,
acute leaves. C'.r. Petals from five to twelve, lanceolate,
fpreading, longer than the calyx. Stam. Filaments five

;

anthers. Pijl. Germen roundifli, fuperior ; ftyle briftle-

fhaped, long ; ftigma fimple. Perie. Berry cry, globofe,
crowned with the permanent ftyle, of one cell.' Seed; nu-
merous, roundifh, fmall, affixed to a globofe, fuuo-ous, cen-
tral receptacle.

E(T. Ch. Calyx of five leaves. Petals from five to twelve.
Berry fuperior, dry, of one cell, with many feeds. Re-
ceptacle globote.

E. amana is the only known fpecies, gathered in New
Holland by fir Jofeph Banks and Dr. Solauder. Gartner
describes it as a procumbent plant, refembling Lyfimachia
nummularia, but about one-fourth its fize. Flowers of
the colour of the Scarlet Pimpernel. He adds that " the
feed-veflel, which-ever way prefled, would not open by re-

gular valves, fo that it is very nearly allied to TrientaRs."
Indeed his figures betray the very clofe affinity, even the
identity of tliefe two genera, except that one is defcribed
as polypetalous, the other mouopetalous, and that the fta-

niens of Euparca are not laid to equal the petals in number,
when the latter are more than five.

EUPATORIA, formerly Koslof, or Gojleve, in

Geography, a town and diltrict of Ruflia, in the province of
Taurida or Crim Tartary, near the Black tea. N. lat. 45
40'. E. long. 33- 14'.

Eupatoria, or Pumpeicpolis, in Ancient Geography,
Ahmtfehid, a town in the N. vV. part of the Tauris Gher-
fonefus.

Eupatoria, Amid, a town of the kingdom of Pont 113,

fituated in the gull ot Amila, and contiguous to a town
of the fame name. Mithrid.V.es Eupator is faid to have
built it, and to have given it his name.

EUPATORIUM, in Botany, [wr«V», of Diofcorides,
from Mithridates, furnained Eupmor, who is reported to
have brought this plant into ufe as a counter-poifon. Linn.
Gen. 413. Schreb. 546. Willd. Sp. PI. v. 3. 1748.
Sm. Fl. Brit. 859. Mart. Mill. Dift. v. 2. .lull. 1

Gatrtn. t. 166. Clafs and order, Syngenefia Polygamia-
tcjinilis. Nat. Ord. Comfofit* difcoidca, Linn. Corynv
bifer<e, Juff.

Gen. Ch. Common Calyx oblong, imbricated; fcaleS

linear-lanceolate, erecL unequal, unarmed! ( poiind^
uniform, difcoid ; florets all uniform nono-
petalous, fuii'iel-iii.ipvd, with a regular, five 1

< iding
1 >rder. Stam. Filaments five, capillary, verj (h it; anthers
united into a cylindrical tube. Pijl. Gel ute ;

ftyle thread-fhaped, very long, cloven down as far as the
lop of the anthers, Krarght ; ftigmas flendcr, blui

4 ftraight.
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flratrlrt. Peru, none, except the permanent calyx. Satis

iry, oblong, angular; down long, rough, or feathery,

. naked.

Elf. Ch. Receptacle naked. Down rough or feathery.

Calyx imbricated, oblong. Style prominent, cloven half

way down, divaricated.

A large genus, chiefly, though not entire!;'. American.

The rosAr are p - s fhrubby. /.raves

oppofite, moftly in: le, and *i

corymbofe, terminal, nurheroue btueilh, o

toughifh, litter, or aromatic. Y\

• fpecies.

E laiinum, Engl. Bol 1.418, lingular for having

fingered leaves, which indeed are fometime* (bund undi-

vided, is the only Britif! . It grows in watery

places about the banks of rivers, or in monntainai 1

thickets, where it « the place of the Sw.ls

Cacaiia alpha, which its pink Sowers fomewhat refemble.

Several of the American fpecies are efteemed in that

country, on account of their aromatic and ti lities,

and known by the name of Fever root, or I

Among thefe, we believe, are E. fejfiTifolium, perfoliatum,

and aromaticum, but we want further information on this

fubjecl.

E. Jya-patia, Venter,. Jard. de la Malmaifon, t. 3

live of the banks of the river of the Amazons, is laid to be

" an excellent fudorific and ; lexipharmk ;" partaking therd-

fore, no doubt, of the virtue i of the above-mentioned fpecies,

Its Ii.iv j are lanceolate, nearly entire, and not accurately

oppofite. Theflowers are purplilh.

E. zeylcmciim, Linn. Sp. PI. 1172, has decidedly alter-

nate leaves, fo as to have railed a doubt in the mind or Lin-

I
whether it could belong to this genus ; yet its ii.i.t;-

fication feems altogether like the generality of the Fpe<

EUPEG1UM, in Ancient Geography, a town of Greece,

'. 1 the Pelopo ini fufii

EUPEN, oi-OtfES, ii) Geography, a town of France,

in the department of the Durthe, and chief place of a can-

ton in the diftricl of Malmedy; 4 miles E.N. E. ofLim-
burg. The place contains 6,7491 and the canton 12,616

inhabitants, on a territorial extent of 102 A kiliometres and

1 communes. Here is a confidcrable manufacture of

tloth.

PETALOS, in Natural Ht/lory, the name of a gem
defcribed by the ancients as famous for its variety of colours.

f , lib. xxxii. cap. 10. telis us, that it jhewed at once

blue, fire-coltur, red-lead colour, and yellow. It feems to

have been the opal, and that Pliny's defcription of it in

this place was taken from fome author he did not perfectly

underload, as :« the cafe in many of his accounts from the

i.s.

EU] . .in Geography, the ancient name cf Fi-

wafiae river in Teneffee, N. America; alio the name of an

Indian town 0:1 1U S.W. bank, z8 miles from its mouth.

See HiWAI
PHEMISMUS, Ei/^ayoft of :v, -well, and %

<eak, « Rhetoric, a figure which expreffes things in them-

'elves difagreeable and (hocking, by term a. implying the

contrary quality ; that is, the PontuSj or Black fed, having

the epithet of !<r>o .-, (i.e. inhofpitctble) gi»en it on account

of the favage cruelty of thoie who inhabited the neigh-

touring countries ; this name, by euphemifin, was changed

into that of Euxii.us. Thus Gvid. Trill, lib. iii. eleg. 13.

'' F>um me terrarum pars pene noviffima Ponti

Euximts falfo nomine di&us habet."

Jr. which Jeufe it only makes a Ipecics of irony. But every

cKplicojifiu u not irony; Cor we fometunej ufe improper

%
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and foft terms in the fame fenfe with the proper and har<h,

'/oil. Rhet. lib. iv. cap. 1S6, fcq.

EUPHBMIUS, mBiograph I the high

ity of patriarch of Conliantinople in the year 490.
Fie v hed to the doftrines of the Catholic

h, of which he gave proof by ftriking out from the

of perfons in communion \r:'\\ the church, the name of
. patriarch of Alexandria, brcaufe that pre-

otinced an anatl if council of

Chaleedon.
r

Fhi-< ' 1 -violent fchifm

bit v. wo patriarchs, who convened their refpcclive

fvnods, in which they mutually procured excommunications
of each other to 1 d. In the year 491, on the death

of Zeno, when Anafrafius was taking mcafurr-s to fecure

the imperial throne, Euphemius warmly oppofed him, on
account of his known Arian principle,-, and when he found

fed to crown the new emre-
ill he had delivered to him a written confeffion cf 1 r-

thodox faith, and engaged under his hand, and by the

ity of an oath, to maintain the principles of the C*-
C do&rine, as 1

' by l!ic council of Chaleedon.

In the year 493, Th , Laving 1 ecome matter cf F
flafius to ti . t v, liich

Euphemius was thought to be the chief obftacle. Fi a

afterwards Ai . having confidentially in-

formed the patriarch of his delire to terminate in an honour-
able manner the war in >> hich lie was engaged with the

Ifaurians, Euphemius betrayed his tecret to the patrician

John, the father-in-law of Athenddorus, one of the chi

of the Ifaurians. The emperor was made acquainted with

the patriarch's conduct and laid th re an a.Tembly

of bilhops, who were convened at Conllantinople in the

year 495, and by his influence with them, obtained a de-

that Eu] i mid be depofed, and cut off from
the communion of the church. He afterwards obtained a

nifhmi lit again!! Euphemius, who died at

ra in the year -15. Mori ri.

EUPHON, in Acouflics, a mufical inftrument lately

contrived by Dr. CI.lad ni of Witteraberg, who, in con-

fequence of a variety of experiments on !' Ii linal

vibrations of elailic bodies, conftruc\ed tlr's mftmment,
i from its pleafant found, which conlills of glafs tubes

difpofed i ; a proper frame, and expreffing their founds by
; nibbed longitudinally. The euphon has fome
mhlance to a (mall writing deik. Wheri opened, the

tubes, of the thicknefs of the barrel of a quill, and
it 16 inches long, are feen in an horizontal poiition.

They are wetted with water by a fponge, and ftroked with
the wet fingers in the direction of their length, fo that the

increafe of the tone depends merely on the ftronger or
weaker pieflure, and the flower or quicker movement of the

rs. The number of tul In the back part

there is a perpendiculai g -board divided in the
lie, through which the tubes pafs. From this con.

Etion it appears, that the eup'hon fhould not be consi-

dered as an altered or improved harmonica, (See Anno.
MICA.), but as ate: lilferent inftrument. In
regard to fweelnefs of found, it approaches very near to

the harmonica ; but it poflefles feveral advantages, peculiar

to kfelf. It is fimpler, with regard both to us con-
ilructiou and the movement neceflary for producing the
found, as neither tuning nor Jlamping is required, but
merely the movement of the linger. It produces its found
more fpeedily ; fo that as foon as it is touched you may
have the tone as full as the inftrument ;b capable of ren-

dering it ; whereas in the 1 nica, the tones, particu-

larly the lower ones, mull be iiade to increafe gradually.

It
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It lias alio greater diftindtnefs in quick paffages, becaufc

{he tones do. not refound fo long as in the harmonica, where
the found of one low tone is often heard wqpn you wifli

in;!) to hear the following tone. The unilon is purer than

is generally the cafe in the harmonica, where it is difficult

to have perfect glalles, which in every part give like tones

with mathematical cxaclnefs. It is however as difficult to

be tuned as the harmonica. It docs not affect the nerves of

the performer ; for a perfon fcarcely feels a weak agifatiou

in the fingers ; whereas in the harmonica, particularly in

concords of the lower notes, the agitation extends to the

arms and even through the whole body of the performer.

Thisinllrument is Iefs expeulive than the harmonica ; when
one of the tubes breaks, or any other part is deranged, it

can foon be repaired, and at very little expence : whereas,

when one of the glades of the harmonica breaks, it requires

much time and is very difficult to procure another capable

of giving the fame tone as the former, and which will

correfpond fufliciently with the feries of the reft. For an

account of the experiments that led the author to the

ftruction of this inflrumeut, and of the various ftages of his

progrefs in the improvement of it, we refer to the Pbilolb-

phical Magazine, vol. ii. p. 391, &c.

EUPHONIC Accent. See Accent.
EUPHONY, in Elocution and Compofition, that fweet

or pleating quality in the fucceiTive lounds of language,

which refults from happy combinations of the enunciative

elements, fueli efpecially as, though elTentially different in

their charafteriftic powers, melt eaiily into each other fo as

to preferve an uninterrupted flow of utterance through the

refpective members of a fentence, without labour to the

fpeaker, or offence to the hearer. The word is formed of

w, bene, well, and £tv>i, vox, "voice. Qumtilian calls eu-

phonia, vocahias; Scaliger, facilis pronunciation. The molt
obvious rule with refpedt to euphonic compofition is that a

due mixture ffiould be made of confonants and vowels ; and
the principle of this rule may be at once explained and illuf-

trated by the following parody on a famous but fophiltical

couplet in Pope's Effay on Criticifm,

" Your confonants with vowels well combine,
And twelve fmall words may flow in one Imooth line."

But this is not all that is requifite for perfect euphony :

every vowel does not blend with equal grace and facihty

with every confonant ; nor is every fuccefGon of mere
vowels, or every fucceflion of confonants, equally oiTenfive

or cacophonous. Words or fyllables, for example, termi-

nating with thin vowels, may be followed by other words
or fyllables, commencing with broad or open vowels, or the

reverfe, with very happy effect ; and fome confonants may
be brought together, in immediate fucceffion, even as termi-

native and initial elements of following fyllables or words,

in fuch way as rather (while they increafe the fonorous

energy of fuch compofition,) to diverlify the time and ex-

prcflion, than to dillurb the euphony of tire fentence. All

the liquids efpecially (thofc that properly ought to be, as

well as thofe that commonly are fo called) combine with

almofl equal facility with other liquids, and with vowels or

with the confonants, whether femi-liquids, fibilants, or

mutes. (See LmiuD, Mute, &c.) Which of thefe,

and under what circumflances, may be thus brought toge-

ther, with the liappiefl effect of euphony and cxpreffion,

juld require a much longer difcuffion than we havi fpace

for, to afcertain ; and, after all, much mult be left to the

talle, the ear, and the experimental difcrimination of the

writer. But it is not upon the writer alone, that the effect

of euphony depends. The reader or reciter mull alfo. do

EUP
his part, for though it is very poffible fo to write, that no
organs, and no management of thofe organs, can elicit 111

the ''livery, anything but the diffonance of cacophony;
there are fome pedants who contrive to render even the
fraootheQ compofitions harfh and cacophonous, and then
afcribe to thi ir native language, (of the very elements and

tiu oi whole oral compofition they are utterly ignorant,)
1

1

. difgufting diffonance which does, in reality, belong to

their own jargonized utterance. Euphony in the reader 01

fpeaker depends principally upon his ikill and management in

the articulation and implication of the fucceffive elements,
fyllables, and words as explained under the term Enun-
ciation ; and upon his giving full tune, and fufficlent quantity
to the liquids and liqilifiable confonants. Cacophony (the

antagonift of Euphony) on the contrary, refidts in the
reader, from the laboured feparation of tcrminatives and
initials, that might eaiily have been implicated ; from
giving unneeeffary impulfe and force to the mutes, from
hurrying over the liquids, and partially tuneable elements,

as if they were mere mutes, and from perpetual unneeeffary

interruptions in the ftreain of enunciative delivery.

EUPHORBIA, in Botany, oiQotfiun of Diofcorides,

1.) named after Euphorbus, phyfician to Juba king of
Lyhja. Spurge. Linn. Gen. 243. Schreb. 326. Wllld.
Sp. PI. v. z.,881. Sm. Fl. Brit. 513. Mart. Mill. Diet.

v. 2. Juff. 385. Oafs and order, Dodecandria 'Lrigyn'ui.

Nat. Ord. Tricorca, Linn. Euphorbia, Juff.

Gen. Ch. Cal. Perianth interior, of one leaf, inflated,

fomewhat coloured, with four, in fome few in fiances five,

marginal teeth, permanent. Cor. Petals, or Nectaries, four,

fometimes five, turbinate, gibbous, thick, abrupt, unequal
in fituation, alternate with the teeth of the calyx, inferted

into its margin by their claws, permanent, bearing plenty
of honey. Slam. Filaments numerous, 12 or more, thread*
fhaped, jointed, longer than the corolla, inferted into the
receptacle, coining to maturity at different periods, fepa-

rated by briflly icales ; anthers roundifh, of two dill in cl

lobes. Pijl. Germen fuperior, roundifh, three-fided, ele-

vated on a ftalk above the margin of the calyx ; flyles

three, cloven ; fligmas obtufe. Perk. Capfule llalked,

roundifh, three-lobed, of three cells, and three valves which
feparate elallically. Seeds folitary, roundifh.

Obf. The petals or nectaries are for the moft part four,

in fome flowers five, which often happens on the fame
plant, fuch flowers being furnifhed with flamcns ouly,

without a piflil, and coming forth earlier than the reft. In

many the petals are glandular, in others crefcent-fhaped, or

toothed ; in fome few thin and membranous ; they are com-
monly fituated a; it were on the outfide of the calyx. The
capfule is either {!mooth, or hairy, or warty.

Eff. Ch. Calyx of one leaf, inflated, inferior. Nc italics'

four or five, inferted into the calyx. Capfule llalked, three-

lobed.

A vafl, but very natural, genus, whofe fpecies amount
in Willdenow's work to 124. They are divided into feveral

fections. All abound with an acrid milk.

Thofe of the firft feftion have a very peculiar thick,

fhrubby, flefliy, angular Item, armed with fpines, and
bearing few or no leaves. To this belongs E. ojfiancirum,

probably the original fpecies. See its figure in Commelin's
Hort. Amlt. v. 1. t. II. Alto E. antiquorum, lb. t. 12,

an Eafl Indian plant, which fcems very improperly named,
as neither agreeing with the defenptions oi the ancients,

nor growing in the country whence they procured their

ivtfofpun.

The feeond fedtion has fhrubby (terns without thorns,

neither forked nor umbelliferous. As E. Caput Medufe,
2 I umiSi
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Comm. Hut. t. 17, common in Grccn-houfes ; and

E.pethlarit, Curt. Mag. t. KH3.

The third has forked (terns, not umbelliferous, an

plants are moftly herbaceous am! annual, is F. bid Jacq.

Ic. Rar. t. 477, and pilulifera, t. 47:: ; alio F. /'

Engl. Y">'- t. 20C2, common 0:1 the lea (horcs of the fouth

of Eur
The fourth has the flowers in nn umbel, three-branched

in the firft inftance, end the branches fubfequently forked

repettedly, each tubdivifion of the inflorefcence accom-

panied bv a pair oi heart-lbaped, unequal tided, fome'

coloured bra< is, as our common weed E. Pep/us, Curt.

Lond. Fafc. 1. t. 55. Engl. Bot. t. 959.
The fifth has a four-branched umbel, as the

E. Lathyrit of the gardens, commonly called the Ca

tree, remarkable for its long, dark, four-rowed leaves.

There are but fi»w fpecies in this fection.

• The lixth, a numerous lection, lias a five-branched um-
bel, like the common E. helii/fcopia, Curt. Lond. fale. t.

t. 3^. Engl. Dot. t. 883 ; and the rare and fplendid E. pu-

tiicea, Sm. Ic. Pict. t. 3, a fhrubby Jamaica plant, of

which a moil miferable fpecimen is drawn in Jacq. Ic. Rar.

l-484-
The (cventh and Lit fection confilts of Inch lpecies as

have numerous rays to the common umbel, like E. Cyparif-

fias, Engl. Bot. t. 840, frequent in gardens, and an ygda-

hides, t. 256, very common in woods.

Euphorbia, in Gardening, comprehends plants of

the herbaceous, (lirubby, fucculent kinds, the principal cul-

tivated fpecies of which are; the triangular fpurge (E.

anliquoruin) ; the Canary fpurge (E. canarieuiis) ; the

officinal (purge (E. officinarum) ; the Medufa's head

fpurge (£ caput Medufa;) ; the myrtle-leaved fpurge

(E. tithymaloides) ; the fcven-angled fpurge (E. hepta-

gona) ; the warty-angled fpurge (E. mammilaris) ; and

the Cape fpurge (E. lathyris) : the firft fpecies is a large

plant, of which there is a variety with a naked three-cor-

nered comprefed (talk, lending out a great number of er_ct

branches, which are likewife generally three-cornered, but

fometimes four-cornered ; armed with fhort crooked Ipines,

having no leaves. The plants have not, we believe, yet pro-

duced flowers in this climate. This variety, like the lpe-

cies from which it is produced, is a native of the Ealt Indies.

The fourth fpecies has alfo a variety frequently denomi-

nated the " Little Medufa's head," which has a thick

fhort (talk, fcldom more than eight or ten inches in height,

from which come out a gre?.t number of (lender trailing

branches, about a foot in iength, intermixing, and having

the fame appearance with the other, but lmaller and much
fhorter ; the ends are befet with narrow leaves, between

which the white flowers come out and appear. Ite na-

tive fituation is the fame as that of the fpecies from which
it is derived. According to fome there are likewife a double

branching, a dwarf trailing, and other varieties.

The fifth fort has alfo lam el Laved and variegated leaved

varieties.

Method of Culture.—Thefe different forts of plants may
be raited by planting cuttings, which have been made at a

joint, five or l\* inches in length, after having been rolled

in land, and laid upon a fhelf {ov fome days to have the

wounds healed over, in the fuminer feafon about them,
choofnig fmall pots for the purpofe filled with light, dry,

lauJy mould, with fome rubbifh at the bottoms, fuch as

that formed of one fourth part of lime-rnbhiih which has

been well fcreened, the fame quantity of fea fand, and one

half of the whole of light frefh vegetable earth, which
ihould be very well mixed and incorporated together, by
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often turned ever ; trim plunging the pots in the
. hot bed, giving due lhai I and

, with a httl wat r occasionally once or twice a week.

As <
' the plants have (tricken root, air fliould be ad-

mitted to them pretty fv I : fituation in which they

may be ; or they may, in order to be hardened, be removed
into til • (ti

In the after management they ib.ov.' -'.ved larger

pots annually as they advance hi growth, ar.d be often re-

1 with water during the iummcr months, but very

It may b • remarked that moft of thefe forts of plants are

capable of being ki
|

1 on the (helves, and
fome of them, as the fifth, fixth, and feventh forts, in a

dry airy grean-boufe, or glafs cafe, during the winter

month*, great » taken to protect them well from
the frofts ; being fet out in the fummer in the open air

:

but the fourth fpecies requires lomc Fort of fupport in order

to prevent the branches, by their weight, forcing it upon
the pots ; as by this fort of treatment the plants will rife

to tii 11 four or five feet, throwing out a great nun
of tide branches. The eighth kind, how ever, requires little

or no particular care after it has been or.ee introduced, ex«

cept merely that of keeping the young plaiits clean, as it

will be continued by its fcattering the fci . .

AH thefe plants, with the exception of the Iaft, afford

in collections of the hot ar.d grceti-houfe 1:

and that alfo in the clumps and borders of the pleafure

grouud , an ong others of the Lis hardy furts.

EUPHORBIJE, in Botany, the 96th natural order in

Juffietl's fyftem, or the lftof his 15th clafs. The definition

of this clafs is,— Cotyledons two. Petals none. Stamens in

a feparate flower from the piftils. Its characters are thus

more fully explained. Flowers either monoecious, that is,

males and females together on the fame plant, or dioecious,

on feparate ones ; very rarely hermaphrodite. Caiyx in all

of one leaf, or a fcale, fupplying its place. Corolla none,

except occafionally fome fcales, or internal divifions of the

calyx, refcmbliug petals. In the male flowers the (tamens

are inferted either into the upper or lower part of the eab/x,

or fcale which fupplics its place, definite, orrarcly indefinite,

in number; their filaments distinct, or rarely united into a
central italk, originating from the middla of the calyx.

Germen in the females fimple, or fometimes more than one,

fuperior, or rarely inferior ; (tvle one, or fcveral, rarely

wanting ; (tigma either folitary or more than one. Fruit

either fuperior or inferior, various in the ftructure and
number of its cells.

The learned author, by his fubfeqnent remark
explanations, is evidejirly aware of the difficulties attending

this clafs, which indeed is in no fenfe really a natural one,

its orders having little or no affinity to each other, except

the two laft Amenlaci ,c and Conifer*.

The characters of the order of Euphorbia are, F.

monoecious or dioecious, or rarely hermaphrodite. Calyx
of each tubular, or deeply divided, fimple or double, the

internal fegments oecanonally refunbling petals. Prlals

none, except tbe fegments juft mentioned. Stamtns,

in the male flowers, definite or indefinite in number, their

filaments inferted either into the receptacle, or the centre

ot the c united, fometimes branched, fome-
times jointed. In fome there are chaffy fcales between
the filaments. Germen, in the ierr.ale flowers, folitary,

erior, feflile or (talked ; ftyles in fome cafes feveral,

n three, with ai equal number of cells to the cap-

fule, each containing one or tv. o feeds ; in others the (tvle

is fimple, with three or moie ftigmas, the fruit of fe-

ver al
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fertl cells, equalling the ftigmas in number, with one or

two feeds in each. In all the cells are furnihVd with

two internally elallie valves ; the feeds have a partial co-

vering, and are attached at the upper part to the perma-

nent central axis of the fruit. Coreulum flat, enveloped in

a flefliy albumen. The plants are either herbaceous, or

fhrubby, or arborefcent ; Come of them milky. Leaves

alternate or oppofite, (in fome few inftances wanting,) either

with or without ftipulas, The firft lection confiits ot Inch

genera as have feveral ftyles, mollly three. Thelc are

Jllcmiria/is, Euphorbia, slrgythamniauil&rawnoi's 3i\m. 338.
Sw. Prod. 39, Cicca, Phyllantbus, Xy/ophyl/ii, KirgancUa,

Kiggellaria, Clutia, Andrachne, Agyneia, Buxus, Secttrinega

of Commerfon, Ad, 'V.., Alabea, Schreb. 641, Ricinus, Jatro-

pba, Dryandra, Ateurites, Crohn* Acalxpha, Caturus and Ex-
tacaria. The t^coi: J fection, with a folitary ftyle, contains

Tragia, Stillingia, Sapium ^"Browne, Hip-pomane, JEgoprtcori,

Sechium of Browne, Hura, Omphalea, Plulene'.ia and Dale-

champia.

The feeds of thefe plants are mild and eatable in many
inftances, if freed from their integuments and coreulum, the

latter being very dangeroufly purgative, as in Euphorbia

and even Ricinus, proving mild in the latter only from the

copious oil of the cotyledons. Euphorbia, which gives

its name to this natural order, can only by a very bold

analogy, or rather hypothefis, be faid to have no corolla, and
is very imperfectly polygamous, not monoecious ; indeed

Juffieu allows it to be hermaphrodite. See Euphorbia.
EUPHORBIUM, is a moil acrid gum refin, which

exudes from the Euphorbia offieinarnm and other fhrubs of

the fame genus, and was formerly ufed in pharmacy, but is

now nearly, if not, entirely rejected.

This gum is brought from Barbary and other parts of the

Mediterranean in tears or drops of an irregular form, gene-

rally entangling much impurity; of a pale yellow colour with-

out, and white within. Euphorbium has so fmell : when
taken into the mouth it gives at firft no tafte, but after a

little time a molt acrid biting fenfation is felt, which increafes

to an intolerable degree, and if not immediately rejected it

proceeds to corrode the (kin of the tongue and fauces. The
fame acrimony is fhewn when applied to the body in any
other manner. In reducing it to powder the duft that flies

off will excite the molt violent fneezing, and often bleeding

from the noltrils and throat, fo that particular precautions

mu ft be taken. When laid for fome time on the fkin it

blifters.

The fpirituous tinfture of euphorbium is ftill more acrid.

This gum reiin, on account of its extreme acrimony, can

hardly be ufed with fafety as an internal medicine, as it is

liable to produce violent diarrhoea and bloody ftools, and
much inflammation. The only purpofe for which it has

been employed in the later difpenfatories has been in mix-

ture with cantharideB to increafe the veficating and irritating

property, but euphorbium is now altogether difufed.

EUPHORIA, in Botany, fo named by Commerfon
from •xtQofoc, fertile, a genus comprehending the two Chi-

nefe fruits Lit-chi and Longhn, to which Juffieu lufpects

Forfter's Pometia may alfo belong. See Scytalia.
EUPHORY, fignifies the fame as Eucracy.

EUPHRASIA, in Botany, from su^aim, to exhilarate,

or delight, alluding to the brightnefs or gaiety of the blof-

foms. Eye-bright. Linn. Gen. 304. Schreb. 401. Willd.

Sp. PI. v. 3. 192. Tournef. t. 78. Sm. Fl. Brit. 650.

Mart. Mill. Diet. v. 2. .luff. iod. Gaerln. t. 54. Clafs and

order, Didynamia Ang'iofpermia. Nat. Old. Perfonatx, Linn.

Ptdirulares, JufT.

Gen. Ch. Cal. perianth of one leaf, inferior, cylindrical,

Vol. XIII.

EUP
four-cleft, equal, permanent. Cor. of one petal, tingent ;

tube as long as the calyx ; upper lip concave, notched ;

lower fpreadiug, deeply three-lobed, its lobes equal, obtufe,

notched. Stum. Filaments four, thread-fhaped, fituated clofe

under the upper lip ; anthers of two lobes, the lobes un-

equally fpinous at their lower extremities. Pijl. Germen
fuperior, ovate ; ftyle thread-fhaped, agreeing in form and
fituation with the Itamen. ; lligma obtufe, undivided. Peric.

Capfule ovate-oblong, compreffed, of two cells and two
valves ; the partition contrary to the valves. Seeds nume-
rous, minute, roundifh, longitudinally itriated.

Efl". Ch. Calyx cylindrical, four-toothed, equal. Upper
lip of the corolla cloven ; lower three-lobed, the lobes

cloven. Anthers bearded with unequal fpines. Caplule
ovate-oblong. Seeds ftriated.

Botaniits are not perfectly agreed about the limits of this

genus, and its near allies Bartfia and Rkinanthvs. The
firft of Willdenow's twelve foeeies, E. tatifolia, Linn Sp.
PI. 841, is Bartfia latifolia, Sm. Prod. Fl. Graec. Sib. 42S,

a beautiful native of the fouth ot Europe. His fixth, E.
odontites, is Bartf.a odontites of Hudf. Fl. Angl. ^68, and
Sm. Fl. Brit. 648. Engl. Bor. t. 1415.

TL. officinalis, Linn. Sp. PL 841. Engl. Bet. t. 1416.
Curt. Lond. fafc. 5. t. 42. common in heathy and moun-
tainous paftures, which its gay bloffoms greatly enliven in

autumn, is a genuine and original example of the genus.

This is a fmall, upright, annual plant, with ovate iharply

ferrated leaves. The floivers are white, ftrongly ftreaked

with purple, having a yellow fpot on the lip. On the Alps
they are often larger, light purple, and ftill more beautiful.

The dazzling brilliancy of thefe little bloffoms feems to

have given rife to the vulgar opinion, that the plant was
good for the eyes ; whence its Englifli name Eye-bright.

EUPFIRATENSIA, in Ancient Geography. See Com-
MAGENE.
EUPHRATES of Alexandria, in Biography, a Stoic

philofopher, who flouriihed in the fecond century, was a
friend of Dio and of Apollonius Tyanicus, who introduced

him to Vefpafian. Although a violent quarrel arofe be-

tween the latter philofopher and Euphrates, in confequence
of which Philoftratus, the panegyrift of the former, inveighs

with great feverity againft the latter, it appears from the

teftimony of Epictetus, Pliny the younger, and Eufebius,

that Euphrates was univerfally elteemed for his talents and
virtues, and that the cenfures of Philoftratus deferve only
contempt. Pliny's character of him is highly interefting.

" If ever," fays he (Ep. 1. i. ep. 10.), " polite learning

flouriihed at Rome, it certainly does at prefent. Of this I
could give you many inftances ; but I will content myfelf
with naming only Euphrates the philofopher. When, in

my youth, I ferved in the army in Syria,. I had an oppor-
tunity of converfing familiarly with this excellent man, and
took fome pains to gain his affection, though that indeed
was not difficult ; for he is exceedingly open to accefs, and
full of that gentlenefs of manner which he teaches. Eu-
phrates is poffeffed of fhining talents, which cannot fail to
intereit even the unlearned. He difcourfes with great accu-
racy, dignity, and elegance ; and frequently riles into the
fublimity and luxuriance of Plato himfelf. His ftyle is co-
pious and diverfified, and fo wonderfully fweet, as to capti-

vate even the mod reluctant auditor. Add to all this, his

graceful form, comely afpect, long hair, and large white
beard ; circumftancea which, though they may probably be
thought trilling and accidental, contribute, however, to
procure him much reverence. There is no difgufting negli-

gence in his drefs; his countenance is grave, but not auftere;

his approach commands refpect, without exciting awe.

4 I
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With the drifted fancYity, he unites tlie mod perfect po-

litenefs of manner. He inveighs againft vice, not againft

men ; and, without chadiling, reclaims the offender. You
liftcn with fixed attention to his exhortations, and even

when convinced, dill hang with eagernefs upon his lips."

In conformity to the principles of the Stoic philofopby,

Euphrates, when he found his (Irength worn out by difeafe

and old age, voluntarily put a perk-'l to his life by drinking

hemlock, having tirft, for fume unknown reafon, obtained

permiffion from the emperor Adrian. Brucker's Hilt. Phil,

by Enfield, vol. ii.

Euphrates, the reputed founder of a religious feci

in the fecond century, fometimes called " Ophians,"

or " Ophites," and fometimes " Serpentinians," names

derived from the peculiar tenet which he held, that the fer-

pent, by which our fird parent was deceived, was either

Chrid himfelf, or " Wifdom" concealed under the form of

that animal, and that lie was the occafion of all the know-

ledge which men had received. Hence he is laid to have

inculcated a particular veneration for the ferpent, prcferving

a living one, offering to it a fubordinate kind of divine ho-

nour, and bringing it out to partake of or to confecrate the

eucharid. Origen and others contend that the followers of

Euphrates were not Chrillians, but calumniators of Jefus

Chrid, andoppofers of his doctrine : but Dr. Lardner, who
has taken fome pains in tnveftigating the fubjedl, confiders

them as believers in Chriilianity, and maintaining that Jefus,

who was born of a virgin, was a mod excellent man, and

that, having by his miracles andindructions manifefted him-

felf to be the true Meffiah, was crucified, and afterwards

raifed from the dead, received into heaven, where he fits on

the right hand of God. He conceives that what fome

have faid of them, reflecting the ferpent being Chrid, mud
be a midake, founded on an opinion that the brazen ferpent

in the wildernefs was a type or figure of Chriif . The other

accounts of wordiipping the ferpent, &c. this judicious and

learned writer rejefts without helitation. Moreri. Lardner.

Euphrates, in Ancient Geography, one of the mod con-

fiderable and bed known rivers of Afia, the fource of which

was in the mountains of Armenia north of Abu-, which

after receiving feveral dreams in this part of Anrtenia, at

the towns of Elegia, Gymnias, and Brapus, pur/ued its

courfe towards the fouth-weft, feparating Armenia Major,

on the ead, from Armenia Minor on the well. It then

proceeded fouth-eaftward, waffling the fkirts of Syria, and

dividing Arabia from Mefopotamia ; and afterwards direct-

ing its courfe towards the north-ead, it feparated Chalc.cn

and Babylonia from Mefopotamia, till at length mixing its

waters with thofe of the Tigris, with which it previoufly

communicated by feveral canals, it emptied itfelf into the

Perfian gulf. The Euphrates, according to Ptolemy, i

;

Babylon, near a town in MefOpot i J Sipphara, di-

vided itfelf into two branches, one running to Babylon, and

the other to Seleucia, where it fell into the Tigris. Pliny

fays the latter was partly artificial ; for he places Seleucia

at the confluence of the Tigris and Euphrates, adding that

the Euphrates was conveyed to it by a canal. Prideaux,

on the authority of Pliny, ranks this artificial branch among

the ftupendous works of Nebuchadnezzar. Between thele

two branches a canal was cut from the Euphrates, above

Babylon, to the Tigris at Apamea, 60 miles below Seleucia.

This canal was denominated Naarmalcha, and was dug by
Nebuchadnezzar, as Abydenus informs us, to convey the

waters of the Euphrates, when it overflowed, into the

Tigris, before they reached Babylon. At the didance of

800 furlongs from Babylon to the fouth was another canal,

tailed by Arriaa Pallacopcs, and by Appian Pullacotta,
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derived from the branch of the Euphrates that pafTed

through Babylon, and continued to certain lakes or marlhes

in ChaldsM. On this canal, or river, as Arrian calls it,

Alexander failed from the Euphrates to the above-men-

tioned lakes. But it is impoflible, at this didance of time,

and after the changes that have occurred, to trace out the

numerous branches and canals which watered the ancient

country of Babylon. This great river moved flowly through

a great part of its courfe, and was ill adapted for naviga-

tion, as fome parts of it were fhoal and others rocky. Theve-
not, however, is ut opinion, that the Euphrates n»ght, with

little trouble, be made navigable, even by great barks, quite

to the Tig by clearing the channel of the floucS

with which it is choked in ionie places. The ancient mode
of navigating this river was very extraordinary. The

Is were round, without diftinftion of head or ftem, and
no better than great wicker bafkets, covered over with

hides, guided by two oars or paddles. They were caj

of carrying a very cc weight ; and when they had
unloaded their cargo at Babylon, they were fold, but the

hides were kept : and loading their affes with them, the

navigators returned home by land, the rapidity of the dream
not allowing them to return by water.

Euphrates, in Modern Geography, a river of Afiatic

Turkey, which rifes from the mountains of Armenia, as

fome have faid, in two ftrcams, a few miles to the N.E. of
Erzerou, the dreams uniting to the S.W. near that ci: ;

and chiefly purfuing a S.W. direction to Semifat, where it

would fall into the Mediterranean, if not prevented by a

high range of mountains. In this part of its courfe the

Euphrates is joined by the Morad, a dream almoft doubling

in length that of Euphrates, fo that the latter river might
more juflly be faid to fpring from mount Ararat, about

160 Britiih miles to the ead of the imputed lource. At
Semifat, the ancient Samofata, this noble river affumes a

foutherly direction ; then runs an extenfite courfe to the

S.E., and after receiving the Tigris, falls by two or three

mouths into the gulf of Perlia, about 50 miles S.E. of Baf-

fora. N. lat. 29* 50'. E. long. 66 55'. The compara-

tive courfe of the Euphrates may be eftimated at about 1400
Britiih miles. This river is navigable for a confiderable

didance from the i'ea. This river in its courfe feparates

Aladulia from Armenia, Svria from Diarbekir, and Diar-

bekir from Arabia, and palling through the Arabian Iiak,

there joins the Tigris.

Euphrates, a river of Africa, in the country ofWhidah,
on the Slave coaii.

'HltOSYXZ, in Mythology, one of the three

Graces. See Graces.
EUPHROSYNUM, in Botany, a name ufed by Pliny

and fome others for the common borrage. See Borrage.
EU I'll. IS, in Ancient Geography, PuJJiano, a )

Italy, in Gallia Cifalpina, whence, according to Pliny,

iffued the river Lambrus.
EUPNCEA, of eu, well, and mat, I breathe, in Medicine,

is a rijrbt and natural refpiration.

EL'POLIS, in Biography, an Athenian who nourifhed

B.C. 44c, was k'lown as a comic writer, and one of that

clafs who marked out by name the objedts of their fatire,

which rendered him extremely popular with the many, as

he was dreaded by tlie great. He is mentioned by Horace
and Quintilian, who put him in the fame clafs with Cratiaua

and Ariftophanes. His comedies were of a political cad,

in one of which Alcibiades was fo feverely attacked, that

lie is faid to have hired aflaflins to throw him into the tea.

The plot did not fucceed, for Eupo'is wrote feveral comedies

after the period aliigncd to this faft, and iElian relates

that
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tliSt h? died (it /T'.'jin.i Fra ntenti dI his v^ork i
have

ii down to us, and pities of twenty of hie plays. Gen.

PORTA, in ./ h a town of Mac-c-

oma, pla< ed by Ptolemy in Bifahia.

poaiAi ot sv and roojoc* pnjjiige, in Medicine, is an

eal'y preparation of medicines, or the eafinefs of their

. I ration.

EIU
I VNS. See Eunomioi cjpsyc hi ins.

i town of Sweden, in the govern-

ment of Abo ( 17 mil ' of Abo.
R A. a town of Abj 111 lia ; 1 2 miles S.E. of Sire.

EVRACMfNNA, a town of Sweden, in the govern-

ment of Abo; 17 miles S. of Biomeborg.

EVRAN, a town of France, ih the department of the

North Coafts, and chief place of a canton in the dillritt. of

Dinan, four miles S. of it. The pla e mtains 3573,
and the canton 9175 inhabil . , on a territorial extent of

ji"7 -.

1

kilio and feven communes.
. Islands, a chifter of fmall iflands, on the caft

fide of the gulf of Bothnia. N. kit. 63' 54.'. E. long.

22 ' 39'.

EURANIUM, in Ancient Geography, a town of Afia

1 , in Caria.

SURE, vf'Geography, a river of Franco, which has its

iree in the foi i of Logny, and terminates in the Seine,

j] ive Pont dc l'Arche. Its courfe is northward, and

ids 36 leagues.

Eure, formerly Ouche, a department of the fecond

or northern region of France, in 40 N. latitude, bounded
on the north by the department of the Lower .Seine, on
the eaft by that of the Oife, on the fouth by the depart-

ments of the Eure and Loite and the Orne, and on the

weft by the department of the Calvados. It takes its name
from the river Eure, which traverfes it ; and its capital is

Evreux. It contains 307 fquare leagues, and 415,574 in-

habitants in five diftrifts, viz. Fontafldemer, Louviers, Les
Andely^, Evreux, and Bernay, 35 cantons, and 843 com-
munes. Its fertile foil yields grain, hemp, flax, and paf-

tures ; and it has confiderablc forefts.

Eure and Loire, a department of the fecond or northern

region of France, in 4ft 15' N. lat. compofed of a part of

Beauee and of Perche, bounded on the N.W. by the de-

partment of the Eure, on the eaft by the departments of the

.Seine and Oife and the Loiret, on the fouth by the de-

partments of the Cher and Loiret, and on the weft by the

departments of the Orne and Sarte. It takes its name
from the rivers Loire and Eure, which water it ; and its

capital is Chartres. It contains 300 fquare leagues, and

259,9^7 inhabitants. It is divided into four diftrifts, viz.

/••nt-le-Rotrou, Chartres, Chateaudun, and Dp
33 cantons, and 460 communes. This department, on

mnt of its great fertility, is called the granary of Paris,

and it abounds in fruits and rich paftures

EVRE, or Yevre, a river of France, whith difcharges

itfelf into the '.'her by two ftreams, one near Vierfon, the
«j|'i t at ! in irges.

F. V R ECY, a town of France, in the department of the

Calvados, and chief place of a canton in the di drift of

Caen; feven miles S.W. of Caen. The place contains 850,

and the canton 13,1 10 inhabitants, on a territorial extent of

147,.! , and 29 communes.
1EGN1ES, a town of France, in the department

tf Jcmmappe ; nine miles N.N.W. of Tourney.

EUREOS, in Natural Hijlory, the name ot a Hon", <le-

fcribed by Pliuy, ig plainly to b"

lith' , wliich he mem ions in another place, and to

be trite Hone now called iaph Tudaicus, and known at this

the petrified fpine of a fort ofechinue marii

Or fi .1 urchin.

EVREUX, Mediolawum, Eborice, or Civitas Eve-

rigorum, in Geography, a town of France, in the de-

partment of the Eure, of which it is the capital, and chief

place of a dillric't. Its north divifion contains 42CO, and

the canton 10,458 inhabitants, and the fouth div Ton 422^1,

and its canton 10,853 inhabitants; the territorial

comprehends 347 kiliometres, and each diviiion incl

30 commenes. Before the revolution this was the fee of

a bifhop, fuffragan of Rouen ; containing nine parifh

churches, two abbies, and ten convents. This is an ancient

and confiderablc town, with large fuburbs, iituated in a

d'-ep and fruitful vale on the river Eton, 23 miles N.W.
from Paris. Its cathedral is a fine Gothic ftrufture. The
manufa&ures of Evreux confift of woollen and linen cloth,

and its trade of rice, grain, wine, and cyder; but they are

not confiderablc. N. lat. 49° 2'. E.long. 1^15'.

EURIA, in Ancient Geography, a town of Greece, ia

Epirus.

EURIPIDES, in Biography, the contemporary and
rival of Sophocles, and one ot the moll ancie nt Greek tra-

gedians, was born in the ifle of Salamis, in the firft year of

the 75th olympiad, B C. 480, according to many writers,

though the Arundelian marble -places his birth five years

earlier. His father's name was Mnefarchus, an Athenian,

and that of his mother was Clito, a feller oi herbs, accord-

ing to the report of Ariftophanes, the avowed enemy of

Euripides ; but by the teftimony of later grammarians,

founded on the authority of Philochorus, an ancient writer,

flic was of noble defcent. Before the birth of his Ion, Mne-
farchus is faid to have confulted the oracle of Apollo con-

cerning his future deftiny, and to have received for smfwer,
" that the child who fhould be born to him would reach

the fummit of glory, and gain the honour of the facred

garland," which was underilood to lignify the crown of

viftory at the Olympic games. When Greece was invaded

by Xerxes, Mnefarchus and his wife retired for fafety, among
other Athenians, to the ifland of eialamis. In the autumn
of the year 480 B.C. when this invalion took place, ther

fate of Greece was in a great meafure decided by the naval

victory of Salamis over the Perfians ; and on the fame day,

it is faid, Euripides was born, who in memory of this battle,

fought in the narrow channel, or Enripus, which divides

Salamis from the continent, received his name. Euripides,

at fubfequent periods of his life, was accullomed to frequent

the ifland of his nativity, where was fhewn a cave, in which
fome of his tragedies are faid to have been compofed.

Euripides, in conformity to the fuggeftion of the oracle,

and alio to the cuflom of the country, qualified himfelf for

honourable and fuccefsful contefl at the public games, by
an early initiation in the ufual gymnaftic exercifes ; but hi:;

views were directed to nobler purfuits. Accordingly,

whuil he paid fome attention to the art of painting, l.e

ftudied rhetoric under Prodicus, celebrated for the allegory

of the choice oi t jinnies, preferved by Xenophon, and
received inflructions in phyfics from Anaxagora.8% and in

morals bom Socrates. In his 1 Sth year he firft applied him-
felf to the compofition of tragedies, the number of which,
(lu'iug the courfe of his life, amounted, as fomc fay, to 75,
but according to others, 1092. He docs not appear, how-
ever, to have been very fuccefsful in his exhibitions ou the

theatre, for no more than five of his performai < aine
I the

prize at the olympic games : but they were privately read
with avidity and highly applauded by his countrymen, To
thispnrpofc wema; 1 em 'on the following faft. After the

4 ( 2 unfortunate
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teexprdhi Athenians againft Syracufc.fe-

v • :iteJ by the Sicilians, and ob-

(retchediiefs, by going about

from place to place, reciting and fniging 1 of Euri-

• return to their own country, the poet

ived their per(.->i j) acknowlcd Socrates

the f. i n< of Euripides, and is faid to have given him ad-

t . and afli(lance in the competition of fome of his dran a ;

lied the public exhibition of th

In the character of Palamede„ the poet was fuppofi d to ha\ e

delineated that of Socrates ; and fome verfes are quoted

addrcfTnig the Greeks as having {lain the heft and wifeft of

their nation, which the audience applied to the fate of this

philofopher, burfting into tears at the recollection of their

crime. As Socrates had become an objeft of public perfecu-

tion and calumny before the reprefentation of the Palamedcs,

fome application of the character to his circumdances might

probably have been intended by the poet. But his death

could only be alh'ded toby way of probable anticipation, as

he furvived Euripides fome years. The remaikable effect

afcribed to the pafTage of the Palamcdes jull mentioned

might poflibly have taken place at fome reprefentation of

that play fubfequent to the death of Socrates. Euripides

was the coriftant rival of Sophocles, and their mutual jealou-

fy feems to have degenerated into declared enmity. Our
poet was frequently the object of raillery to Ariftophanes.

Euripides was twice married ; but as he was difappointed

in his expectation of domeitic happinefs, he is faid to have

indulged a kind of antipathy to women, for which this cir-

cumftance has been pleaded as an apology. Hence he ob-

tained the name of Mww) uns, woman-hater, though his editor,

Barnes, ftrenuoufly defends him from the charge implied in

this appellation, obferving, that if he has defcribed fome fe-

males with all the vices incident to human nature, yet he

has delineated many others with all the virtues that can

adorn their fex ; and Sophocles is faid to have obferved,

that the hatred which he expreffed againft women was con-

fined to the ftage. In advanced life he enjoyed fo little fe-

licity at Athens, that he accepted an invitation to the court

of Archelaus, king cf Macedonia, where he was honour-

ably treated, though he did not altogether efcape the effects

of malicious jealoufy. To the confequence of a quarrel

from this caufe fome have afcribed his tragical death ; for

as he was walking in a wood, the king's hounds were let

loofe upon him, and tore him in pieces. Others fay that his

death was owing to natural decay. He died at the age of

about 75 years. The Athenians fer.t embafiadors to Ma-
cedonia, to requeft the removal of his body to his native

country ; but Archelaus refufing to comply with their re-

queft, caufed him to be interred with great magnificence,

aad erected in honour of him a noble monument in the vici-

nity of Pella, his chief city. The Athenians appointed a

public mourning on occafion of his death, and erected in

memory of him a cenotaph on the road leading from the

city to the Piraeus. The following epitaph is afcribed

to Thucydides, the hiftorian.

" cVfKZ/iB («» EW.(t; arac' Ei»{»T»}oo' crta 6'ktx»

Tv MaXEoiT, r, yag JeJoIo Tfepa (3icu.

Ha]u; I'EWaioi E\\o.c AdtimT *•?..->-« it Mcvffai;

Ts^ac, ix. ToMxt xai to sxcum <X li-"

" All Greece is the monument of Euripides ; the Mace-
donian land pofleffes his bones, for there he reached the

boundary of his life. His country is Athens, the Greece

of Greece ; having afforded general delight by his mufe, he

enjoys the rccompence of general praife."

"It has been recorded to the reproach of Euripides, that

EUR
many of the maxims which he attributes to his dramatic

characters are favourable to vice ; and though he cannot b«
wholly exculpated from this charge, he abounds with mora!
maxims, exprcfTed in noble and elegant language, which
deeply imprefs the mind of the reader. He has been alfo

charged with morofenefs of temper ; but however this be,

he introduces numerous pafl'agts of tender and delicate pa-

thos. As a tragedian, when compared with Sophocles, it

feems to be the general opinion, that with lefs pomp of
diction, lefs force and elevation of character, and lefs know,
kdge of dramatic effect than his rival, he more excels in ten-

dernefs, fuavity, and moral fentiment. Ariftotle calls hira

the " moft tragical" of all the poets, meaning either that

he was the moil fkilful in the drama, or the moft pathetic.

Euripides, it mould be recollected, was the favourite poet

of Milton. Pofleffing a high notion of the preceptive office of
the theatre, he was once defiled by the auditors to retrench

a paflage in one of his plays, but he ftepped forward and
faid, " I do not write in order to learn from you, but to

teach you." Of his works nineteen compleat plays, and the

commencement of a twentieth, are ftill remaining. Of theie,

both fingly and collectively, there are feveral editions. The
bed of the whole works are thofe of Bafil, 1551, of Plantin,

157 1, of Commelin, 1597, of Paul Stephens, 1604, l6n,
ct Larries, Camb. 1694, and of Mufgrave, Oxf. 1778.
Bayle. Moreri. Barnes. Gen. Biog.

EURIPUS, E-jfi^ro;, in Hydrography, properly fignifies

a certain ftrait of the fea which divides Eubcea from Atti-

ca, Bccotia, and Locris, where the currents are fo ftrong

that the fea is faid to ebb and flow feven times a day ; iu

which place, as the ftory commonly goes, Ariftotle

drowned himfelf out of chagrin, for not being able to account

for fo unufual a motion. This ftrait was fo narrow over-

againft Chalcis as fcarccly to admit a galley. It is now
called the gulf of Negropor.t.

Euripus has fince become a general name for all {traits,

where the water is in great motion and agitation.

The ancient circufes had their Euripi, which were no

other than pits or ditches, on each fide of the courfe, in-

to which it was very dangerous falling with their horfes

and chariots as they ran races. The term Euripus was
more particularly applied by the Romans to thiee canals or

ditches which encompaffed the circus on three fides, and
which were filled occauonally, to reprefent naumachiae or

fea-battles.

The fame people called their fmaller fountains or canals

in their gardens Euripufes ; and their largeft, as caJcadefj

&c. Niks.

EUROCLYDON, of£i
r
-c:, eajl-iuind, and xkabv, wave,

is a fpecies of wind, of which we have an account only in

Acts, xvii. 14 and concerning the nature of which critics

have been much divided. Bochart, Grotius, Bentley, and
others, fubllitute another reading, fupported by the Alex-
andrian MS. and the Vulgate, viz. EufaxvXtn, or £uro, qui-

lo ; but Mr. Bryant ceiends the common reading, and ccr.-

fiders the Euroclydon, i. e. Ei/foj xXv£m, as an eaft-wind that

caufes a deep fea cr vafl inundation. He maintains, in op-

pofition to Dr. Bei.tley's reafoning, who fuppofes that the

mariners in the {hip, the voyage of which is recited in

this paflage, were Romans, that they were Greeks of Alex-
andria, and that the {hip was an Alexandrine (hip, employ-

ed in the traffic of carrying corn to Italy ; and then
that the mariners had a name in their own language for the

particular typhonic or ftormy wind here mentioned. He
alfo (hews from the paflage itfelf, that the tempeftuous wind
called Euroclydon, beat (x»7 aSir,;) upon the ifland of Crete ;

and therefore, as this is a relative expreflion, referring to

the
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the Gtuation of the perfon who fpeaks of it, who was at that

time to the windward, or fouth of it, the wind blew upon
fljore, and muft have come from the fouth or louth-ealt

;

which, he adds, is fully warranted from the point where the

fliip was, and the direction it ran in afterwards, whicli was
towards the north and north-welt. Bryant's Observations,

&.c. 1767, p. 1. &c.
EURO-AUSTER.T p iTr
i? »r , f See Winds.
LuRO-A'W;/.. J
EUROMA, in Ancient Geography, atownofAfia, in

Phoenicia.

EUROMUS, a town of Afia, in Caria ; fituated E. of

mount Grius, N. of mount Latnius, and N.W. of the town
of Mylafa. It had a theatre and a magnificent temple.

EVRON, in Giography, a town of France, in the de-

partment of the Majenne, and chief-place of a canton, in

the diftricrt of Laval; 15 miles E.N.E. of Laval. This
place contains 4044 and the cantun 13,213 inhabitants, on a

territorial extent ot 205 kiliometi es and 1 ] communes. The
fairs of this town are frequented.

EUROPA, in Mythology, daughter of Agenor, king of

Phoenicia, by his wife Telaphaffa, who was fo beautiful,

that, according to the fable, Jupiter is faid to have fallen

in love with her, and to have ordered Mercury to convey

her to the fea-lhore, where that god, having transformed

himfelf into a bull, took her upon his back, and tranfport-

ed her into Crete. Some have explained this fable by alleg-

ing that a captain of Candia, named Taurus, carried off

that princefs, after he had taken the city of Tyre from
Agenor ; but others, with greater probability, afiert, that

fome merchants of Crete, having arrived upon the coafts of

Piiceuicia, and feen the young Europa, wereio much ftruck

with her beauty, that they carried her off for their king
Aiierius ; and as their fhip bore.upon the fore-caftle a white
bull, and that king of Crete had affirmed the name of Jupiter,

it was hence fabled that the god had transformed himfelf into

a bull, in order to carry off the princefs. Afterius is faid to

have married her, and to have had by her three fons ; after

which (he is reported to have engaged the attachment
and efteem of the Cretans to fuch a degree, that they wor-
shipped her after her death as a divinity. They even infti-

tuted a feafl in honour of her, which was called Hellotia.

They afterwards gave her the furname of Minerva, and ce-

lebrated to her honour that feftival which was confecrated

to that goddefs among the Cretans. Several authors have
been of opinion that Europe took its name from this

princefs : but the learned Bochart believes that this

part of the world was fo denominated from the white-

nefs of its inhabitants. M. Gebelin, however, deduces

the name of Europa from Wrab, iignifying Occidental,

and expreffing its fituation with regard to Afia.

Europa racks, in Geography, rocks in the ftrait of Mo-
zambique. S. lat. 21' 30'. E. long. 40° j6'.

EUROPE, one of the four grand divifions, or quarters,

as they have been fomewhat improperly called, of the ter-

raqueous globe. Although Europe be lefs cnnfiderable in

extent than Afia, or America, or even Africa, it claims

on a variety of accounts our more particular attention. In

modern times it has been the feat of literature and fcience ;

in this part of the globe every kind of cultivation and im-

provement has made the moit rapid progrefs, and it has

been diftingnilhed, not only by the general temperature of

its climate, the fertility of its foil, and the abundance of
its productions for the fupply of neceffity and t he gratifica-

tion of luxury, but more efpecially for the wiidom, ttrength,

and courage of its inhabitants, and for the excellence of

its government, laws, a.id religion. The boundaries of

EUR
Europe were very inaccurately afcertained by the ancient

geographers, and the name itfelf feems to have originated

in a fmall diitrift near the Hcllefpont. More than a third

part of Europe, towards the north and eaft, has only been
known with prccifion in modern times. It lies chiefly in

the temperate zone, north of Africa, and north-weft of
Alia, between 35 25' and 71° 23' N. lat. and between

9 40' W. and 6i° 5' E. longitude. From the Portuguefe
cape, denominated by our mariners the rock of Lifbon,
in the weft, to the Uralian mountains in the eaft, the
length may be about 3,300 Britifh miles ; and the breadth
from Cape Nord in Danifli Lapland to Cape Matapan,
the foutheru extremity of Greece, may be about 2,350.
The contents in fquare miles have been varioufly eftimated,

but at a medium may be ftated at about zi millions. On
the fouth, Europe is bounded by the Mediterranean fea,

on the well by the Atlantic, which contains the moft re-

mote European iflauds, the Azores and Iceland, Green-
land being regarded as a part of North America. On the
north the boundary is the Arctic ocean, comprehending
the remote ifles of Spitzbergen, and Novaya Ze^Ha, or
the New Laud. " Toward the eail the limits, (fays Mr.
Pinkerton,) admit of fome difcuffion : the Uralian moun-
tains, a grand natural limit, not extending to the Arctic
ocean, the river Cara, which flows into the fea of Kar-
fhoye, is admitted as a boundary. The Uralian limit ex-
tends to about 56 of N. latitude ; to the fouth of which
the grand confines of Europe and Afia have been fought
in the petty diftinctions of Ruffian governments. More
natural limits might be obtained by tracing the river Oufa
from its fource, to its junction with the Belaia. Thence
along the Kama to the Volga, which would conftitute a
(hiking natural divifion, to the town of Sarepta ; whence a
fhort ideal line, the only one admitted in this delineation,

will lead due weft to the river Don, which would complete
the unafcertained boundary ; that on the north and weft of
the Euxine being clear and precife."

The ancient inhabitants of Europe confided of Celts in

the weft and fouth ; Fins in the north-caff ; and Laj>s or
Laplanders, refembling the Samoieds of Afia in the
fartheft north, who enriched their rude language by
adopting that of the more civilized Fins. The ancient

inhabitants, who feem to have been thinly fcattered, were
driven towards the weft and north by the Scythians or
Goths from Afia, whofe defcendants occupy the greater

part of Europe ; by the Sarmatians or Slavonic tribes,

alfo from Afia, the anceftors of the Ruffians, Poles, &c.
and who were accompanied by the Heruli, ufing what is

now called the Leltic fpeech, to be found in Pruffia,

Lithuania, Samogitia, Courland, and Livonia, fomewhat
akin to the Slavonic language, with various (hades of
diftir.ction. The colony of Iberi, northern Maurctani,
paffed into Spain at a very early period ; and the later

acceffion of Hungarians and Turks fiom Afia may like-

wife be commemmorated. The prefent population of
Europe is commonly eftimated at 150,000,000 ; and though
fome writers have aflerted that this quarter of the globe
was anciently more populous than it is now, the opinion
does not feem to be well founded. It will not readily be
adopted by thofe who duly confider the number and mag-
nitude of modern cities, towns, and villages ; the abolition

of feudal wars ; the adoption of a mode of combat lefs

deftruftive than that whicli formerly prevailed ; thegradu.il

extirpation of fuperftition, fr.uaticifm, barbarity, and flave-

ry ; and the many extenlive improvements made in agricul-

ture, by eradicating fore Its, draining marfhes, cultivating

waites, and opening canals of communication in the interior

countries.
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countries. It ia generally allowed, that. IWtVritl

the ravages of war, m.d emigrations t i parts, t
1

population of mo[t European ftatea haB been, For fume

time paft, increafir.fr. The prevalence of the

religion throughout Europe, except in fome parts of Tur-

key', has been favourable to knowledge, induftry, and civi-

lization ; and it has contributed to conftitute the whole of

Europe, as it were, into one republic, i'o that any uleful

difcovery made in one ftate paffes rapidly to tlie rcft.^ The
mutual intercourfe between tl went Rates of Europe

is very much facilitated by its inland feA, as well as navi-

gable rivers and canals. Of the inland leM the principal

arc the Mediterranean, the Baltic, and the White

which fee refpeftively. Its other feaa are the German,

often ftyled the North fca, the Irifh fca, and various parts

of the Atlantic. The gulfs and bays of Europe are very

numerous, among which we may reckon th. following,

the Bothnian and Finland gulfs; the Murray frith, end

Frith of Forth, on the eaft coaft of Scotland ; the bay of

Bifcay, a large inlet of the Atlantic, on the call bounded

by France, and on the Couth by Spain ; the.gulfs of the

Mediterranean, -viz.. that of Lyons, S. ol France ; that of

Genoa, between Goriica and the Genoefe republic; the

gulf of Venice, between Italy and Greece ; the gulf of

Lepanto, N. of Morea ; the Archipelago between Greece

and Afia Minor; the fca of Marmara between Europe and

Alia ; and the fea of Azoph on the north coail of the

Euxine. The moil confiderable [traits are that of Way-
gat/, at the N. E. extremity of Europe-; the found of

Ellinore between the ifland of Zealand and Sweden ; the

Little Belt between Funen and Jutland ; the Categat, or

entrance into the Baltic ; the ftrait of Dover, or Englim

channel, between England and France ; the Briito! channel,

between England and Wales; St. George's channel, be-

tween Great Britain and Ireland ; Pentlaud frith, between

Scotland and the Orkney* lues ; the ftrait of Gibraltar,

between Spain and Africa'; the ftrait of Meffina, between

[taly and Sicily ; the Dardanelles ftrait, or fouth entrance

into the fea of Marmara ; the ftrait of Conftantinople, that

forms a communication between the fea of Marmara and

the Euxine ; and the ftrait of Caft'a, between the Euxine

and the fca of Azoph. The moil remarkable capes are

North Cape, the extreme point of Lapland ; Cape Finif-

terre, on the N. W. coaft of Spsin ; Cape St. Vincent, the

S. W. extremity of Portugal; and Cape Matapau, the S.

point of the Morea. Its principal lakes are thofe of

Onega, Ladoga, and Peipus, in Ruffia ; thofe of Geneva

and Conftance, S. W. and N. of Switzerland ; Lago
Maggiore, and others, in the northern parts of Italy. The
largeft rivers are the Volga, Don, and Dwina, in Ruffia ;

the Dnieper on the eaft border of Poland; the Danube,

between Hungary and European Turkey ; the Rhine and

Elbe in Germany ; the Rhone in France j the Po and

Tvber in Italy ; the Tago in Spain ; the Scheldt and

Meufe in the Netherlands ; the Thames and Severn in

England ; the Tay in Scotland, the Shannon in Ireland,

&c. &c. The principal chains of mountains are the

Carpathian or Krapach mountains, between Poland and

Hungary ; the Alps, between Fiance, Switzerland, and

Italy ; the Apennines, in Italy ; the Pyrenees between

France and Spain ; and the extenfive ridge that feparates

Norway from Sweden. The moil diftinguifhed iilands are

Great Britain and Ireland, the Orkney Ifles, the Hebrides,

Zealand, and Funen, in the Baltic ; Iceland, in the North

fea ; and in the Mediterranean, Ivica, Majorca, Minorca,

Sardinia, Corfica, Sicily, Malta, Candia, and the iflands

«f the Archipelago.
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Th- pr'n ftates are the Britifli « mplrp,

id, and Irel eg f

Denmark with the adjacent

iflarfda, t?<
'; Sweden; Ruffia, formerly

called Mill Holland; France, including the Nether*
lands, Italian Itates, und other late acq! : Switzer-

land; Get '1 via ; Prul Hun-
gary; Poland, now difmembered ; Spai : P igal ; Si-

cily ; Malta ; and Turkey in Europe. Sec each under its

appropriate titl •.

EUROPEAN Hours. See Hour.

EUROPL'S, in An , a town of Afia, in

Parthia, founded, as Strabo fays, by Nicator, and called by
the Parthiana Arfacta,—Alio, a town of Afia, in Syria,

fituated on the banks uf the Euphrates, E. of Hicropolis,

and S. of Zeugma.—Alio, a town of Afia, in Caria.—
Alio, a town of Macedonia.—Alfo, a river of Greece, in

Theffaly, which role in mount Citarius, and flowed into the

Peneu i.

EU ROTAS, a river of Laconia, which commenced on
the frontiers of Arcadia, watered Sparta, and proceeding
fouthward, discharged itfelf into the Laconic gulf—Alfo,
a river of Greece, in Theffaly, near mount Olympus.—-
Alfo, a river of Italy, near Tarentum, the fame with the -

river Galefus, according to Pol;

EURUS, in
i
the genius of the fouth-caft

wind, according to the Gr cian divifion of the compafs into

eight points ; but according to the Roman divilion into

four, Eurua was the intellig* ded over the
whole eaftern quarter of the "heavens. (See Wind.) " Eu-
rus," fays Spence, " according to the Roman poets, feean
to have his character compofed from the Apeiiotes and
Eurus of the Greeks : by one defcription of him he fhould

have a look that feeins delighted, and in another he is

fpoken of as playful and wanton. He is fometimes de-
fcribed as impetuous, and fometimes as difordered with the
ftorra he has been driving along the fea, Horace gives us a
pifture of the former, and Valerius Flaccua of the latter.

I fhould be apt to imagine, from fome expreffions in the
poets, that he was fometimes reprefented on horfeback, or
perhaps in a chariot, whirling through the air ; but there

are fo few remains of the ancient artifts relating to thefe

airy beings, that we have nothing from them to confirm
any fuch conjecture."

F.URYA, in Botany, fuppofed to be fromtufv?, broad at
ample, the application of which to this plant we do not,

from any part of the defcription or figure, perceive. Thunb.
Jap. ii. Schreb. 321. Willd. Sp. PI. v. 2. 856. Mart. Mill.

Di£t. v. 2. Juff. 432. Clafs and order, Dodeairtdria fjono-
gynia. Nat. Ord. uncertain, Juff.

Gen. Ch. Cal. Perianth inferior, of five ovate, concave,
obtufe, fmail leaves, with two Ieffer ones at its bafe. Cor,
Petals five, roundith -ovate, concave, the fize of the cai

Nectary a glandular ring round the bafe of the gei 1

Stam. Filaments thirteen, extremely fhort ; anthera erect,

fquare, almoit as long as the corolla. Pi/?. Gerraen fu«

perior, roundifh, fmooth ; ftyle awl-fliaped, ihorter than the
itamens ; ltigmas three, reflexed. Prrie. Cr.pfule globofe,
tipped with the permanent ftyle, fmooth, of five valves and
five cells, fcarcely fo big as a pepper-corn. Seeds feveral,

obfeurely triangular, dotted, brown, deftitute of pubefcence.
Obf. Thunberg obferved the flowers to be moil fre-

quently dioecious.

Eff. Ch. Calyx double ; the inner of five equal leaves ;

the outer of two fmaller ones. Petals five. Capfule fu-

perior, of five cells and five valves. Seeds numerous.
8 E./<i«



EUR
E. 'aponlca, Tlumb. Jap. 191. t. 25. (Fifaknki ; Kxtnpf.

Ama'ii. Exot. 77S.) A Japanefe ilmib, common on the

hills about Nagafakij flowering in September and October,

and cultivated in gardens for the fake of its elegance. It is

fmooth in every part. Branches (lender, alternate, leafy.

Leaves alternate, (talked, elliptic-lanceolate with a blunt

point, ferrated, compared by Ktempferto thofe of tea, ever-

green, ycllowitli beneath, an inch or two long. Flowers
axillary, in pairs, (talked, finall, white or reddifh. Thun-
berg defcribes the fruit as above ; but Kampfer fays " the

berries relemble thofe of juniper, and are juicy, giving a

ftain like ultramarine, a:id containing from ten to twenty
liardifh brown feeds, crackling under the teeth." If Thun-
berg adverted to this defcription, he might perhaps deduce

the generic name, though incorrectly, from tv, well, and

slue;, aflowing ofjuice, or a falling sf berries.

EURYALE, in Mythology, one of the Gorgons, daugh-
ter of Phorcys, and fifter of Medufa : fhe was fubjeCt nei-

ther to old age nor death.

EURYAMPUS, in Ancient Geography, a town of Ma-
cedonia, in Magnefia.

EURYANDRA, in Botany, from EVpuj, broad, andamg,
c male, becaufe the male organs, or ftamens, are dilated at

the fummit. Forft. Gen. t. 41. Schreb. 367. Juff. 280.

See Tetracera ; to which genus Schreber, in his emen-
danda, 833, and Willdenow, Sp. PI. v. 2. 1242, have at the

recommendation of Solander rcierred it.

EURYDICE, in Mythology, the wife of Orpheus, who,
flying from Aritla;us that endeavoured to ravifh her, was
flain by a ferpent. Her hufband went down to the fhades,

and by the force of his mufic perfuaded Pluto and Profer-

pine to give him leave- to carry back his wife ; which they
granted, provided he did not look on her till he came to the

light ; but he, breaking the condition, was forced to leave

ber behind him.

EURYMEDON, in Ancient Geography* Zacuth, a river

of Afia, i;i ancient Pamphylia, which had its fource in

mount Taurus, paffed the town of Afpenus, and difcharged

itfelf into the fca of Pamphylia.

EURYMEN.E, a town of Greece, in Theffaly.

EURYNOME, in Mythology, the mother of the three

Graces.

EURYNOMIA, Ev?v,ofiiia, in Antiquity, an anniverfary

folemnity in honour of Eurynome, by fome thought to

be the fame with D;ana, by others one of Oceanus's

daughters.

EURYPHON, the Cnidian phyfician, in Biography,

was a contemporary of Hippocrates, but probably older in

years, fince lie is deemed the author of the Cnidian apho-
rifms, which are quoted by Hippocrates. Thefe two phy-
iicians are faid by Soranus to have met in confutation in

the prefence of king Perdiccas. Euryphon is mentioned

by Plato the comedian, as having produced many fears on
the (kin of Cinefias, the fon of Evagoras, by the employ-
ment of actual cauteries for the cure of empyema, or pul-

monary confumption ; a practice which Hippocrates pur-

fued. See Le Clerc Hift. de h Med.
EURYTHMIA, from w and (v%j.or, order, an old term

in Surgery, fignifying adroitnefs in handling indruments.

EURYTHMY, Zvevbfuc*, in Architecture, Painting, and
Sculpture, a certain majefly, elegance, and eafinefs, appear-

ing in the compofition of divers members or parts of a body,
building, or painting, and refulting from the fine proportions

thereof.

void is Greek, and figuifics literally a confonance or

fine agreement, or, as we call it, a harmony of all the parts,
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being compounded of w, well, and pu9/i»f, rythmus, cadmce,
or agreement ofnumbers,founds, or the like things.

Vitruvius ranks eurythmia among the efleritial parts of
architecture; he defcribes it as confiding in tlie beauty of
the coiillrudtion or affemblage of the feveral parts of the
work, which renders its afpeCt or whole appearance grace-
ful ; e.gr. when the bright correfponds to the breadth, and
the breadth to the length, &c.

" From thefe three ideas or defigns, via, orthography,
fcenography, and profile, it is that eurythmy, majejlica, and
•venuflafpecies edificii, do refult, which creates that agreeable
harmony between the feveral dimenfior.s, fo as nothing
leems difproportionate, too long for this, or too broad for

that, but correfponds in a jult and regular fymmetry, and
confent of all the parts with the whole." Evelyn's Ac-
count of Archit. &c.
EUSCOM, in Geography, a river of Canada, which runs

into lake St. Clair. N. lat. 42°45'. W. long. 82 25'.

EUSDALE, or Eysdale, a fmail ifland on theW.
coaft of Scotland, noted for its quarries of (late. N. lat.

56- 13'. W. long. 5^48'.

EUSEBES, the name of a fpecies of marble mentioned
by Pliny : he has given us no defcription of it, but only
tells us, that there was a feat made of it in the temple of
Hercules at Tyre, from which the prieib pretended that
the gods ufed to arife.

EUSEBIANS, a denomination given to the feci; of
Avians, on account of the favour and countenance which
Euiebius, bifhop of Cxfarea, (hewed and procured for them
at their firft rife ; or rather from the protection afforded to
Arius, and the adoption of his opinions by Eufebius bifhop
of Nicomedia. See Ariax s.

ECTSEBIUS, pope, in Biography, a native of Greece,
fon of a phyfician, perhaps he himfelf at one period was a

phyfician, fucceeded Marcellus in the fee of- Rome. It is

believed that he filled the pontificate but a very few months.
He was a violent opponent to the re-admiffion of lapfed
Chriftians to communion, and his conduct on this head
created great diffeniions at Rome, to put an end to which
the emperor Maxeutius banifhed him to Sicily. Moreri.
Bower.

Eusebius, furnamed Pamphilus, was born at Cxfarea in

Paleftine, of which he was afterwards bifhop, about the
year 270. Of his parents, and his inltruftors in early life,

we have no account ; nor is any thing recorded concerning
his family. His talents and learning may, however, be
juftly appreciated by his numerous and valuable works.
Having been ordained prefbyter, probably, by Agapius,
bifhop of Cslaiea, he fet up a fchool in that city, which,
produced many learned men, and whilft tie was in this fitu-

ation he formed an intimate acquaintance and friendfhip
with Pamphilus, a learned prewyter of the fame church,
who is iuppofed to have afforded him much affiftance in his
(Indies. When Pamphilus was iinprifoned in the year 307,
Eufebius attended him to animate his fortitude and comfort
him in his diftrefs : and after the martyrdom of his friend in

309, he removed to Tyre, where he witneiTcd the (irmnefs
and patience with which many Chriftians endured the feverity
of perfecution. From thence he went to Egypt, where the
fame fcene was exhibited, and where he himfelf was iinpri-

foned. As he did not fuffer 111 common with others, fome
perfons have infiuuated, that he procured his liberty by
facrificing, or by fome Other mean compliance, unbecoming-
his ChrilLian principles and profeflion. But Dr. Lardner
has alleged feveral circumftancea which evince this accufa-
tion to be altogether unfounded. At the dofe of the Dio-

clelian
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o'cfini pcifccution, Eufebius returned to Paledine, and fuc-

caeded Agapius, according to the more general opinion, as

biibop of Cifarea in the year 315. It is certain, however,

that he was bilhop of Csefarea in the year 320 at the lateft.

Aiter this period he was piefent at mall of the fynods held

in that part of the world ; and on all occafions diftinguilhed

himfclf by recommending peace ami mutual forbearance.

At the famous council of Nice in 32J, he was placed by

command of Conftantine on the right hand of the throne,

and opened the meeting by a panegyrical addrefs. At this

council he teems to have been defirous of comprorr.ifing the

difpute between Alius, to whofe fentiments he probably

inclined, and the orthodox party ; and with this view pro-

poled a creed, which all the fathers allowed to be unexcep-

tionable. Some of the moil zealous partizans, however,

fuggefted the propriety of introducing the word opownoj, or

confubjlantial, as applicable to the Son ; and the motion for

this purpofe was carried by a majority. Eufebius for

lome time demurred, alleging that the expreffion was un-

fcriptural ; but at length, being allowed to iublcribe to the

term in his own fenfe of it, he fubmitted ; and the word

became afterwards the teft of orthodox belief, but very inef-

fectual for allaying the diffenlions of the Chriftian church.

In the year 330 Eufebius concurred with the council at

Antioch in depofing Euftathius the bilhop ; but though the

bifhops and people concurred in electing him for this fee,

which was more honourable and profitable than that of

Cxfarea, he peremptorily refufed the acceptance of it.

AJthough they applied to Conftantine for the interpolation

of his authority, Eufebius wrote to the emperor, and ob-

tained his permifiion to decline it, accompanied with en-

comiums on his moderation and difintereftednefs, which he

juftly merited. At the council of Tyre in 335 he joined

thole bifhops who condemned the proceedings of Athana-

fius, biibop of Alexandria ; and he was deputed to attend

the emperor, in order to juilify the meaiures that had been

adopted againft that prelate. On occafion of this vifit to

Conftantinople, he pronounced his panegyric on the em-
peror, and obtained Angular marks of Conllantine's con-

defcenlion and favour. After his return to Caelarea, the em-

peror kept up an epiilolary correfpondence with him,

fpecimens of which are preferved in Eufebius's life of that

prince. This work was written foon after the death of the

emperor ; nor did the bifhop long furvive, for he died in the

year 339 or 340. Of the learning and application of Eufe-

bius, his works afford ample evidence. « From his works

it appears," fays Tillemont, " that he had read all forts of

Greek authors, whether philofophers, hiftorians, or divines,

of E^ypt, Phoenicia, Alia, Europe, and Africa." Eufe-

bius had opportunities for converting with the moft learned

men of his time, and he had accefs to the beft libraries

:

to that from theie different refources he was able to compile

works of various kinds, in which he exercifed a laudable cau-

tion with revpect to his authorities and fa&s, and in which

he alio manifefta a confiderable degree of candour and im-

partiality. His works, however, as compoiitions, claim no

very high commendation, as they are deftitute of elegance

and perlpicuity. Upon the whole we may obferve, that he

was a good man as well as a learned fcholar ; zealouily at-

tached to religion, without bigotry ; an enemy to ecclefi-

aftical tyranny and difcord, and always defirous of accom-

modating differences, and reconciling contending parties.

Nevertheiefs Dr. Lardner mentions with dilapprobation his

concurrence with the Arian party in the harlh treatment

given to Euftathius, bifhop of Antioch, Athanafius of Alex-

andria, and Marcellus of Ancyra. As to his fentiments

with regard to the doftrine, warmly controv, rted in his time,

Dr. Jortin inclines to think, that he was neither an Arian
nor an Athanafian, but that he endeavoured to fleer a middle

courfc, and yet inclining more to the Arians than to the

Athaualians. Dr. Lardner, with lus ufu<J caution, ob-

ferve6, that this is a quellion which cannot be ealily

decided.

Of tke works of Eufebius we can here enumerate only

the principal, referring for an account of the re!l to the

writers cited at the clofe of this article. The firfl that de-

fcrves mention is the " Ecclefiaitical Hiftory," in ten books,
publifhed in 326, and containing the hitlory of the Chrif-

tian church from the birth of Chrift to his own times. The
hell edition i-; that of Valefius, publifhed at Cambridge bv
Reading in three volumes folio. This contains Eufebius's
" Life of Conftantine," in four books, written in 337 or

338, and other ecclcfiaftical hiftorians, Socrates, Theo-
doret, &c. In this hiftory we have feveral paffages con-

cerning the canon of icripture ; in which the au-

thor treats of the order of the gofpels ; of the fcrip-

tures univerfally acknowledged, and of thofe that are not

fuch; of the epiflles, &c. (See Canon.) Eufebius's
" Chronicle" was a work of prodigious labour and learning,

and is prelerved only in a Latin verfion of Jerome. The
" Evangelical Preparation," in ;c books, and ten books of

the "Evangelical Demonftration," which originally compre-
hended 20 books, are ftill extant ; and contain the moft
learned defence of Chriftianity againft both Jews and
Pagans, tranfmitted to us from antiquity. A beautiful

edition of thefe valuable works was publifhed in Greek, by
Robert Stephens, in 15-14 and 1545, in 2 vols, fol., ana
reprinted at Paris, in 162S, in 2 vols, fol., with a Latin . er-

fion of the former, and various readings from different MSS.
and notes by Francis Vigerius, and Donatus's Latin verfion

of the latter. Eufebius was alio the author of a " Com-
mentary upon the 150 Pfalms," pubbfhed by Montfaucoa
in 1 705, as far as the 119th pfalm: " ACommentaryuponthe
Prophecies of Ifaiah," publifhed likewife by Montiaucon:
"An Expofition of the Song of Songs," publilhed by Mcur-
fius in 1627; "ATreatiie againtt Hierocles" who
made a comparifon of Apollonius Tyanaru; with Jefus

Chrift, ftill extant in the original Greek ;
" Two b.

again ll Marcellus," who revived the herefy of Sabellius, and
" Three books of Ecclcfiaftical Theology," written in 336

;

" An Apology for Origen," in 6 books, the joint work of

Eufebius and Pamphilus, now exilting in a Latin verfion ;

" Ten Evangelical Canons," or rules for harmonizing the

gofpels ; the " Topics," in two bo6ks, beinjr a kind of dic-

tionary of places mentioned in the Scriptures ; " A defcrip-

tion of the Church of the Sepulchre at Jerufalcm, See."

compofedin 335 ;
" An Oration in praifeof Conftantine,"

v bich is as much an argument for the truth of the Chnilian

religion, as a panegyric upon the emperor, and much corn-

led by Du Pin and Lardner ; the " Life of Comlan-
tine," in 4 books, already mentioned : " Fourteen fmall

pieces in Latin," publifhed by James Sirmondin 1643,
and many other treatifes, that are no longer extant. F^br.

Bibl. Grcec. v. vi. Cave's H. L. vol. i. Lardner's Works,
vol. iv. Jortin's Rem. on E. H. vol. ii.

Eusebius, firft of all bifhop of Berytus in Phcenici;.,

and afterwards of Nicomedia, in Bithynia, was advanced to

the fee of Conftantinople in 338 or 339. He was a relarion

of the emperor Julian, who was educated by him, and
bably alfo of Conftantine : and as he was a man not only

diftinguifhed by his abilities and learning, but favoured with

free accefs to the court, his influence on behalf of the Ar:a.i

party.
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party, to which he was attached, was always of great Import"

unce to their caufe. Front the proteftion afforded to Arius

I
his followers by Eufebius they were frequently denomi-

nated" Eufebians." Although he remonftrated againit the

proceedings of the court of Nice in 325, at which he was

prefent, he fubferibed the cited, probably with the fame

explanation which was given by tlia bifliop of Cxfarea of

the fame name. That this was the cafe wc may infer

from the patronage which he afforded to the Arians, and

which caufed Conftantiiie to depofe him from his fee and

to fend him into exile. He was afterwards, viz. in 32R or

329, recalled, and reftored to his fee, as well as to the favour

of the emperor. Afterwards, when the Arian party became

triumphant at the court of Conltantinople, he encouraged

the perfecution of thofe who had been the perfecu-

tors of Arius. Having maintained his credit and influence

wall Conftantine till his death, he gained in an equal,

if not greater, degree, the confidence of his fon Conftantius ;

who promoted him, in %$8, to the fee of Constantinople.

In tins high Ration he was active in promoting the Arian

interefts, and in perfecuting the Catholics. Soon after the

council of Antioch, held in 341, probably in the fame or the

fucceeding year, he terminated his career. Eufebius was

eminent for his abilities and learning ; and his friends have

extolled his piety and virtue : but no fufficient apology

can be offered for his intolerance. His writings were

numerous, but none of them remain, except a " Letter

concerning Arius and his Opinions,'.' prefervedby Theodoret.

Fabr. Bibl. Grxc. vol. vi. Cave's H. L. vol. i, Lardner's

Works, vol. iv.

Eusf.bius, bifhop of Emefa, who flourifhed about the

year 340, was defcended of a very honourable family, and

born at Edeffa in Mefopotamia, at which place he enjoyed

the benefit of a learned education, and of early inflruction

in the facred fcripturcs. He afterwards removed to Paleftine,

where he rtudied under Patrophilus of Scythopolis, and Eu.
febius of Casfarea. He likewife went to Antioch, and

from thence to Alexandria, in which city lie iludied

philofophy, and then returned to Antioch. Some time

after that, having refufed the offer of the fee of Alex-
andra, from which Athanafius was depofed in 341, he was

appointed bifhop of Emefa; where his diftinguifhed profi-

ciency in literature and the feiences led the ignorant popu-

lace to charge him with the practice of magical arts. Un-
der this accufation, he was obliged to retire to Laodicea,

and to feek the protection of George, bifliop of that city,

who was afterwards his biographer. When the prejudices

of the mifguided people at Emefa fubfided, he returned thi-

ther, and here he fpent the greater part of the remainder of his

life, which terminated at Antioch about the year 360. He
is generally thought to have embraced the Arian tenets :

though Cave thinks that he fnould be ranked" among the

Semi-Arians. However this be, his character was held in

high eftimation for virtue and piety, as well as for learning

and eloquence. Although he was great and good, as So-

y.omen fays, he experienced the envy of thofe who arc of-

fended at other men's virtues. The emperor Conftantius,

however, was much pleafed with him, and his attendance

wag always required by that prince in his expeditions againft

the Perfians. He wrote a great number of books, which

were chiefly treatifes againit the Jews, againit the Nova-

tians, and againft the Manichrans j 10 books upon the cpif-

tlo to the Galatians ; and many fhort homilies upon the gof-

pels. His works are in general loll. His treat ife u^-aiiifl the

is faid to be ftill extant in a Greek MS. in the library

enna. The homilies, that have been pubiifhed under

•meat Paris in 1 57 J, and at Antwerp in 1602, 8vo.

Vol. XIII.
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Hit) now allowed ,fl be the productions of other write:

Boer. Hill. Eccl. 1. iii. Cave'' II. L. vol. i. Lardner's
Works, vol. iv.

Eusebius, bilhop of Verceil, or Vercelli, in Italy, was'

born in Sardinia ; and flourifhed about the year } 54. In this

year he was deputed by pope Tiberius to plead the caule

of Athanafius, after his expulfion from Alexandria, before

the emperor Conftantius ; and in the council at Milan 1 t

was a zealous advocate for the depofed bifhop, and for the

Nicene creed. The Arian party, however, prevailed, and a

decree was palled for condemning the conduct of Athanafius.

Eufebius refilled, and for his unyielding fteadinefs he was
banifhed to Scythopolis in Syria, afterwards to Cappadocia,
and lall of all into the Upper Thebais. The caufe of or-

thodoxy, nothwithflanding all his fufferings, found him an

undaunted and perfevering advocate. Upon the acceffion

of Julian to the empire, he and other friend', were allowed

to return home ; and during the lemainder of his life he
maintained his invincible attachment to the Catholic doc-

trine, and his zeal in promoting it. He died about the year

370, or foon after. Moll of his works have been loft : but
it is faid that in the cathedral church at Verceil there is a
MS., containing a Latin verfion of the four Gofpels, which
is inferted in the " Evangeliarium Quadruple" Latinoe Ver-
fionis Autiqua?, feu veteris Italics;," pubiifhed by Jofepb
Bianchini, at Rome, in 1749. Cave's H. L. vol. i. Lard-
ner's Works, vol. iv. chap. 90.

Eusebius, bifliop of Dorylxum in Phrvgia in the fifth

century, was at firit an eminent advocate at Conftantinople,

but embracing the ecclefiatlical life, he obtained the above-
mentioned fee, and diftinguifhed himfelf by hisoppoiition to
the Eutychians. Some few of his works remain, which are

of a polemical nature, and not worth mentioning. Cave's
Hill. Lit. vol. i.

EUSENE, in /Indent Geography, a town of Afia, in

Paphlagoma. Ptolemy.

EUSHAR, in Geography, a town of Afiatic Turkey,
in Natolia ; 24 miles E. of Ifharteb.

EUSHEIM, a town of Germany, in the principality of
Wurzburg

; 3 miles N.W. of Volckach.

ELTSlMARA, in Ancient Geography, a town of Afia, in

Melitene, a country of Cappadocia, feated on the bank of
the Euphrates. Ptolemy.

EUSKIRCHEN.'in Geography, a town of France, in

the department of the Roer ; 20 miles S.E. of Juliers.

EUSTACE, or Eustatia, an inconfiderable American
ifland, about 20 miles in circuit, forming with a long point

of land the entrance to the harbour of St. Auguftine, in

Eaft Florida. It was alio called Metanzas, or Slaughter,
from a butchery made upon it by the Spaniards.

EUSTACHE, Daviii, in Biography, a French pro-

teflant minifter, at Montpellier, affilted at the national fy-

nod held at London in 1659, as deputy of the province of
Lower Languedoc, and was nominated by the affembly to
prefent to the king the letter which they had addreffed to

him. He performed the talk much to the f?tisfac~tion of
thole who had appointed him to the office. He was author
of many theological pieces and fermons ; the titles of fome
of the former are " Salutary Remedies againft a Departure
from God ;" " The Triumph of Faith ;" " An Anfwer
to the Queftion alked of the Proteftants, where was your
Church before Luther;" "The OratorTertullns convicted ;"
which was a reply to the harangue fuppofed to be made by
the wife men of the pretended reformed religion to the
queen Maria Therefa, upon her entrance into the kingdom,
it) which tin y declared that being informed fhe had expreffed

great concern that paVt of the king her hulband's fubjefts

-I
I-. were
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were heretics, they came toleffen that concern by embracing

her majefty's religion, and that this they did after having

been fatiofied, by the teftimony of their mod famous authors,

that one may be faved in the Romifh religion. Moreri.

Bayle.

EUSTACHIAN Tube, m Anatomy, is the pafTage by

which air is conveyed from the fauces to the tympanum of

the ear, fo called from an Italian anatomift. See Ear.
Eustachian valve, is a part formed in the right auricle

of the heart. See Heart.
EUSTACHIUS, Bartholomew, in Biography, one

of the molt celebrated anatomiits of the fifteenth century,

was a native of a little village in Italy, called San Severino.

He purfued his ftudies at Rome, where he tirfl conceived a

bias in favour of medicine, and efpecially of anatomy, which

he cultivated with fuch fuccefs, that he was appointed to the

profeffor's chair in that college. This is nearly the fum of

our knowledge refpecting the life of this celebrated man :

he died at Rome in 1574. Euftachius was the author of

feveral works, the greater part of which is loft. His treatife

" De Controverilis Anatomicorum," which was one of the

mod conliderableof his productions, is much regretted. Thofe

of his writings, which remain, confift of his Opufcula, which

appeared under the following titles, " Opufcula Anatomica,

nempe de Renum ftructura, officio, et adminiftratione :

de auditus organo : offium examen : de motu capitis : de

vena quae azygos dicitur, et de alia, qua; in flexu brachii

communem profundam producit : de dentibus." Venet.

1563, and again in 1674, with the notes of Pinus. An
edition was alfo published at Leyden, 1707, under the fu-

perintendance of Boerhaave.

Euftachius was the author of feveral difcoveries in anato-

my ; he was the firil who defcribed the renal capfules, and

the thoracic duct ; and his name, ft ill attached to the paf-

fage leading from the throat to the internal ear, (the Eufta-

chiantube,) announces the origin of our knowledge on that

fubjeci. A feries of figures engraved on copper were men-

tioned in his Opufcula as nearly finilhed ; but they were

loft for more than 150 years, and were difcovered, and

publifhed at Rome in 17 14, by Lancifi, phyfician to pope

Clement XI. in one volume folio. Thefe plates were again

publifhed, but not well printed, at Geneva in 171 7. The
edition of Rome in 1728 is excellent ; but the one publifhed

at the fame city, 1 74c, by Petrioli, is lefs valuable. The
fame work was twice publifhed at Leyden, under the direc-

tion of Albinus, vis. in 1744 and 1762.

Euftachius edited the lexicon of Erotian at Venice in

1666, under the title of" Erotiani, Graeci fcriptoris vetuf-

tiffimi, vocum, qua: apud Hippocratem funt, colledtio,

cum annotationibus Euitachii," in 4to. Eloy. Diet.

Hift.

EUSTATHIANS, in Ecclefajllcal #//?cry, a name given

to the Catholics of Antioch in the fourth century, on oc-

cafion of their refufal to acknewledge any other bifhop

befide St. Eullathius, bifhop of Sebafte in Armenia, depos-

ed by the Arians.

The denomination was given them during the epifcopate

of Paulinus, whom the Arians fubftituted for St. Eufta-

thius, about the year 330, when they began to hold their

affemblies apart About the year 350, Leontius of Phry-

gia, called the Eunuch, who was an Arian, and was put

in the fee of Antioch, defired the Euftathians to perform

their fervice in his church ; which they accepted ; and the

church of Antioch ferved indifferently thus both for the

Arians and Catholics.

This, we are told, gave occafion to two institutions,

which have fubfifted in the church ever fince ; the firil was
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pfalmody in two choirs ; though Mr. Baillet think*,

that if they inftitutcd an alternate pfalmody between two
choirs, it was between two Catholic choirs, and not by
way of refponfe to an Arian choir. The fecond was the
doxology, Glory be to the Father, and the Son, and the Holy
Chojl.

This conduct, which feemed to imply a kind of commu-
nion with the Arians, gave great offence to abundance of
Catholics, who began to hold fcparate meetings, and thus
formed the fchifm of Antioch. Upon this the reft, who
continued to meet in the church, ceafed to be called Eufta-
thians; and that appellation became reftrained to the dil-

fenting party.

St. Flavianus, bifhop of Antioch, in 381, and one of hie
fucceffors Alexander, in 4S2, brought to pafs a coalition,

orrc-union between the Euftathians and the body of the

church of Antioch, defcribed with much folemnity by
Theodoret, Eccl. lib. iii. cap. 2.

Ewstathians were alio a feet of heretics in the fourth

century, denominated from their founder Euftathius, a monk
fo foolifhly fond of his own profeffion, that he condemned
all other conditions of life. Whether this Euftathiu3 was.

the fame with the bifhop of Sebafte and chief of the Semi-
arians, it is not eafy to determine.

He excluded married people from falvation ; prohibited

his followers from praying in their houfes, and obliged them
to quit all they had as incompatible with the hopes of hea-
ven.

He drew them out of the other afTemblies of Chriftians

to hold fecret ones with him, and made them wear a particu-

lar habit ; he appointed them to fail on Sundays ; and taught
them that the ordinary fafts of the church were needlefs,

after they had attained to a certain degree of purity which
he pretended to. He fhewed great horror for chapels built

in honour of martyrs, and the affemblies held therein.

Several women, feduced by his reafons, forfook their

hufbards, and abundance of flaves deferted their matters'

houfes.

He was condemned at the council of Gangra, in Paphla-

gonia, held between the years 326 and 341. Socr. lib. ii.

cap. 43 and Sozom. lib. iv. cap. 24. Hard. Concil. Coll.

torn. i. p. 530.
EUSTATHIUS, in Biography, a faint in the Greek

and Roman churches, and bifhop of Antioch, wastranflat-

ed to that fee from the bifhopric of Beraea, in Syria, about
the year 323. He was a ftrenuous opponent of the Arian
doctrine, and is faid to have been the firfl ecclefiaftic of

confequence who wrote againft it. He was diftinguifhed by
his zeal at the council of Nice in 325, and by his exertions

in carrying the decifions of that council into effect. This
conduct fo much exafperated the Arian bifhops, that they

got him accufed of adhering to the doctrine of Sabellius, ra-

ther than to that of the couneil of Nice. His enemies alfo

fuborned an infamous woman to appear before the fynod

of the Eaftern bifhops, to charge Euftathius with being fa-

ther of a child which fhe held in her arms : other charges,

equally difreputable, were made againft him : of thele he
was declared guilty, and depofed from his paftoral office.

He was afterwards banifhed to Trajanopoiis in Thrace,
where he died. Of his numerous writings we have few re-

mains, excepting the fragments collected by Fabricius.

Jerome thought highly of his talents ; Sozomen commends
him for his piety and eloquence, and fays that his works
were in high eftimation in his time. .By Theodoret he is

called the great Euftathius : but Socrates and others fpeak
veiy flightingly of his talents, and Socrates fays he is one of

thofe obfeure perfons who had endeavoured to raife his own
reputation
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reputation by oppofiug Origrn. He is generally admitted

to have been t lie author of «« A Difi'ertation concerning, the

Ventriloquitl or Pythonefs," mentioned in Samuel, Srft

•book, chap, xxvii. written againft Qrigen on that fubject.

This was publifhcd by Alludius in Greek, with a Latin

vcriion, in 1629, and may be found in the 29th volume of

the " Bibliotheca Patrum," and in the eighth volume of the
41 Critici Sacri." Fabr. Bib. Grasc. vol. viii. Cave's Ii. L.
vol. i. Lardner'-s Works, vol. iv.

EUSTATI A, or Eu STATI us, Si., in Geography, one of

the leeward Caribbee iflands ; which is a huge pyramidal

idek rifing out of the fea, about 29 miles in compafs ; but

for its lize the Dutch, by their induttry, rendered it one of

the molt valuable of the Caribbees. The Tides of the

mountains are laid out in pretty fettlcments ; but they

have neither fprings nor rivers. Sugar and tobacco have

been the chief produce of this ifland, which the Dutch have

cultivated even to the top of the pyramid, which terminates

in a plain furrouuded with woods, having a lullow ia the

middle that ferves as a den for wild beafts. This ifland has

afforded iubfillence for five thoufand white people, and

fifteen thoufand negroes, who rear hogs, kids, rabbits,

and all kinds of poultry in fucli abundance, that they have

been able to lupply even their neighbours. [t has but one

landing place, which the original occupiers, finding diffi-

cult of accefs, fortified, 10 as to render it alnujll impregnable.

Such for many years was the policy of the Dutch in the go-
vernment of this ifland, that they hare been jealous of ad-

mitting any llrangers into their harbour, and kept them ig.

norant of its internal riches, whillt it has ferved as a iWe-
houfe for all European commodities. The property of it

was firil granted by the States-General to certain merchants

of Flufliing. It was firfl fettled about the year 1600 ; but
in the wars between the Englifh and Du^ch in 1665, the

latter were difpoflefled of it by an armament from Jamaica.

The Englifh were afterwards difpoflefled by the combined
forces of the Dutch and French ; and the latter kept pof-

feflion of it till it was reltored to the Dutch by the treaty

of Breda. Soon after the revolution, the French ejefted

the Dutch from this ifland, whence they were again driven

by the Eaglilh under fir Timothy Thornhill, who, with a

view to the protcftion of the Dutch, left a fmall Englifh

garrifon in the fort. The peace of Ryfwick reftored the

Dutch to the cntiie poffeffion of the ifland. In the year

1 781 this ifland was obliged to furrender to the Englifh un-

der admiral Rodney, who confifcated the private property

of the inhabitants under a plea that they had affifled France
and the United States with naval and other (lores. Before

theclofe of the year it was retaken by the French under the

command of the marquis de Bouille ; but reftored to the

Dutch at the peace in 1783. It is diftant 9 miles N. W.
from St. Chriftopher's. N. lat. 17° 30'. W. long. 63" 8'.

Eustatia, is alfo the name of a town in the fore-men-

tioned ifland.

EUSTATIUS, in Biography, archbifhop of ThefTa-

lonica, fiourifhed in the 12th century, under the emperors

Manuel, Alexius, and Andronicus Comnenus. He is cele-

brated for his great learning as a grammarian and critic, and
is efpecially known as a commentator on Homer and Dio-
riyfius the geographer. His annotations on the former are

copious, and abound in hiflorical and philological defcrip-

tions : they were publifhed at Rome in four volumes folio,

between the years 1542 and IJJO, and have been re-printed,

particularly at Florence in 1730, with the notes and tranfla-

tions of Politi and Salvini. The commentaries on Diony-
fius were firft printed in the Greek, by Robert Stephens in

1547, and have been fevcral times reprinted. A Latin
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verfion of them was yiveu by Politi in 1742, at Geneva,
in two volumes octavo. Moreri.

EUSTEPH1A, in Botany, wr'Qty, wearing a beautiful

eroiun, alluding to the coronet formed in the mouth of the

flower, by the tranfverfe fegments of the llamcns. Cava 1.

lc. v. 3. 20. WiHd.-Sp. PI. v. 2. 48. Vent. Re.ni. V
v. 2. 282. Clafs and order, Hexandrta Monogynia. Nat.

Ord. Spathaceit, Linn. Narcijji, JufT.

Gen. Ch. Cat. Sheath oblong, divided to the bafe into

four acute fegments, withering. Cor. fuperior, of or

petal, tubular, regular, in fix deep, linear, obtufe, dearly

equal fegments, three of which are internal ; without any
appendage at the mouth. Nectary fix little cavities in the

bale or tube of the corolla. Stam. Filaments fix, inferted

into the bottom of the corolla, juit above each nectariferous

pove, linear, fiat, iomewhat longer than the corolla, and
three-cleft juit where they emerge from it, the middle Teg -

m mt longeft, erect, (lender, bearing the anther, the lateral

ones fhort, and horizontally "divaricated, forming a crown
in the mouth of the corolla ; anthers incumbent, ovate.

Pijl. Germen inferior, turbinate, triangular ; ftyle thread-

fliaped, the length of the ftamens j ftigma fwelling, undi-

vided. Peric. as far as can be judged from the germen, a

caplule of three cells. Seeds ....
Eff. Ch. Calyx a divided fheath. Corolla fuperior, re-

gular, tubular, cylindrical, in fix deep fegments. Neftary
fix pores in the bafe of the corolla. Filaments with two
lateral points.

1. E. coccinea, Cavan. Ic. t.238. Flowered in the royal

garden at Madrid in May 1794, but its native country is

unknown. Root perennial, bulhous. Leaves radical, fevc-

ral, linear, obtufe, fomewhat falcated. Stalk folitary, above

a foot high, flout, fmooth, ilightly compreffed. Flowers
four in a terminal umbel, drooping, fcarlet, refembling thofe

of Cyrtanthus anguftifolius, but very diftinft in their ftruc-

ture. Shea'h nearly as long as the partial flower-flalks

and flowers together.

EUSTOCHIUM, or Eustochia, in Biography, a
Roman lady in the 4th century, who is highly fpoken of
by St. Jerome, was a defcendant from the families of
the Scipios and Paulus ^Emilius, and rendered herfelf cele-

brated for the proficiency which fhe had made in literature.

She was well acquainted with the Hebrew and Greek, as

well as the Latin tongues, and converfant with the molt
important theological fubjefts. In the Cathclic world her

memory is cherifhed on account of her early devotednefs to

a religious courfe. She profefled herfelf a difciple of St.

Jerome, whom fhe followed from Rome to Cyprus, and
thence to Antioch, E^ypt, and numerous other places, and
at length fixed her refidence in a monaflery at Bethlehem.
Her mother Paula deferted a young family to accompany
her in thefe excurfions. Moreri.

EUSTRAT1US, a prefbyter of the church of Conflan-
tinople, fiourifhed about the year 578, and was author of
" A Treatife concerning the Souls of the Dead," intended

to prove that the fouls of all men are aftive after their fepa-

ration from the body, and that they aft differently accord-

ing to the difference of their merits. He was author alfo

of " The Life of the Patriarch F.ntychius," which appear*

to have been a funeral oration pronounced by Euflratius in

the great church at Conitantinople, a Ihort time after the
death of the fubject of it.

Eustratius, archbifhop of Nice in the twelfth cen-

tury, is mentioned by Anna Comnena, and other Latin
writers, as a perfon of profound learning and (kill, as well

in civil as eccU liallical affairs. I Ii: was author of " A Trea-
tife agaiult Chryfolanus concerning the proceffion of the

4 K. 2 Holy



E U T E U T

Holy Spirit," and of other unpublifhed tre tifes. The
only works of Ms which have been committed to the prefs

are " Commentaries on the latter Analyfia of Anllotlc,"

publiflied in Greek at Venice, in 1534: and "Commen-
taries on the Ethics of Arillotlt," publilhed likewil'e in

Greek at the fame place, 153ft, an^ at Paris in Latin, 1543.
Mor
EUSTYLE, formed of fv, bene, well, and rtAo,-, column,

in Architttlure, a kind of edifice, where the columns are

placed at a moft convenient diliance one from another, the

intercolumniations being all juft two diameters and a quarter

ot the column, except thole- in the middle of the fronts,

before and behind, which are three diameters diilant.

The euftyle is a medium between the pycuoilyle, and

areoltyle.

Vitruvius, lib iii. cap. 2 obferves, that the euftyle is the

moft approved of all the manners of intercolumniation, and

that it furpafl'es all the reit in convenieiicy, beauty, and

ftrength.

EUTACA, in Geography, a mountain of Egypt, near

the Red lea ; 1 2 miles S- of Suez.

EUTAM, a ("mall ifland of the Weft Indies, near the

er.il coaft of Porto-Rico. N. lat. 18' 18'. W. long.

64° 41'.

EUTERPE, in Botany, airtfms, pleajir.g or agreeable.

Gajrtn. v. 1. 24. t. 9. JulT. 453. Suppofed by .luflieu to

be the fame with his Corypha Sabal, fee our Corvpha,
fp. 3, which Adanfon likewife made a diftiuct genus. If

it be lb, Grertner's claflkal appellation may well take place

vif the barbarous Sabal.

Euterpe, of a;, 'well, and rtfvu, / delight, in Mythology,

one of the nine Mufes, which prefided over wind-inftru-

ments : file is reprefented with a crown of flowers, playing

on a double flute, with Cupid at her knees. Sometimes {he

has a mafic in her left hand, and a club in her right. To
her the invention of tragedy is afcribed.

EUTHIA, a term in trie Ancient Mufic, which implies

a fuccefiion of notes proceeding from grave to acute.

Euthia was one of the parts of the ancient Melopceia.

EUTHYMIA, EuSu/jm, among the Greeks, fignified fuch

a difpofition or ftate of the mind, as could not be ruffled

either by good or bad fortune, by iicknefs or health, good
or evil. Mem. Acad. Infcript. vol. xiv. p. 131.

EUTHYMIUS, in Biography, flourifhed in the tenth

century, firft as a monk, and afterwards, by his talents and

virtues, he fo far recommended himielf to notice, that he

obtained the appointment of " Syncelle," an office of high

rank under the patriarch, and he was alfo chofen confeffor

by the emperor Leo VI. In 906 the patriarch Nicholas

was depoled by the emperor, and Euthymius was elevated

to it in his (lead. Upon the death of Leo, his fucceflbr

Alexander II. re-ellablifhed Nicholas in the patriarchal

chair, and fentenced Euthymius to banifhment, a punilh-

ment which he bore with fortitude and patience till his

death, in or about the year 920. Another patriarch, of

Conftantinople, of the name of Euthymius, obtained that

dignity in the year 1410, and enjoyed it till his death in

1416. Moreri.

EotiiVmivs Zigabf.nus, was a monk of the order of

St. Baiil, who flourifhed at Conftantinople about the begin-

ning of the twelfth century. By his fuperior talents he ac-

quired the patronage and efteem of the emperor Alexius

Comnenus, at whole command he drew up his Panoplia,. or

defence of the orthodox faith againft all heretics. It conr

Jlifts chiefly of paflages feledled from the writings of the

ancient Greek fathers on different points, in which heretics

bave departed from the Catholic doctrine. Euthymius was

alfo the author of " A Commentary' upon the Pfalms and
Canticles," of which a Latin verlion was publilhed by
Saulius in 1530, and fince that time more than once re-

printed ; " A Commentary on the four Evangelills," fc.*

lecled from the ancient fathers ;
" Commentaries on the

Epiftles of St. Paul ;" " A Treatife againft the Herefics

of the MaiTalians, &c." Moreri.

EUTHYPOROS, from tv'iw, Jlraighl, and aeff*, to

pafs into, among the old terms of Surgery, meant extenlio:,,

made in a ftraiglit line, in order to reduce fractures, and

diflocation.

EUTIN, in Geography, a town of Germany, in the

bifliopric of Lubeck, fauated by the fide of a lake, the

ufual relidence ef the prince bifhop, the bifhoprie', like that

of Ofnaburg, being fecular; 20 miles N. of Lubeck.

N. lat. 54- 10'. E. long, ic" 32'.

EUTOCIUS, in Biography, a confiderable mathema.
tician, who lived at the time of the decline of the feiences

in Greece, was a native of Afcalon, in Paleftine, and a dif-

ciple of Ifidorus, one of the celebrated architects employed

by the emperor Juftiniao. He probably flourifhed about

the commencement of the fixth century, though we havo

no particulars refpecting his life ; but his works reflect much
honour oh his memory. He wrote elaborate and perfpicu-

ous " Commentaries on the books of Archimedes concern-

ing the Sphere and Cylinder;" and alfo on the firft four

books of the Conies of Apollonius Pergaeus. Thefe com-

mentaries have not only elucidated many difficult paflages

IB thofe profound writers, but have tended to throw light

on the hiflory of mathematics. There have been many edi-

tions of them, but the moft magnificent was that in the edition

of the works of Archimedes, printed at Oxford in folio, in

the year ) 792, which was prepared for the prefs by Torelli

of Verona ; and that in Dr. Halley's edition of the eight

books of Apollonius, publiftied at Oxfordin 1.7 10. Moreri.

Montucla.

EUTROPIUS-, a Latin hiftovian of the fourth century,

is fuppofed to have been a native of Acquitain. He bore

arms under Julian, in his expedition againft the Perfians, and

is faid to have rifen to the fenatorian rank. He wrote fe-

veral works, of which the only one remaining is an abridg-

ment of the Roman hiftory, in ten books, from the founda-

tion of the city to the reign of the emperor Valens. This

is a neat compendium, and has long fince been received as a

fchool-book. Moreri.

Eutropius, the eunuch minifter of the emperor Arca-
dins, who rofe by bafe and infamous practices from the

vilcft condition to the higheft pitch of opulence and power,

was probably a native of Afia. In the year 395 he was

made great-chamberlain to Arcadius, emperor of the Eaft.

After the fall of Rufinus, he faccecded that minifter in the

confidence of his mailer, and rofe to unlimited authority.

All perfons of whatever rank humbled themfelves before

the favourite, who became the capricious difpoferof honours

and emoluments of every kind, and in 399 he, an eunuch,

even afibmed the dignity of conful, a difgrace to Rome never

before equalled. Honours, if Inch they may be denomi-

nated, of every kind were accumulated upon him: the towns

were filled with his ftatues, and he was entitled the third

founder of Conftantinople. His predominant paffion was

the love of money, and of courfe the moft fhameful ve-

nality directed all appointments to the high offices of the

ftate. As a fecurity to his perfon, a law of trealon was

paffed, which extended the penalties of that crime to every

attempt againft the minifters and fervants, as well as againft

the perfon of the emperor. Such a fnield was not lufficient

to defend him from the influence of court intrigue. An in-

fult
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fult which he offered to the cmpref3 canfed her to implore

the protection of lier hufband, and at the fame moment com-

plaints were offered againft him from other quarters, which

induced the emperor to iign his condemnation, and the

fallen and juftly execrated favourite was obliged to feck re-

fuge in the fanftuary of a church, from the pulpit of which

Chryloilom pronounced an eloquent dilcourfe, pointing him

out to the people as an example of the inftability of human
grandeur. He afterwards iurrendered himielf on promife

that his life fhould be fpared, and was condemned to per-

petual exile in Cyprus. Thither he was conveyed, but

being hallily brought back and tried on another charge, he

was condemned and beheaded in the year 399. Gibbon.

EUTYCHIA, in Ancient Geography, an ifland of the

jEgean fea, before the Pagafci gulf.

EUTYCHIANS, in Ecclefiqftical Hi/lory, ancient he-

retics, who denied the duplicity of natures in Chrift ; thus

denominated from Eutyches, the Archimandrite, or abbot

of a mor.aftery at Conilantinople, who began to propagate

his opinion A. D. 448.
The averfion Eutyches bore to the herefy of Neftorius

threw him into another extreme not lefs dangerous than

that he fo warmly oppofed ; though fome paflages in St.

Cyril, which railed the unity of the perfon of Jefus

Chriit very high, contributed likewile to his deluiion.

At firft he held that the Logos, Word, brought his body
down with him from heaven ; which was a near approach

to the herefy of Apollinarius ; and, though he afterwards

teflified the contrary, in a fynod at Conilantinople, where-

in he was condemned, yet he could not be brought to

acknowledge that the body of Jelus Chriit was confubftan-

tial with ours.

In effeft, he did not feem quite fteady and confident

in his fentiments ; for he appeared to allow of two natures,

even before the union ; which was apparently a confe-

quence he drew from the principles of the Platonic philo-

sophy, which fuppofes a pre-exillence of fouls ; accord-

ingly he believed that the foul of Jefus Chrift had been

united to the divinity, before the incarnation ; but then

he allowed no diftinClion of natures in Jefus Chrift fince

his incarnation.

See the diflertation of H. Hardouin, " De Sacramento

Altaris ;" wherein that Jefuit endeavours to unfold all the

u Btiments of the Eutychians.

This herefy was firft condemned in a fynod held at

Conilantinople, by Flavian, in 448^ approved by the coun-

cil of Ephefus, called Conventus latronum, in 449, and
re-examined and fulminated, in the general council of Chal-

ccdon, in 451. The legates of pope Leo, who afiilted

at it, maintained, that it was not enough to define, that

there were two natures in Jefus Chrift, but infilled ftre-

nuoufly, that, to remove all equivocations, they mutt

add thefe terms, without being changed, or confounded, or

divided.

The herefy of the Eutychians,. which made a very great

progrefs throughout the Eaft, at length became divided

iuto feveral branches. Nicephorus makes mention of no
fewer than twelve ; fome called fchematici, or apparcntes,.

as only attributing to Jefus Chrift, a phantom, or ap-

pearance, of flefli ; and no real flefli ; others Thcodojians,

from Tbeodofius, bifhop of Alexandria ; others Jacobites,,

from one James, Jacobus, of Syria ; which branch clta-

biifhed itfelf principally in Armenia, where it (till fubfifts.

Others were called Actphali, q. d. without. bead ; and 6Y-

•otrians, from a monk called Severus, who feized on the

fee of Antioch in 513.
Thefc laft were fubdivided into five factions, viz. /lg-
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tioets, who attributed fome ignorance to Jefus Chrift ; the

followers of Paul ; Ms*«tvoi, that is, the black Angelites,

thus called from the place where they were uflenibltd
;

lallly, Adrites, and Cononites.

Eutychians was alfo the name of another fc£t, half

Arian, half Eunomian, which arofe at Conilantinople in

the fourth century.

ft being then a matter of mighty controverfy among the

Eunomians at Conilantinople, whether or no the Son of

God knew the laft day and hour of the world, particu-

larly with regard to that paft'age in the Gofpel of St. Mat*
thew, chap. xxiv. ver. 36. or, rather, that in St. Mark,
xiii. 32. where it is expreflcd, that the Son did not tnczu

it, but the Father only ; Eutychius made no fcruple to

maintain, even in writing, that the Son did not know it
;

which fentiment difpleafing the leaders of the Eunomian
party, he feparated from them, and made a journey to

Eunomius, who was then in exile.

That heretic acquiefced fully in Eutychius's doctrine,

and admitted him to his communion ; Eunomius dying

foon after, the chief of the Eunomians at Conilanti-

nople refufed to admit Eutychius ; who, upon this, formed

a particular fe£l of fuch as adhered to him, called Euty-r

chians.

This fame Eutychius, and one Theophronius, as was.

faid in Sozomen's time, were the occafions of all the

changes made by the Eunomians in the adminiftration of

baptiim ; which confifted, according to Nicephoru3, in

on y ufing one immeriion, and not doing it in the name
of the Trinity, but in memory of the death of Jefus

Chrift.

Nicephorus calls the chief of that fe£t not Eutychius,

but Eupfychius, and his followers Eunomioeupfychians.

EUTYCHIANUS, in Biography, bilhop of Rome,
fucceeded to that high office on the death of Felix, in

the year 275, and prtlided over the church about eight

nr nine years, when he died. Catholics have confidered

him as a martyr to the caufe of truth ; but hillorians, in

general, infer, from the unmolefted Hate of Chriflians, at

that period, in Rome, that he died a natural death. There
are two decretal epiftles of this pope extant, relative to

fubjecls of eccleiialtical difcipllne. Moreri. Bower.

EUTYCHIUS, patriarch of Conilantinople, was born

in the year 512. He was brought up to the ecclefiaftical

profelfion, and obtained in early life the epifcopal dignity

in a town of Pontus, which he afterwards relinquidied, and

entered into a monaftery in the city of Amafrea. In 552
he was deputed by the bifhop of that city to Conftantinople,

as his reprefentative, in the approaching general council

that was to be held there. Before the meeting of the

council, he obtained the favour of Juftinian, who railed-

him to the patriarchate of Conftantinople, which became
vacant in the year 553, by the death of Mennas. Almolt
immediately after he had aifumed the new charaSer, he

prelided at the council in which the opinions of Origen

and his followers were condemned. Some years after, viz..

in the year 564, Juftinian endeavoured to obtain the patri-

arch's fanction to a doctrine which he had adopted, viz.

that the body of Jefus Chrift was rendered incorruptible

before his refurre£lion, by the union of the divine and hu-

man natures ; but when Eutychius fteadily rcfuled to

countenance the opinion, the emperor depoled him from
the patriarchate and fent him into ex le. In 578, he was.
reinllatid in the fee of Conftantinople, by the emperor

Tiberina II. and he died in the year 5^5i at the age of

73. There is extant, in tlw fifth voh me of the " Collec-

tto Concilioruni," an epiftle «f hi» to pope Vigilius.

2- He
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He was authorof other pieces ; of thefe a fragment of one
only remains, " Concerning the Souls of the Dead."
Moreri.

F.UXINE Sea, called the Black 6V0, as it is faid, either

from its black rock?, or dangerous navigation, an inland

fea, f:tuated partly in Europe, and partly in Afia ; bounded
on the north by the government of Caucafus and Ekata-
n oflaf, on the call by Mingrelia and Georgia, on the
fouth by Natolia, and on the weft by European Turkey.
This fea is divided into the Euxine proper, the Pontus
EuximiSi computed to be 1000 veifts in length, and 500
in breadth, and the fea of Azof, (fee Azof) the Pa-
lus Mscotides of 'he ancients, which, without including

the bay of Tagaiiroh, is ftated to be 2CO veifts long, and
160 verfts broad. Both thefe arc now entirely within the

confines of the Ruffian empire. The fea of Azof, called

palus, or a maiih, by the ancients, becaufc it was polluted

by mud, is united to the Euxine by the llrahs of Caffa, or

the ancient Cimmerian Bofphorus. The mod important
of tire bays formed by thefe feas are the I.iman, at the

mouth of the Dnieper, the bay near Perekop, and that

clofe to Yenikale. The mod confiderable ifland belonging

to thefe feas in the vicinity of the Ruffian coafts, is Tainan.

The principal harbours are Caffa, now Theodofia, Sebaf-

topol, Koflof, Balaklava, and fome others. At the well-

era extremity of thefe feas, within the province of Tau-
rida, is a very large pool, called Sivafh, or the Putrid fea,

which is about 140 verfts long, and 54 broad. The chief

rivers that fall into the Euxine, are the Kuban, or Hypa-
nis of the ancients, the Don, or ancient Tanais, the

Dnieper or BoiTlther.es of ancient geographers, and the

Bogur, which riles in Poland, parting that kingdoms and
a portion of European Turkey from Ruffia, and at Otcha-
kof, falls into the Euxine. The Euxine fea was formerly

denominated x».>e>.-, or inhofpitabh, on account of the bar-

barity of the inhabitants of its coafts ; but when they be-

came civilized by their commerce with the Greeks, the

name was changed into eu|i>o:-, i. e. bofpitable, or favourable

to ftrangers.

EUZET, a town of Fiance, hi the department of the

Gard ; nine miles W. N. W. of Uzes.
EUZOIUS, in Biography, was in early life a deacon

of the church of Alexandria, from which office he was
expelled by Alexander, bilhop of that fee, at the fame
time with Arius, on account of his eipoufing the prin-

ciples of that celebrated character. They were both in-

volved in the like condemnation at the council of Nice.

About the year 355. he prefented a confeffion of faith to

the emperor Conftautine, which met with the approbation

of that fovereign, and which was the means of bringing

him into confequence at the imperial court, when the or-

thodox party were thrown in the back ground. He was
appointed to the fee of Antioch, and called upon to bap-

tile the emperor Conftantius. His influence was now very

confiderable, and to this the friends of Ath.-.nafius attri-

bute much of the perfecution by which that bilhop was

harraffed. Moreri.

Euzoius, bilhop of Csefarea, was educated in that

city at the fame time with Gregory Nazianzen, On the

death of Acacius he obtained the bilhopric of Cxfarea,

after maintaining a violent conteft with the different rival

candidates. He was in principle an Arian, or nearly fo,

and on that account was depofed from his fee under the

reign of the emperor Theodofius, about the j ear 3S0. He
was author of numerous treatifes now loft ; polTeffid with

much learning, and was very diligent in the difcharge of

his epikopal functions ; but he is principally celebrated on
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account of his great exertions in promoting the interefts of
fcience and literature. He mnnifefted much zeal in the

reftoration and improvement of the library at Caefarea,

which had been originally collected by Origen and Pam-
philus and was at this period fallen into decay. To this

object he devoted his time and labour, taking care that

faithful tranferipts mould be procured of fuch books as

were in a perifhing ftate, and ir.crealing their numbers by
new collections. Moreri.

EWAGE, Eivagium, in our Old Writers, the fame with

ao:.\?g.', which is toll paid for water-paffige. Jt is derived

from il.e French rati, water.

EWA1#D» .Toms, in Biography, a Danifh poet, was born

atCopenhagen in the year 1743. His father was a clergyman,

and when lie found his own end approaching he fent his fon

for education to Slcfwick, and died in a tew hours after.

Licht, the pcrfon to whofe care young Ewald was entrufted,

treated him in every vefpect as his own fon, and gave him
free accefs to his library. The books moft agreeable to his

tafte were romances, which he read with the greateft aviditv.

The adventures of Tom Jones and Robinfon Crufoe,

particularly the litter, had made fuch an imprtffion on his

mind, and had excited his paffiens fo ftrongly, that he eloped

from Slefwick in his thirteenth year, in order to proceed to

Holland, that he might undertake a voyage to Batavia, in

the hope of being fhipwrecked and thrown on fome defert

ifland. Scarcely had he travelled feur miles, before he was
overtaken by his preceptor and friend, who carried him back

by force. At another time having read and heard of many
romantic tales refpefting faints and martyrs, he was defirous

of becoming a martyr for the caufe of Chriftianity. At
length he refolved upon the profeffion of a foldier, which
being oppofed by his friends, he left home, in company with

his brother, and joined the Pruflian fervice, from this he

deferted to the Auftrian army, in which he was firft a drum-
mer, and then a ferjeant. A commiffion was offered him,

provided he would embrace the Catholic religion, which he

ablolutely refufed, and in a fhort time deferted again. On
his return to Denmark he devoted himfelf to theology, and

ftudied with fo much deligence as to be fit for examination

in the courfe of a year. He had paid his addreffes to a lady,

who, fuipefting him not to be in earned, gave her hand to

another : this fo affected Ewald as to produce a complete

change in his difpofition, and to give his ideas a melancholy

caft. He now abandoned himfelf to pleafure, and injured his

conftitution. To give vent to the effufions of his mind, he
wrote a piece, called " The Temple of Good Fortune,"

which proved the fource of all his future fame. It obtained the

approbation of the fociety of Belles-lettres ; and procured him
the friendftiip of M. Carders, a zealous votary of the mufes,

which he enjoyed, without interruption, during the remainder

of his life. On the death of Frederic V. in 1 766, he com-
pofed an elegy, which was received with univerlal approba-

tion, and Ewald, intoxicated with the praifes beftowed upon

his work, began to confidcr himfelf one of the greated poets

that Denmark had ever produced. The fociety of Belles-

lettres propofed as the fubject. of a prize the bed ode on any

of the attributes of the deitr, and Ewald, determined to try

his fortune, madechoice of thedivine goodnefs, and had alrea-

dy formed his plan, when he learned that Benzon, one of his

mod intimate friends, was employed on the fame fubject

.

Unwilling to enter the conteft with a friend he abandoned

his fubject, and wrote his Adam and Eve, a fort of half

drama, in one act, which poflefTed much merit, but without

order or any regard to the laws of compofition. He hoped
that this might obtain the prize, but was difappointed, and

began to ftudy poetry, being now refolved to read ; and

not
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not to write any more for two years. The works of Corneillc

ami Klopftock Fell into his hands, and gave his tafte a new

direction. Hia next work was " Rolfe Krage," a tragedy

in tin- Ilyle of Oflun, and " The fongs of Skalden," wliich

he wrote under the eye of Klopllock, who had a very great

and fincere affection for him. During the time he was em-

ployed on this piece, he was attacked by a difeafe, under

which lie languished For ten years. It proceeded from the

gout, and was often attended with excruciating pain, yet his

(pints and cheerfulnefs rarely forlook him, and he wrote in

toe intervals of his cafe fome fmall theatrical pieces, which

in part related to prefent times and manners, and which

abounded with humour and the keened latire. Ewald had

obtained from the king a penlion of a hundred dollars, but

this being inefficient for his maintenance, he was obliged,

by writing temporary poems, to gain a part of his livelihood,

till the profits ariiing from the reprefentatian of his theatrical

pieces, and from the fale of his works, fhould place him

beyond the fear of want. He died at Copenhagen in March

1781, in the thirty-eighth year of his age. In ftrength of

imagination, fpirit and originality, Ewald furpaffes all the

other Danilh poets. His excellent qualities gained him

the affection of thofe who knew him. He never proftituted

his mufe to improper purpofes, and never, fays his biographer,

did an immoral or pernicious line flow from his pen. A
complete edition of his works was publifhed at Copenhagen
between the year 1781— 1791- Gen. Biog.

EWANICZOW, in Geography, a town of Poland, in

the palatinate of Kaminiec; 64 miles N.N.W. of Kaminiec.

EWANO, a town of Poland, in Galicia
; 36 miles S.E.

of Halicz.

EWE, a fmall ifland on the W. coaft, of Scotland, at

the entrance of Loch Ewe. N. lat. 57° 53'. W. long. 5 37'.

Ewe, in Rural Economy, the female of the fheep kind

of animals. It is of very great importance in the forming

of this fort of (lock to have good ewes. (See Sheep.) It

is the practice in fome of the more northern diftrifts to have

recourfe to the milking of the ewes in order to make cheefe

from it. But it is faid to have been lately found fo injuri-

ous to the animals, and to be attended with fo little profit,

that it is, at prefent, much on the decline.

EwE-C^ff/f, is that fort of cheefe which is prepared from

the milk of the ewe. It is a very ftrong pungent kind of

cheefe, which is not well relifhed by many. Some, however,

confider it as very rich and excellent, preferring it to the

other forts of cheefe. In fome places thefe cheefes are

made of a confiderable fize, perhaps, nearly as large as thofe

of the Cheshire dairies, one, two, or three hundred ewes
being milked regularly for the purpofe. See Cheese.
EWELL, in Geography, is a market town in the hun-

dred of Copthorne, and county of Surry, fituated at the foot

of Banflead downs, diflant S.E. by E. of London 13 miles.

The weekly market is held on Thurfdays, and it has two an-

nual fairs, one the 12th of May, the other the 29th of Oc-
tober. The number of houfes, according to the returns

in i8ot, is 194, and of inhabitants 11 12. Here is the

head of an extraordinary fpring, which forms a curious na-

tural jet d'eau, breaking out in feveral places. After
watering Epfom-court meadows it flows in a fine ftream

called the Maiden, and falls into the river Thames at King-

fton.

Near this town flood the magnificent palace, from its

grandeur and fplcndid decorations, denominated " None-
Such," erected by king Henry the Eighth. Cliarles the Se-

cond having conferred it upon his favourite miftrefs, the in-

famous duchefs of Cleveland, flic caufed it to be taken down,
and fold the material;).
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EWENNY, a river wliich has its fouree in the moun-
tains to the north of Peterfton fuper montem, and paITi ig by
Coychurch and Eweni.y priory,jo us the river Ogmore near

MerthyrMnwr, below which it falls into the Briftol channel.

A phenomenon on this dream has given rife tu a geological

error, wliich has generally been credited with ut proper in-

vestigation, that the river makes a " dip under a mountain,
appearing again near Ntvera bridge, after a fubterraneous

paffage of two miles." " Mr. Lethieuller obf rves, " that

between Merthyr Mawr, near which alfo were deep finds,

and New-inn bridge, the river Ogmore, or rather a branch
of it, rims a quarter of a mile under the hill, puffing alio un-

der feveral natural bridges ; after which, i fitting out with
great violence, it joins the main ftream. The maps again

here miftake in giving this river the name of Ogmore be-
fore its junction with the Ewenny, after which only it

afftimes that name, being called before the Bridgend river,

as it comes from Bridgend, where it runs under ground a
a little to the north of that place, and appeais again from
under Ogmore hill." See Archasologia, vol. iv. p. 27.
It occurs near the junction of the Ewenny with the
river Ogmore. From the foot of a long ridge of down,
where the hill makes a bold efcarpement to the vale,

iffues a large body of water, exceeding the quantity

previoufly flowing down the river, except after rains.

In its paffage from under the hill it is heard to boil and
rage, and nifties out with foaming impetuofity, as though
it had met with violent interruption in its courfe ; and
forms two ftreams, which immediately appear different in the
velocity of their motions and quality of their contents

;

one being what is vulgarly called hard, and the other /oft
water. The ftream to the fouthward is fought for culinary,

and that to the northward for lavatory purpofes. In try-

ing it, Mr. Evans obfe.ves, " the water from the oppofite
fides of the ftream had a different effect upon the tongue and
palate, and by a brief analyfis it was difcovered, that the
one contained a portion of calcareous matter in folution

;

and the other left but little refidue, which was of an argil-

laceous nature." An attempt was then made to afcertain

whether the river might not enter fome other part of the
hill, and by a fubterraneous paffage here feek daylight

again, as is reported of the Deveril in Wiltfhire, and the
Mole in Surry. But after a fruit'.els fearch the fmallefl

veftige of fuch a fubterraneous courfe could not be traced.

The phenomenon therefore in queflion appears to proceed
from two powerful fprings, rifing in the internal parts of
the hill, the ftreams of which having flowed feparatelyj here
unite, but without intermingling their waters, till they
join the Ewenny. Evans's Tour in South Wales.
Ewenny Priory, in AnOqu'ity, was a monaltery of the

Benedictine order, founded by John Maurice de Lundres,
Lord of Ogmore, A. D. 1140; and given as a cell to

Glouccfter Abbey. lis revenues, as valued at the diffolu-

tion, were 78/. os. 8d. It ftunds clofe to the road leading
from Newton to Pyle in Glamorgaiifhire, South Wales, in a
mtrfhy plain, near the banks of the river Ewenny. It was
furrounded by ftrong embattled walls, having two gateways;
and the one forming the principal entrance had two port-
cullifes: thefe, with parts of maflive towers vifible among its

ruins, indicate it was intended as a place of fecurity, as well
as religious retirement. The buildings appear to have bten
very extenfive, and fome rooms, which formed the abbot's
lodge yet remaining, are large and llately

; particularly
the great hall or refectory. But the abbey church, ftill

Handing, is a noble edifice, the fimple and uniform architec-
ture of which mud be gratifying to every admirer of the
arts. It is a maffive building of a cruciform fhape, confift-
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ing of a nave, two tranfepts, and a choir j in Which heavy

circular arches reft upon round bulky columns with limple

capitals : the windows alfo and door-ways have all the

circular arch, which have induced fome to refer it to a Saxon

period. The whole certainly denotes the earlicft Norman
llyle of architecture. The curious Hone vaulted groined

roof of the choir claims particular attention ; and the

DCgle&ed effigies of the founder, bearing this infeription,

" Ici gift Morice de Lur.dres lc fundur, Deo li rende fun

labur. Am." In the Couth tranfept lies another rude

ftone figure of a knight in armour, which has generally been

thought commemorative of Pain de Tuberville lord of Coity.

But fir Richard Hoare has (hewn this (latement, which ori-

ginated with Camden, to be erroneous. After having the

tomb cleaned, he was enabled to read the infeription thus,
v

" Sire Roger de Remi gift ici

Deu de fon alme eit merci am."

The perfon here named " De Remi," fir Richard fup-

pofes to have been fome friend, and follower of Morice

de Lundrcs. The floor of the church has been paved with

gla/.ed porcelain tiles, ornamented with various device.-, fuch

as are feen in other buildings of a fimilar nature ; but few

now remain. The nave is at prefent ufed as the parilh

church for divine worftiip, and the choir has a cemetery for

diftinguilhcd families in the vicinity: monuments for whom,

particularly that of Carne, adorn its walls. It muft be

matter of regret to thofe interefted in ancient buildings,

to fee the prefent dilapidated (late of this once noble ftruc-

ture : in many places rooflefs, the windows unglazed, the

roof of the choir cracked, the fepulchral monuments broken,

and thrown carelefsly about ; and this noble lancluary,

which has flood near feven hundred years, and exhibits the

riiofl perfect fpecimen of early Norman architecture of any

church in the kingdom, rapidly approaching to its dilu-
tion. Evans's Tour in South Wales, and the Tranilation

of Gyraldus's Itinerarium hy fir Richard Colt Hoare.

EWER, in Rural Economy, a term fometimes provin-

ciallv applied to the udder of the cow, or other animal.

See Udder
EWES, or El' s, in Geography, a river of Scotland, which

joins the Elk at Langholm, in Dumfries-fhire ; and the

valley through which it paiTes is called Ewefdale.

EWRY, an office in the king's, houfhold, where they

take care of the linen for the king's table ; lay the cloth,

and ferve up water in iiieer ewers after dinner, whence the

office takes its name.

EXACERBATION, in Medicine, fignifies the increafe

or return of the fymptoms in thofe fevers of the remittent,

intermittent, or even continued clafs, in which the febrile

condition is renewed at regular periods, or becomes aug-

mented. It is nearly fynonymous with Paroxyfm ; but is

more particularly reftrided to the periodical increafe of the

remittent, or continued fevers, in which there is no abfolute

ceffation of the febrile ftate. The evening exacerbation of

hectic fever is a familiar example. Dr. Cullen aflerts his

belief, that there are commonly two exacerbatiins and re-

roiffions both of hectic and of continued fever in the day ;

the one in the forenoon, the oiher in the evening : that

•of the morning, however, if it really occurs, is left diftinct,

and many practitioners have been unable to detect it. See

Fever, and Hectic
EXACHORD. See Hexachord.
EXACHORDE, Fr. Essacordo, I/a/., an inftru-

ment with fix firings, or a fyftcm compofed of fix founds,

tuch as the hexachord of Guido. which fee.

EXACTION, in Lav.; a wrong done by an officer, or
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one pretending to have authority : in taking a reward, or
fee, tor that in which the law allows not of any.

The difference between exaction and extortion, confifts

in this ; that extortion is, where the officer takes more than

his due ; and exadlion, where he wrefls a fee, or reward,

where none is due.

E XACTIS, in Natural fflfhry, a n?mc given by Lin-
kius, and fome other authors, to a fpecies of iiar-iilh, of
the more branched kind, whofe rays ar«: lix in number,
when they firft part from the body, but very loon branch out
into a great number more. See St.v. jf/''.

EXACTOR Regis, in Law, the king's exa&or, or col-

led/tor. Sometimes it is taken for the (heriff. lint gi

rally, " qnicunque publicas pecumas, tributa, veclig lia

& res fifco debitas cxigit, proprie nominator ex..

-

LXAC'UM, in Botany, a name which Pliny fays lias

been given to the Lefler Centaury, becaufe it carries ofl i :!

bad medicines by (tool, apparently from ??, out of, and **.
,

to drive, or force onward. I. inn. Gen. 57. Schreb. 77.

Wi'.ld. Sp. PI. v. I.634. Sm. R Brit. 18*. Mart. Mill.

Diet, v. 2 JufT. 142 Cxrt;:. t. 114. Clafs and order, '/'.

trandria Monogyiua. Nat. Ord. Rotareg, Linn. Gen,.

jutr.

Gen. Ch. Ca!. Perianth inferior, in four deep, ovate,

(lightly fpreading, permanent fegmeuts. Cor. of one pel

permanent, (alver-fhaped ; tube inflated, tiie length of the

calyx; limb in four deep, roundifh, lpreading lobes. Sti

Filaments four, thread-thaped, fnfevted into the tube, not

fo long as the limb ; anthers roundifli. Pifl. Germen fupe-

rior, oval, filling the tube ; ftyle thread- (haped, rather

oblique, the length of the itamens ; fligma capitate. Pcnc.

Capfule elliptical, as long as the calyx, compre (Ted, with a

longitudinal furrow at each fide, of two cells, burfling at

the top. £«•<// numerous, fmall, roundiih, affixed to a cen-

tral receptacle which forms the partition of the capfule.

EIT. Ch. Calyx in four fegments. Corolla falver-ASaped,

with an inflated tube. Capfule fuperior, with two furrows,

two cells, and many feeds, burfling at the top. Stigma

capitate.

Obf. The flowers in fome fpecies are five-cleft, with a

correfpondent number of flamens.

Since this genus was founded by Linnaeus on the exami-

nation of fome dried Eaft Indian fpecimens of his E. fejjile

and pedunculatum, Sp. PI. 163, feveral fpecies have been

added to it by different botanills, either entire new dilco-

veries, or feparatcd from the old genus of Geniu-na. Vahl
has alfo referred hither the Goutoubex of Aublet, Guian.

t. 27, 28, with unqueflionable propriety, though Juflieu

and Schrebcr have kept it feparate, the latter by the name
of Plenum, alluding to its bittcrr.efs.

Our only Bntifh fpecies is E.jiliforme, Engl. Bot. t. 235,
found in fpongy or fandy bogs, in Dorfetfliire, Devonfhire,

and Cornwall, flowering in July. This is a lmall, (lender,

inco.ifpicuous annual, with a branched flem ; oppofite, fcf-

file, lanceolate leaves j and fmall, terminal, folitary, yellow

flosvcrs, expanded only while the iun dimes bright upon

then. It was the Genliana filiformis of Linnseus and all

following authors, till referred to Exacum in Engl. Bot.

E. vfe.fum. Sm. Ic. Pict. t. iS. (Ge.itiana vifcofa ; Ait.

Hort. Kew. . 1. 321.) has pentandrous five-cleft flowers.

This is a handfome green-houle plant, brought from the

Canary iflands by Mr. Maffon. Thejlem is (hrubby, three

feet high, with oblong ribbed leaves, and large terminal

panicles of yeViowflowers.

The annual fpecies are fcarcely to be cultivated, no fuc-

cefsfttl
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crfjful method of raifing them from feed in ft garden having

jret been difcovered.

EX .'K RES IS, from if, out of, and ou
r
v, to remove,

in Surgery, was divided by the ancients into fix bram

namely, fynthefia, diaei-efis, exsrelis, aphserefis, profthefis,

and diorthrofis. Exterefis implied all fuch methods and ope-

rations, as liad for their object the removal of difeafed, re-

dundant, or extraneous fubltances from the body.

EXAGGERATION, in Rhetoric, a figure whereby

we enlarge or heighten things ; making them appear more

than they really are, whether as to goodnefs, badnefs, or

other qualities.

The word is formed of the Latin exaggero, I exaggerate }

which is a compound of en and agger, a menial, or eleva-

tion of earth. See Hyperbole.
Exaggeration, in Painting, is a method of reprefent-

ing things, wherein they are loaded too much, or marked

too llronglv ; whether in refpe& of the defign, or the co-

louring, or the pofition of the object.

Exaggerating differs from caricaturing, in that the latter

perverts, or gives a turn to the features, &c. of a face

which they had not ; whereas the former only improves, or

heightens what they had.

The latter is a kind of burlefque on the objeft, and is

generally meant to ridicule : the former is ufually an ex-

alting or enlivening of the beauties of the object, beyond

what nature allows. The painter is obliged to have re-

courfe to an exaggeration of colours, both on account of

the furface of his ground, the diftanci of his work, and of

time, and the air, which dimini.h and weaken the torce

of the colours ; but this exaggeration muft be condwfted in

fuch a manner, aa not to put the objects out of their na-

tural characters. The term exaggeration is not now in ufe.

See Style in Painting.

EXAGON. See Hexagon.
EXA'LMA, from f-y.\\-j:, t'j Lap 0:1!, in Surgery, a

diflocation of the vertebra, according to Hippocrates.

EXALTACION, in Geography, a town of South

America, in the government of Moyes ; 50 miles S. of

Trinidad.

Exaltation ofthe Croft. See Exaltation ofthe Cross.
EXALTATION, Elevation, is chiefly ufedin a figu-

rative fenfe, for the raifing or advancing a perfon to fome

ecclcfiaftical dignity ; and particularly to the papacy.

The term exaltation is, in fome meafure, appropriated

to the pope ; and expreffea his inauguration, coronation,

taking poffeffion, and the ^beginning of his pontiiicate.

We (hall here add, that the crofs was delivered up by a

treaty of peace made with Siroes, Chofroes' fon. The in-

ftitution of this treaty is commonly laid to have been flg-

nalized by a miracle ; in that Heraclius could not ftir out

of Jerufalem with the crofs, while lie had the imperial veft-

ments oa, enriched with gold, and precious (tones; but

bore it with eafe, in a common drefs.

But, long before the empire of Heraclius, there had

been a feafi of the fame denomination obferved both in the

Greek and Latin churches, on occafion of what our Sa-

viour faid in St. John, xii. 3:. " And I, if I be exalted,

or lifted up, will draw all men unto me." And again, in

ch. viii. vcr. 2"1. " When ye have exalted, or lifted up,

the Son of man, then (hall ye know that I am he." F.

D11 Soulier affures us, that M. Chaltelain was of opinion,

feaft had been inftituted, at leaft at Jerufalem, two

died and forty years before Heraclius.

Tii.- feaft of the dedication of the temple built by Con-

ftantine, was held, lays Nicephorus, on the fourteenth of

tembcr, the day on which the temple had been confe-

Vol. XIII.
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Crated, in the y.'-ar j*j ; and this feaft wan alfo called the
exaltation of the crol ., beCaufe it Was a ceremony thi n in,

forthe bifhop of Jerufalem to afcend a high place, built

by Conftantine for that purpofe, in manner of a pulpit,
called by the Greeks, the ** (acred myfteries of God," or.
41 the holinefs of God," and there boift up the crofs, for
all the people to fee it.

Exaltation, in Phvfies, denotes the act, or opera-
lion, of elevating, purifyi , fubtilizing, or peri I

,

any natural body, its principles and parts ; alfo the
quality, or difpofition, which bodies acquire by fuch
Operation,

The term exaltation has been peculiarly sfiv&ed by
the ancient chemilts and alchemifts ; who imagining it.

to have fome extraordinary emphalis, are employing it

on every occafion.

Exaltation, in AJlrokgy, is a dignity which a planet
acquires in certain figr.s, or parts of the .zodiac ; which
dignity is fuppofed to give it an extraordinary virtue, ef-

ficacy, and influence. The oppofite (ign, or part of the
zodiac, is called the dejection of the planet.

Thus, the 15th degree of Cancer is the exaltation of
Jupiter, accotciing to Albumazar, becaufe it was the
afcendant of that planet at the time of the creation ; that
of the fun is in the 19th degree of Aries ; and its dej- ttiort

in Libra ; that of the moon is in Taurus, &c Ptolemy
gives the reafon of this in his firft book De Quadrnp.
EXAMEN, or Examination, an exact and careful

fearch, cr inquiry, in order to difcover the truth or falle-

hood of a thing.

EXAMILION, &c. See HexamIlion, &c.
EXAMINATION, Self, is a point much infilled on

by divines, and particularly the ancient fathers, by way of
preparation to repentance. St. Ignatius reduces it to five

points ; •viz.. I .
A returning of thnnks to God for his bene-

fits. 2. A begging of grace and light, to know* and diftin-

gmfh our fins. 3. A running over all our actions, occu-
pations, thoughts, and words, in order to learn what has been
offenfive to God. 4. A begging of pardon, and conceiv-
ing a fincere forrow for having difpleafed him. And,
5. Making a firm refolution not to offend him any more;
and taking the neceffary precautions to preferve ourfelves
from it.

Examination of'Bankrupt, in I.aiv. See Bankrupt.
Examination of Prifoners. See Commitment.
Examination, or Inspection, Trial by, is when,

the greater expedition of a caufe, in fome point or iffu -

ing either the principal queftion, or arifing collaterally out
of it, but being evidently the objefl of fenfe, the jti

the court, upon the teftimony of their own fenfes, (hall de-
cide the point in difpute. Thus, in cafe of a fuit to n \

a fine for non-age of the cognizor, or to fet afide a ftatnte or
recognizance entered into by an infant ; in this, and in fimi-
lar cafes, a writ fhall iffue to the (heriff (9 Rep. Jl.), com-
manding him that he conftrain the faid party to appear,
that it may be ascertained by the view of his body by
the king's juftices, whether he be of full age or not. If,

however, the court, upon inf] e&ion, has any doubt of the
age of the party, it may proceed to take proofs of the
fact ; and, particularly, may examine the infant himfelf
upon an oath of voir dirt, veritatem dicere, that is, to
make trueanfwerto fuch qneftions at the court (hall demand
ofhim; or the court may examine his mother, his g
or the like. (2 Roll. Abr. 573. ; In like ma ;; a d

: adant pleads in abatement of the fuit that the
,

i in1

dead, and one appears and calls himfelf the plaintiff, 1 <

i< I

the defendant dram*; in this cafe the judges fhall
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mine, by infpe&oa and examination, whether he be the

plaintiff or not. ((jRep.jO.) Al To, if a man be found by

a jury an idiot, a nativitatr, he may come in perfon into the

chaoctry before the chancellor, or be brought there by his

friend's, to be infpefled and examined, whether idiot or not
;

a::d if, upon fuco view and inquiry, it appears he is not fa,

the verdict of the jury, and all the proceedings thereon, are

utterly void and inftantly of no effect. (Ibid. 31.) The
tral by inflection may be alfo ufed, upon an appeal of

inailiem, when the iffue joined is whether it he maihem or

no maihem, this {hall be decided by the court upon in-

flection, for which purpofe they may call in the affiflance

of furgeons. (2 Roll. Abr. 578. ) And by analogy to this,

in an action of trefpafs for maihem, the court (upon view of

fuch maihem as the plaintiff has laid in his declaration, or

which is certified by the judges who tried the caufe to be

the fame as was given in evidence to the jury) nay increafe

the damages at their own difcretion (1 Sid. 108.) ; as may
alfo be the cafe upon view of au atrocious battery. (Hardr.

4c 8.) But then the battery muff likewife be alleged fo

certainly in the declaration, that it may appear to be the

fame with the battiry infpedled. Alfo, to afcertain any

circumflances relative to a particular day pad, it hath been

tried by an infpedlion of the almanac by the court. Thus,

upon a writ of error from an inferior court, that of Lynn,

the error affigned was that the judgment given was on a

Sunday, it appearing to be on the 26th February, 26 Eliz.

and upon infpeftion of the almanacs of that year, it was

found that the 26th of February in that year actually fell

upon a Sunday : this was held to be a fufficient trial, and

that a trial by a jury was not neceffary, although it was an

error in fact, and fp the judgment was reverfed. (Cro. Eliz.

327.) But, in all thefe cafes, the judges, if they conceive

a doubt, may order it to be tried by a jury. Blackft.

Com. vol. iii.

Examination of •witneffes, in tV.e trial by jury, derives

peculiar advantage from its being conducted openly, viva

voce, in the prefence of all mankind. This mode of exa-

mination is much more conducive to the clearing up of

truth, than the private and fecret examination taken down
in writing before an officer or his clerk, in the ecclefiaftical

courts, and all others that have borrowed their practice

from the civil law, where a witnefs may frequently depefe

that i:i private, which he will be afhamed to teftify in a pub-

lic and fole.nn tribunal. Bef.des, the occafional queftions of

the judge, the jury, and the counfel, propounded to the wit-

neffes on a fudden, will fift out the truth much better than

a formal fet ef interrogatories previously penned and fettled;

and the confronting of adverfe witneffes is alfo another op-

portunity of obtaining a clear difcovcry, which can never be

had upon any other method of trial. Nor is the prefence

of the judge, during the examination, a matter of fmall im-

portance ; foi , bchJes the refpefl and awe with which his

prefence will naturally infpire the witnefs, he is able by ufe

and experience to keep the evidence from wandering from

the point in iffue. In fliort, by this method of examination,

and this only, the perfons who are to decide upon the evi-

dence have an opportunity of obfevving the quality, age,

education, understanding, behaviour, and inclination of the

witnefs; in which points all perfons mull appear alike,

when their depofitions are reduced to writing, and read to

the judge, in the abfence of thofe who made them ; and yet

as much may be frequently collected from the manner in

which the evidence is delivered as from the matter of it.

See Evidence.
Examination of witneffes in Chancery is done with a

view to the pioof of facts that are difputed, and their de-
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pofiti'ins are taken in writing, according to the manner of

the civil law. For this purpofe interrogatories are formed
or queftions in writing ; which, and which only, are to be
propoied to, and afked of, the witneffes in the caufe. For
the examination of witneffes in or near London, there is an
examiner's ©ffice appointed ; but for fuch as live in the

country, a commifiion is granted to fosr commiflioners, two
named on each fide, or any three or two of them, to take

the depofitions there. And if the witneffes rclide beyond feas,

a commiffion may be had to examine them there upon their

own oathn, and (if foreigners) upon the oaths of fkilful in-

terpreters. And it hath been cftablifhed that the depofition.

of an heathen who believes in the Supreme Being, taken by
commiffion in the mod folcmn manner according to the

cuflom of his own country, may be read in evidence. The
commiflioners are fworn to take the examinations truly and
without partiality, and not to divulge them till publifhed in

the court of chancery ; and their clerks are alio fworn to

fecrecy. The witneffes are compellable by procefs of fub-
poena, as in the courts of common law, to appear and fub-

mit to examination. And when their depofitions are taken,

they are tranfmitted to the court with the fame care that

the anfwer of a defendant is fent. See Commission to exa-

mine witneffes, and Interrogatories.
EXAMINERS, in Chancery, are two officers, whofe

bufinefs is to examine, on oath, the witneffes produced on
both fides, upon fuch interrogatories as the parties to the

fuit do exhibit for the purpofe.

EXAMPLE, in Rhetoric, denotes an imperfect kind of

induction or argumentation ; whereby it is proved, that a

thing which has happened on fome other occafion, will

happen again, on the prefent one, from the fimilitude of the

cafes. That is ufually called an example, which is brought

either to prove or illuftrate fome general affertion, as if one

mould fay, that " human bodies may be brought to fuftain

the greatefl labours by ufe and exercife :" and in order to

prove this fhould relate what is faid of Milo ofCroton, that

" by the conitant practice of carrying a calf feveral furlongs

every day, he fhould carry it as far after it was grown to its

full fize." (Erafm. Chil. p. 193.) But the word example

is ufed in oratory for any kind of fimilitude ; or, as Voffius

defines it (Orat. Partit. 1. iii. c. 7. yi6.), "When one

thing is inferred from another, by reafon of the likenefs

which appears between them." Hence it is called an
" imperfect induction," which infers fomething from feveral

others of a like nature. With regard to examples, we may
obferve, that thofe have the greatefl force in reafoning,

which are taken from fails. See Induction.
EXANIA, from ex, out of, and anus, the complaint

now more commonly named by practitioners in furgery pro-

lapfus ani. See Prolapsus.
EXANNUAL Roil. la the old way of exhibiting

fheriff's accounts, the illeviable fines and defperate debts

were tranferibed into a roll, under this name, which was

yearly read, to fee what might be gotten by it.

EXANTHEMA, in Medicine, fynonymous with effio-

refcence, from fj, and avOo;, aflower, a term applied by the

older writers nearly in the fame fenfe in which we now em-
ploy the word eruption, and comprehending every fpecies of

fpot, difcolouration, or elevation of the fkin The fyflema-

tic nofologifls at prefent underfland by this word all erup-

tions on the fkin, which are accompanied with fever ; fuch

as the fmall-pox, meafles, fcarlet fever, &c. Dr. Willan

ufes the term in a more limited fenfe, viz. to exprefs that

appearance only which is in Englifh denominated a rafh ;

which is a blufh or " rednefs of the fkin, varying as to ex-

tent, continuity, and brightnefs of colour, and occafioned

6 by
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bv an ttnufual quantity of blood diftribntcd to feveral of the

eutaneou9 veins, in fome inftances with partial extravafa-

tion." The exanthemata conftitute the third order of Dr.

Willan'a claflification of cutaneous difeafes, including the

meahVs, fcarlet fever, ncttle-ralh, rofeola, purpura, and

erythema. See Cutaneous i/ifaifis, and thefe word.; re-

lively. See alio Cullen Nofol. Method, clafs i. order iii.

Willan on Cutan. Dif. ord. iii.

EXARCH, Ki-ccfX --, in Antiquity, an appi llatioa given,

by the emperors of the Eaft, to certain officers lent into

Italy, in quality of vicars, or rather prelects, to defend

that part of Italy which was yet under their obedience ;

particularly the city of Ravenna, againft the Lombaids,

who had made thcmfelves mailers of the jjreateft part of

the reft.

The refidence of the exarch was at Ravenna ; which city,

with that of Rome, were all that was left to the emperors.

The firft exarch was Longinus, who was feat in the year

568 by the emperor Juftiri II. the fucceffor ol Juftiniari,

to govern Italy in the room of Narfes. Longinus, being

inveited with abfohite authority and power, fupprcfk

magiftrates, wlio had been previoufly appointed to govern

the provinces ef Italy ; and he himfelf took the title of ex-

arch, which by the Greeks was given to thofe who prefided

over a diocefe, and confequently over the numerous pro-

vinces of which the diocefe was compofed. This title

was adopted by the fucceffois of Longinus, who, re-

filling, as he had done, at Ravenna, were on that account

called the exarchs of Ravenna. They governed all Italy,

naming and removing the magiftrates, called dukes, at their

plcafure ; and to them the people had recourfe in all matters

of conlequence. Longinus was fent by Juftin to rule all

Italy ; but a great part of that country, in the firft year of

his government, was feized on by the Lombards, who had

been called in by Maries. This magiltrate maintained the

power and authority of the emperors of the Eaft in Italy

for the fpace of 183 years, that is, from the year 568, when

Longinus was fent into Italy, to the year 751, when Euty-

chiut, the laft exarch, was expelled, and Ravenna taken by

Aftulphus, or Aftolphus, king of the Lombards. See

Lombards.
According to Gibbon (Decline and Fall of the Roman Em-

pire, vol. vii.) Narfes was the firft and moft powerful of the

exarchs, and adminiftered above fifteen years the kingdom
of Italy. A duke was ftationed for the defence and milita-

ry command of each of the principal cities of Italy; and the

eye of Narfc, pervaded the ample profpeft from Calabria to

the Alps. During a period of 200 years, fays the hiftorian,

(vol. viii.) Italy was unequally divided between the kingdom
of the Lombards and the exarchate of Ravenna; and 18

fuccefiive exurths were invefted, in the decline of the em-
pire, v/ith the full remain? of civil, of military, and even

of ccclefiaftical power. Their immediate jurifdictaon, which

was afterwards confecrated as the patrimony of St. Peter,

extended over the modern Romagna, the marfhes or val-

lies of Ferrara and Commachio, five maritime cities from

Rimini to Ancona, and .a fecond, inland Pentapolis, be-

tween the Adriatic coaft and the hills of the Apennines.

I

Three fubordinate provinces, of Rome, of Venice, and of Ma-

ples, which were feparated by hoitile lands from ' e palace

of Ravenna, acknowledged, both in peace and war, the

fupremacy of the exarch. The remainder of Italy was pof-

fcfled by the Lombards. When Aftulphus, as we have al-

ready mentioned, had made himfelf mafterof the exarchate,

he thought that he hadajuft title to all the places depending

on that domain, and confequently to the Roman dukedom
and to Rome itfelf. He, thertfore, required by a meG~e«-
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gcr the inhabitants of that city to acknowledge him for

their fovereign; and at the fame time began his march to-

wards Rome. The pope, Stephen II., was alarmed, and

attempted to divert Aftulphus from his declared purpofe of

plundering Rome and maflacring the inhabitants, by
a folemn embad'y ; but the- king, rejecting the prefents ac-

companying this embafly, infilled upon being acknowledged
by the pope and the Romans for their fovereign. The pope
in this dillrefs applies to the emperor; but Conftantiue

was not in a condition to afiift him. He then determined to

recur to the protection of France, which had been tranf-

ferred, fome years before, from the Merovingian to

the Carlovingian line ; and the celebrated Pepin, fou

to Charles Martel, was then king. Indeed Pepin

had previoufly promifed to pope Zacliary, that he

would protect iii- I : - againft all its enemies, efpecially

ft tiie Lombards. Pope Stephen vifited France in

ing dated the deplorable condition to which
he was reduced by the Lombards, and implored his affiftance

and protection, Pepin promifed to affift him againft the Lom-
bards with the whole ftrength of h:s kingdom, and to drive

them out of the exarchate and Pentapolis, which were to be
reftored, as Pepin underftood, to the emperor, from whom
the Lombards had taken them ; but the pope, finding the

king well-difpofed, took advantage of this favourable op-
portunity for aggrandizing himfelf; and, therefore, infinuat-

ed to Pepin, that he could not better acquit himfelf of his

obligations to the apoftolic fee, confult the welfare of his

foul, or reward him for the dangers he had undergone, and
the pains he had taken for the fafety of Italy, and the

church, than by granting both the exarchate and Pentapolis

to St. Peter, that is, to himfelf. The pope, at the fame time,

pretended that Conftantine had forfeited all right to thofe

countries, by forfaking the protection of Italy, and perfe-

cting the church. Pepin not only put him in poffeffion of
the exarchate and Pentapolis, if he Ihould fucceed in expel-

ling the Lombards, but confirmed his promife with an oath,

in which his fons Charles and Carloman concurred. In

confequence of this engagement Pepin marched with his

army againft the Lombards, and having routed them, Af-
tulphus fled precipitately to Pavia. Pepin purfued him,

and having befieged his capital, granted him peace on con-

dition of his reftoring the places which he had feized in the

Roman dukedom, together with the exarchate and Penta-

polis, to the pope. Hoftages were alio delivered in order

to feeure the fulfilment of this condition. Aftulphus, re-

gardlefs of his oath and hoftages, invaded the Roman duke-
dom, feized feveral cities, and befieged Rome itfelf. In

this extremity, Stephe.i had again recourfe to his prote&or,

who, highly incenfed at the treachery of Aftulphus,

marched again into Italy, and clofcly invefted Pavia, into

which the Lombard king had retired. Aftulphus once •

more filed for peace, which was granted him upon his pro-

mifingto perform immediately the treaty made the year be-

fore, and, befides, to furrender to the pope the city of
Commachio, which was then a place of great importance.

Pepin then renewed his donation ; and having cauled a new
inftrument to be drawn up, he caufed it to be delivered,

figned by himfelf, by his two fons, Charles and Carloman,
and by the chief barons and prelates of France, into the

pope's hands. He then left Italy, and returned witli hi.

army to France. The exarchate comprifed, according to

Sigonius (ad aim. 756) the following cities, -vix. Ravenna,
Bologna, Imola, Faen/.a, Forlimpopoli, Forli, Cefena, Bob-
bio, Ferrara, Commachio, Adria, Servia, and Secchia, which
were all delivered to the pope, except Facnza and Ferrara.

Peutapolit, or Morea d'Ancona, comprehended Rimini,

4. L I Pefar*.
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Pefaro, Conca, Fano, Sinigaglia, Ancona, Ofnno, Uma-
ra, Jefi, Foffombrone, Montcferetro, Ilrbino, the Balnc-

fian territory, Cagli, Luceoli, and Eugubio, with their

territories and diltrifts. as appears by the donation of Lewis

the Pious, by which Pepin's donation was confirmed. The
pope committed the government of the exarchate to the

archbifhop of Ravenna, who thereupon took the title of

exarch, not as archbifhop, but as an offio r of the pope,

now a temporal prince. Thus was the fceptre added to the

keys, the fovereiguty to the priefthood, and the popes were

enriched with the fpoils of the Lombard kings, and the

Roman emperors. As thofe countries belonged, without

doubt, td Conftantine their emperor, fome authors have

thought that this donation was made in his name, and that

this gave rile to the fable of the donation of Conftantine the

Great. Hence it appears that the popes by degrees became

fovereighs of Rome. The exarchate of Ravenna, fays Pe-

tri., de Marca, being yielded to the pope, the government

of Rome, of courfe, devolved upon him; for the Roman
duk dom had been always fubjeft to the exarch. The pope,

tl: refore, when he became matter of the exarchate, claimed

tl idminiftration, and continued to govern Rome, not as

f vereign, but only with the authority that had been veiled

in tn exarch, till the year S76, when the authority of the

emperors, fucceffors ot Charlemagne, declining in Italy,

Charles the Bald yielded all his cairn to, and fovereiguty

over Rome, to the apoftolic fee. Hence Conftantine Por-

phyrogenitus, defcribing the (late of Europe in his time,

that is, about the year 9.4, writes, that Rome was fub-

jeft to the pope, as its fovereign. It was upon the de-

clenfion of the iveftern empire, when it was confined to Ger-

many alone, that the pope, as well as the feveral princes of

Italy, affumed the fovereignty, which they afterwards enjoyed.

The donatio;, of Pepin was confirmed by Charlemagne at the

requeft of pope Adrian ; for having ordered Iterius, his fe-

cretary, to draw up a new inllrnment, he figned it himfclf,

canfed it to be figned by the abbots, bifhops, and other

great men, who had attended him to Rome, and, with his

owi. hand, laid it on the altar of St. Peter.

F. Papebroch, in his Propylasum ad Afta SancL Mail",

has a diffei tation on the power and office of the exarch of

Italy, in the election and ordination of the pope.

The emperor Frederic created Heraclius, archbifhop of

Lions, a defcenda.it of t'u iiluftrious houie of MontbouTier,

exarch of the whole kingdom of Burgundy; a dignity,

till that time, unknown any where but in Italy, parti-

cularly in the city of Ravcnr.a. Meneftrier. Hilt, de

Lyon*-.

Homer, Philo, and other ancient authors, give likewife

the nair.e exarchus to the choragus, or matter of the fingers,

in the ancient chorufes, or him who fung crft ; the word

apx^i or aiX'JH-x '' fignifying equally to begin, and to com-

mand
Exarck ofa dtocefe, was anciently the fame with primate.

This dignity was inferior to the patriarchal, yet greater

than the metropolitan.

Exarch alfo denotes an officer ft ill fubfifting in the Greek
church ; being a kind ot deputy or legate a latere of the pa-

triarch, whofe office it is to vilit the provinces allotted him,

in order to inform himfclf of the lives and manners of the

clergy ; take cognizance of ecclefiaftical caufes ; the

manner of celebrating divine fervice ; the adminiftration of

the facraments, particularly confeffion ; the obfervance of

the canons ; monaitic difcipline ; affairs of marriagcf, di-

vorces, &c. but, above all, to take an account of the feve-

ral revenues which the patriarch receives from feveral

8
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church*s ; and particularly as to what regards the collect-

ing of the fame.

The exarch, after having greatly enriched himfelf in bi$

poll, frequently rifes to the patriarchate itfelf.

Exarch is alfo u fed, in the Eaftern Church yintiquity,

for a general, or fupcrior over feveral monafterics ; the fame

that wc otherwife call archimandrite : being exempted, by
the patriarch of Conftantinople, from the jurifdi&ion of the

bifhops ; as are now the generals of the Romilh monadic
orders.

In 493, Scbas was eftablifhed exarch, or chief, of all the

anchorets within the territory of .lerufalcm. Du Bois.

EXA'RMA, from .., to be elevated, in Surgery^

a high, prominent, fwellmg.

EXARTHRE MA, from :-<f, out of, and ajj5
f
o>, a joint,

an old term, having the fame iignilication as the word dis-

location . See Lo xATI N

.

EXA'RTHROS, from <|, out of, and Offipor, a joint,

a term denoting a perfon whofe joints are fo large and-

mis-fhapen, that they look as if they were luxated.

EXARTICI'LATIONT, a dif.ocation of fome of the

jointed bones; or a breach of articulation. See Luxa«
TION.
EXAUCTORATIO. among the Roman-, differed

from mijfio, or a difcharge. In the latter, the folJiers

were quite difmiffed from the fervice ; and this was done
after they had ferved twenty years : but in the former cafe,

they only loft their pay, being flill kept under their colours

or vexilla, though not under the eagle, aquila, which was
the ltandard of the legion. Whence, inftead of legionarii,

they were called fitbjignani, and were ftill retained till they

had either ferved cut their time, or had lands affigned them.

The exawftoratio commonly took place after they had
ferved feventcen years.

EXAUDET, in Biography, a performer on the violin

in the opera band at Paris from 1749 to 1760 ; remarkable

for nothing as a compofer, but for the minuet which bears

his name in France, and which in England h better known
by the title of" Marfhal Saxe's Minuet," the belt " Mi-
nuetto per ballo," or for dancing, perhaps, that ever was-,

compofed.

EXCALCEATIO-N, «•*, of, and caluus, jhot, dtfcaU

station, or the aft of putting oft t;

Among the Hebrews there was a particular law, whereby
a widow, whom her hufband's brother refufed to marry,

had a right to fummon him into a court »f jnflice ; and,

upon his refufal, might excalceate him, ;'. e. pull off one of

his fhoes, and fpit in his face ; which were both act ions of

great ignominy among that people.

The houfe of the perfon who had undergone them was
thenceforward called the houfe of the excalceated.

EXALCED, Excalceati, different orders of friars,

hermits, and nuns,, who amongft their other auiterities ..

barefooted, or wore nothing on their feet but fandals, were
diftinguifhed by the name of excalced, as the Francifcans,

Carmelites, Poor Clares, ccc. wbilft other branches of the

fame inftitute, but lefs rigid, were called calced, from their

members wearing fhoes. A particular branch of the Wal-
denfes, Vaudois, or poor men of Lyons, in the 12th century,

laid great ftrefs on the wearing of fabots or wooden clogs

inilend of fhoes, and therefore obtained the name of Saba-

tati and Infabatati.

EXCAMBIATOR. See Eicambio, and Exchange.
EXCAVATION, formed of ex, and cavus, hollow, or

cave , a pit, Sec. the act of hollowing or digging a cavity,,

particularly in the ground.

The excavation of the foundations of a building, by the

Italians
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Italians called cavationf, is fettled by Palladio at a fixth

part of the height of the "whole building: unlcfs there be

cellars underground, in which cafe he would have it fome-

what more.

Excavation of l"al!ics, in Geology, is a fubject which

has exercilcd the thoughts of many ingenious men, the

greater pait of whom have fuppofed that thefe ftupendous

and important operations were effected by violent currents

of water, which at tome period made their way down them :

but a more careful examination has fhewu, that in fcarccly

any iuftances are the excavated rmterials to be found, or any

pait of them, as mud inevitably have happened at the bends

and junctions of valhes, particularly thole which lie far in-

land, had the mere walking of water been the caufe of val-

lies : but Mr. Farey, and Dr. William Richardfon, have of

late, and feparately as it mould feem, come to the conclu-

fion (Philofophical Magazine, vol. xxxiii. p. 204 and 262.)

that thefe excavations were effected by caufes acting " from

above the furface of the earth," which completely carried

off the matter which once filied up the vallies, and originally

joined thofe eorrefponding parts of ftrata, whole edges are

now in a great number of instances to be traced in their op-

polite fides : thefe opinions of the former gentlemen have

been already flightly noticed, and referred to, in our articles

Coal, Colliery, and others.

EXCELLENCY, a quality, or title of honour given to

ambaffadors, and other perfons, who are not qualified for

that of higiinefs, as not being princes ; and yet are to be

elevated above the other inferior dignities.

In England, and France, the title is now peculiar to am-

baffa.lors : but it is very common in Germany and Italy.

Thofe to whom it was firft appropriated were the princes

of the blood of the feveral royal houfes ; but they quitted it

for that of highnefs, upon feveral great lords affuming

excellency.

The ambaffadors have only borne it fince the year 1593,
when Henry IV. of France fer.t the duke de Nevers

ambaflador to the pope, when he was firft complimented

with excellency. After that, the fame appellation was given

to all the other ambaffadors refiding at that court ; Irom

whence the practice fpread through the other courts.

The ambafTadors of Venice have only had it fir.ee the

year 1636, when the emperor and king of Spain confentcd

to allow it them.

The ambaffadors of the crowned heads difpute the giving

«if that title to the ambaffadors from the princes of Italy ;.

where the practice is not eftabliftied.

The court of Rome never allowed the quality of excellency

to any ambafTador who was a churchman, asjudging it afecular

tjtle. The common rules and meafures of excellency were a

little variable
;
with refpect to the court of Rome. The

ambafTadors of France, at Rome, anciently gave the title of

excellency to all the relations of the pope then reigning ;

to the Conftable Colonna ; to the duke of Braceiano, and

the eldelt fons of all thofe lords ; as alfo the dukes of ! favelli,

Cefarini, &c. But they have been fince more refer. ed in

thit refpect; though they ftill honoured all the Roman
princeffes with excellency.

The court of Rome, in their turn, and the Roman
princes, bellowed the fame title on the chancellor, miniitcrs,

and fecretaries of (lit", and prefidentsof the fovereign couits

of France ; the prefidents of the councils in Spain ; the

chancellor of Poland ; and thofe of the firft dignities of other

ftateS if they were not ecclefiaftics.

The word excellency was, anciently, a title of kings and

emperors ; accordingly Anaflafhis the library-keeper calls

Charlemagne big excellency. The fame title is ilill given
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to the fenate of Venice : where, after fainting the doge under

the title of frcnijfimo, the fenatom are addn-ffed under

thofe of your excellencies. The Liber Diurnis Pontif. Rom»-

gives the title excellency to the exarch and patricians.

The Italian and French have improved on fiinple excellen-

cy ; and made exceUent'tljimu, and exrcllcnl'ijfime, which have

been bellowed on certain popes, kings, &c.

EXCELSIS. See Gloria in excel/is.

EXCENTRIC, in Geometry, is applied where two cir-

cles, or fphcres, though contained, in tome meafure, within

each other, yet have not the fame centre ; and, confe-

quently, are not parallel ; in oppofition to concentric,

where they are parallel, having one and the fame common
centre. The fun's orbit is excentric, with regard to the

olobe of our earth : Mars is very excentric, with regard

to the fun ; that is, his motion is about a very different

centre.

Excentric Theory, in Ancient AJlronomy, one of the-

theories adopted by the ancient auronomers to explain and'

calculate the different irregularities which they had ob—
ferved to take place in the motions of the heavenly bodies.

It is not exactly afcertained at what period practical

aftronomy had attained fufficient perfection to indicate the

neceffity of fuch a theory. Piobably both the Indian and ;

Egyptian aftionomers were early acquaiated with the more

obvious inequality in the fun's orbit ; but Hipparchus is the

iirft agronomical writer who feems to have aimed at deter--

mining it with any degree of precifion.

The theory embraced by Hipparchus is faid to have been,

firft taught in Greece by the difciples of Pythagoras^

Though their knowledge on the fubject is fuppofed to have

been derived from the oriental nations, yet it is highly pro-

bable they contributed to ftrengthen the prejudices in favour

of circular and uniform motion, which afterwards proved'

the fource of fo much difficulty and error in all the fy Items

of ancient aftronomy. It was from this prejudice, early af-

fumed as a principle, that nature could not, confiftently with'

the obferved iimplicity of her defigns, adept any other form

for the celeitial orbits than that of perfect circles, nor any

other motion than what was perfectly uniform. The pro-

blem, therefore, that occupied the aftronomers and philoso-

phers of thofe days, was to explain the various irregularities*

which they obferved in the planetary motions, without in-

fringing on the above principle.

There were two theories cholen for this purpofe, nearly

equivalent in their principle, the concentric and the ec-

centric.

In the concentric theory the earth was fuppofed to be

placed in the centre of a circle, on the circumference or

which the cent re of another circle revolved, and on the circum-

ference of this fecond circle, called an epicycle, the planet wan

fuppofed to move. The firft circle was culled the deferent, and

by affigning a fuitable ratio to the deferent circle, and to its

eorrefponding epicycle, fome ef the more obvious irregula-

rities were pretty accurately represented. Fig. wo* Plate

XIII. j4Jlronomy, is the representation of the concentric the-

ory. Let C be the centre both of the earth and of the cirelc

FDD, and let H G K be a fmallcr circle, or epicycle, whofe
centre B moves uniformly in the circumference F B D, from

weft to eaft, or in confequentia, while the fun moves alfo uni-

formly and with the fame velocity in the circumference of the-

epicycle, in antectdentia in the upper part, but in eonfequen-

tta in the lower part. If the point G of the epicycle, called

its apogee, as being molt dillant from the earth, be fuppofed

at the beginning of the auomalillic revolution to be placed

in the point A of C F produced ; and if when it comes to

G, the arc G H be taken Similar to F B, the point H will'

bo
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be the place nf t!ie fun when the centre of the epicycle has

moved from F to P>. It then in C F, to which 15 H is pa-

rallel, we t;>ke C E — B H, and Oil E as a centre, with

the diftanceEA = C !•'. defcribe the circle A HP, the

fun would be (e^n from E to move in this circle equably ;

for t A. E H is equal to the angle FCB; but feeii

from C, the centre of the earth, it will appear to njo»e in

it inequably ; for the angle A C H, in trie firft circle of

anomaly, that is, in the paffage of the fun from A to P, is

always Iefs than A E H or F C B ; and its true place H
wiil be lefs advanced hi longitude than its mean place B.

When again the centre of the epicycle or the mean place of

the fun, having defcribed a femicircle, (hall have come to D,
the fun, having defcribed a femicircle of the epicycle, will be

found in P, the perigee of the orbit A li P, and its mean and

true places B and H will be feen from C to coincide asthjey

d:d i.i the apogee A. But in the fun's pafTage from P to

A, that is, in the fecond femicircle of anomaly, his true

place H, as feen from C, will be always more advanced in

longitude than his mean place B : for in this femicircle the

angle P C H is always greater than P F. H or D C B. The
angle EHC or BCH, which is the difference between

-the mean and true places of the fun, is called the equation

of the orbit, and it is evident that this equation will be

greatefl in N or M, where the centre B of the epicycle is

go
r
' diftant from either of the apfides.

It was thus that the ancients originally proceeded in

their reprefentation of the folar inequalities, and the re-

prefentation feemed to be fufficiently juftified by obferva-

tion; at lead, till the days of T. Brahc, no obfervations

had been made with fufficient accuracy to fubjeft it to

fufpicion. Their fuccefs alfo, while no lunar inequality

except the fimple anomaliftical one was difcovered, was

equal in the application of the fame concentric theory to

the motions of the moon : and having, in two cafes, thus

fuccefsfully, by means of one fubordinate fphere or epicy-

cle, reconciled apparent inequality of motion with real uni-

formity, it was natural to fuppoie that other inequalities,

though more various and complicated, might be explained

in a limilar manner, and required only the addition of other

epicycles. The lame method of procedure, therefore, was
continued, and every new inequality which obfervation dif-

covered, was accounted for by a new fphere or epicycle

producing it, till the whole number employed in the fyftem

amounted to 34. Arillotle, on narrower examination, found

thefe infufficient, and added to them 22 : but ftill they were
deemed infufficient ; and the number was at lall increafed

to 72. But though it was not till long after the days of

Arillotle, that the theory was carried to fuch a degree of

extravagance, the multiplication of epicycles rendered it,

even in his time, almoll as intricate and complex as the ap-

pearances which it was intended to explain. Some exam-
ples of this kind will occur on the revival of it by Coper-
nicus and T. Brahe : and when Hipparchus and Ptolemy
introduced excentric orbits, and by means of them fome-

what diminifhed the multiplicity of the fpheres employed
by their predeceffors, they were thought to do a fignal fer-

vice to allronomy.

The manner in which Hipparchus explained the folar in-

equalities, in his excentric theory, was to this purpofe.

Let O ijig. 1 1 1 .) be the centre of the earth and of the ftarry

fphere. Let B C D E be the ecliptic, or great circle in the

primum mobile in which the fun feems to perform his annual

revolutions; and, in the fame plane, but on a different centre

Z, let the circle A L P be defcribed. This is the circle,

or orbit, in which the fun is fuppofed actually to move, and
to defcribe round its centre equal arcs or angles in equal

times : or rather, he '.» fuppofed to he earned

lotion of the circle itlelf j u bee;

i not occupied by the earth,

It is evident, in thi ;

placed in Z, a fpeel

li ;. fupp fed '.
•
!.

alfo uniformly ia the eclipl ! in

O, at the diltanc- O Z from the centre ;

and therefore, vrhen his mntioi

by a fpectator in 0, th

for example, he departs from A the apogi

and conies to K., he would 1 t R
of the ecliptic ; but from O, the centre of the earth, he

is feen in C, a poi ; in longitude. On the

contrary, when he departs from P, the perigee of the ex-

centric, and comes to N, his place in the ecliptic, as

from Z, is the point V ; but feen from O it is the p

F, more advanced in longitude than V. Any line.

drawn from the trie to the 1";::,, 01

parallel to it drawn from O, i mo-
tion, and determines th maly A Z K; and any
line, as O K, drawn from the fun to the centre of the earth,

is called the line of true motion, and determines the true

anomaly AO K ; and the angle O K Z, which is the dif-

ference between the mean and true anomalies, is the equation

of the orbit. In the apogee and perigee this equation

vanifhes, in the fame manner as in the concentric theory,

becaufe there the lines of mean and true motion comm-

and at the points L, L, where a perpendicular to the line

of apfides, drawn through O, meets the excentric, it comes

to its greatell amount. Thus, by the iingle fuppofitioa

that the folar orbit was excentric to the earth, Hipparc
fupplied the place of the epicycle added to the concentric :

nor is it difficult to perceive that the teprefcntatioilS, given

by both theories of the folar inequalities, were in their

effects precifely the fame.

In both thefe theories, it is evident that the inequalities

of the fun were confidered as purely optical : and what was
principally required was to find the point O, in the line

A P of the apfides, in which the earth mult be fituated, in

order to give to the folar motions the jult inequality which
obfervation required; and to determine the longitude A of

the folar apogee, that is, the point B of the ecliptic to

which it is referred from O. Without finding the juft ex-

centricity O Z, the calculated differences, or equations, be-

tween the fun's mean and true places, would not correfpond

with the obferved differences : and without difcovering the

polition of the apogee, the calculated equations, however
accurate, would not be applied in their proper places. In

thefe invefligations the procedure of Hipparchus was as

follows.

Let B
{fig.

1 1 3.) be the place of the fun at the vernal equi-

nox, B D an arc of the excentric equal to his mean motion

for 94A days, that is, from the vernal equinox to the fum-

mer iolftice, D F an arc equal to his mean motijn for

92 i days, or from that folflice to the autumnal equinox :

let the chord B F be drawn, and from D another chord

D E G perpendicular to B F. The point E of the inter-

feftion of thefe chords is evidently the point where the earth

muff be fituated: for it is the only point from which

B, D, F, G, can appear at the diftance of 90^ from one an-

other, and as they appear aftually in the heavens.

It was required, therefore, to determine the excentri-

city E C, or the diftance of the point E from C, the cen-

tre of the folar orbit. Since the arc BD F cf the mean
motion, and which the ancients fuppofed to be the only

real motion of the fun, from B the vernal to F the autum-
nal
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nal equinox, is given by menus of tlie annual revolution,

and COnfiftB of 184 20', its half BH will confift of

92 10'. Through H draw the diameter H C; and through

C the centre of the orbit, the diameter C K perpendicufar

to 11 C, and meeting D E in I. ; and join C E. If from

B D, the mean motion for 04 J days, and =93 9' we fub-

tr»c\ BH = 92^10, the remainder DH will be Found
= 59': and if from B H we fubtract the quadrant K H,
the remainder B K will be = 2 10'. Therefore C L and

E L, the fines of the arcs D H, B K, will be given in

parts of C D = I0,0C0; the former to wit = 172, and the

latter = 378. Therefore the eccentricity E C, being the

hypothenufe of the right-angled triangle E L C, will be

found in the lame parts: for E C' = C L' + E L% and

therefore E C = 415.
By producing EC to meet the excentric in A and P, we

fhall have the line A P of the apfides: and the longitude

of A the apogee will be found from the fame triangle EEC;
for C E : EL : : R : fin. E C L = K C A = B E A =
C, 30'. Since B therefore reprefents the point of Aries,

the place A of the apogee fell fhort of the folflitial point

D, 24 30', in the days of Hipparchus. It is now between

9 and 10 more advanced.

When the eccentricity and the longitude of the apfides

were thus determined, the equations of the orbit, or the dif-

ferences between the mean and true places of the fun, were

obtained by a very fimple trigonometrical computation. For
in the excentric theory, 'Jig.i 1 lA when this equation comes
to its greatefl magnitude, in the points L, L, or M, M,
where perpendiculars to the line'of apfides drawn through

O or Z meet the excentric, the excentricity O Z becomes
the tangent of the angle Z M O to the radius of the orbit

Z M : and at any other point K, with the excentricity O Z,
the radius Z K, and the angle KZO the fupplement of

the mean anomaly A ZK, the equation ZKO will be
found by the analogy KZ + ZO:KZ— ZO: Man. i

A Z K : tan. ;(ZOK-ZKO). The calculation will

be preciielv the fame in the concentric theory if E C be

taken in C A, Jig. 1 10.) equal to the radius of the epicycle,

that is, to the excentricity O Z, [Jig. r 1 1.) and will produce
the fame reiults : and the excentric theory will be found to

diner from the concentric only in fimplicity. It is probably

needlefs to obferve that the parallels O L and Z M will

mark the fame point in the zodiac.

Though thefe theories were thought fufficient to ex-

1 the folar motion, in that imperftft ftate of pra&ical

.uorny, yet they were found entirely to fail when ap-

plied to the obferved motions of the moon and planets. A
new fcheme was therefore adopted by Ptolemy, in which,

ever, the principle of uniform motion was in faft aban-

di ned. This confided in afTuming an imaginary point as

the centre of a new circle, called the equant ; and it was
ofed that to a fpectator fituated in that poinc the

motion of the planet would appear to be uniform. It is

not now exaftly known if the Greek aflronomers invented

this theory, or if they received it by tradition from the

eallern nations, but it is a curious circumilance to obferve,

in the hiftory of the fcience of aflronomv, how very near

the truth the ancients arrived by trial and obfervation ; for

their deferent circle and epicycle reduced the figure of the

orbit really to an oval form, and the two points in which
they placed the earth and the centre of the equant were
many centuries afterwards difcovered to be no other than

the foci of an elliptic orbit. The true theory was kept
it '. ,- an obftinate adherence to an ancient preju-

, for what a lingular method was nature fuppofed to

take, in order to adiicic to this principle of uniform and
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circular motion ; after a number of unmeaning efforts, fhe

only accomplimed an apparent uniform motion round an

imaginary point, in which no fpedlator could ever pofiibly

be placed to admire the beauty of the contrivance :

The mode of determinii tanl was as follows.

Let A be the centre of the earth, [Jig. 1 13.) luppofe the

centre of the world D,lhe centre of th.- orbit of a planet, or of

the excentric circle, F K M L E, called the deferent, (fee

Epicycle.) Upon the point F is defcribed the epicycle

G Q, and above D a point E is affumed equal to the ex-

centricity AD, and from the point E another circle is

defcribed, 11 K O L R, of the fame magnitude as the de-

ferent. This fecond circle is called the equant, becaufe

the centre of the epicycle, which moves upon the deferent,

has neverthelefs an equal motion round the centre E of the

equant, for the epicycle defcribes its deferent with an

unequal motion, which fliould difappear when referred to

the centre of the equant, fo that the angle, fuch as F E I,

formed by the line of apfides A F, and by the line drawn
to the centre of the epicycle, arrived at I, may be always

equal in equal times ; for this reafon Ptolemy calls the

point E the point of equality. The angle F A I is the

true anomaly of the excentric, the angle F E I the mean
anomaly, and which is always formed at the centre of the

equant.

Kepler had endeavoured to explain phyfically the caufe

of the equant, that is, why there fliould be a point E
different from the point D, about which the motion was
regular and uniform, (Myfter. Cofmogr. c. 22.) He was
perfuaded the caufe was general, and that the equant muil
take place in the orbit of the earth, as well as in the

other planets. Neither Tycho nor Copernicus had em-
ployed an equant, but Kepler was perfuaded that the

points E and D in an excentric were not the fame, par-

ticularly when Tycho informed him that the annual orbit,

or excentric of the fun, appeared to him not to be always

the fame.

Kepler fufpedled that this variation arofe from the point

of equality not being the centre of the circle ; and in the

courfe of his inveftigation of this quellion, he was led to

the difcovery of the bifeftion of the excentricity in the

cafe of the earth, whereas the ancients only admitted it in

the cafe of the fuperior planets. See Excentricity,
bifeflion of.

EXCENTRICITY oj the Orbit of a Planet, in AJlro-

nomy, is the diitance between the centre and the focus of

the ellipfe in which it revolves. The difcovery of the

excentricity in the orbits of the fun and moon is attributed

to Hipparchus, who wrote a treatife on this fubjeft 150,

years before our era.

The excentricity of the orbit is computed from the
greatefl equation of the centre, by the following propor-
tion : As 5; i7'44."8, (the arc = rad.) is to half the

greatefl equation, fo is rad. = 1 to the excentricity. See
Equation, an : Elliptic Motion.

But when the greatefl equation has been found, and ac-

curately determined by obfervation, the excentricity may
be practically .educed by ufing the rule of falfe pofiion,

or by fiip'ioliug the excentricity known, and finding by
trial the greatefl equation correfponding to it

The eccentricities of the planetary orbits are ufually

calculated o: a fcale which fuppofes the mean diflance of
the earth from the fun divided into one hundred thoufand

parts, and the excentricity is exprefted in proportional parts

of that fcale.

The following formula for cal ulati
,

the excentricity is

given by Lambert in the Ephem, dc Berlin.

Let
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Let E be the greateft equation of the centre, c the ex-

E
centncity, make —— = a.

The excentricity will then be expreffed by the following

ferics.

i «'
, 5 8 7 , 4°5_^3 , &c

2 768 93°4° 2642411520
The quantity a, is always a fmall fraction, particularly

for the fun ; if we fuppofe with La Place, E = 2 '.1409

•decimal for 1750. Then,
2.1400

M = -T-l~ = O.O33629
63.6620

i a = o.O I 68
1
4.

The fecond term, —;— ^, is lefs than 0.000001, and
768

may therefore be entirely neglected.

Table of Excevtrlcit'tes according to d'jfcrcnl jtuthort.

IjOg "i i-\* en.

Planets. Kepler. Caffini. Halley. La I^ande. h t, parts ol the

meai)diftance

Mercury 8150 8C.924 7970 7955 4 J9-3
128399

Venus 501 5'7 504.985 498 7.8378910

The Sun 1S00 169 1691.90 1681.3958.2253628
Mars 14115.5)14155 ' 14183.7 S.968S921

Jupiter 25074 2506 25078.6 *5OI 3-3 8.68 19346
Saturn J4H3-5 5432 54381.4 53640.42 8.7499109
Herfchel 90804 8.6774873

The fol owing table of excentricitiev in p;

major axis is taken from the ' Syftem of the V

La Place.

Mercury - 0.20-513

Venus - 0.006S85

Earth . 0.016814
Mars - 0.093 8cS

Jupiter - 0.048877
Saturn - 0.056223
Uranus - 0.0466S3

The fee ular variation of t lefe numbers is

(the fign -- indicates a diminution.)

Mercury . + 0.000003369
Venus - — 0.000062905
The Earth - — 0.000045572
Mar? - + 0.000090685
Jupiter - + o.coo 134254
Saturn - — 0.000261553
Uranus . — 0000026228

parts of the

follows

Excentricity, bifedlon of. The bife&ion of the ex-

centricity is a curious principle affumed by Ptolemy, and

the ancient aftroiiomers, to explain the irregularities of the

planetary motions. It is thus defcribed by Dr. Small.

The inequalities of the planets were fo various and intri-

cate, that the explications of them were tor a long tin e

extremely imperfect, and fo partial, that no Grecian altro-

nomer before Ptolemy had fuppoted it practicable to give

a compleat theory of all. In the more ancient times the

explications of them appear to have been made by orbits

concentric to the earth, and charged with epicycles : but,

as Ptolemy had found no method of reprefenting the fe-

cond inequalities, except by means of epicycles, fo, to

avoid the perplexity occafioned by the multiplication of

them, he gave the preference to an excentric orbit for the

feprefentatioo of the firft. j and, by the fupcrior fimplicity

of the reprefentation, the authority of the excentric theory

was for many centuries cflablifhed. With refpeft to thole

firil inequalities, at lealt of the fuperior planets, it appears

to have been originally fuppofed, that they might be fiiflt-

tly accounted for by the more Ample folar hypothefis.

For, if the planet, ill confequence of its fecond inequalities, be

represented as moving in the circumference ah c [Jig, 1 J '

)

of an epicycle, the centre A L P Q, of this epicycle will

reprefent the places which it would occupy, if it were di-

v fl id of 11 fecond inequality : and it was thought a Suffi-

cient explication of the firll inequality, to fuppofe thai

this centre moved equally round Z, the centre of the or-

bit, and coufequently inequably round O, the centre of
the earth. But when, according to Kepler's conje&urei

on this fubjecl, they endeavoured to account for the ine-

quality oi the latitudes in oppolition, and of the digrefliom

of the planet;, especially their greateft digreffions, from

the point oppofite to the iun, by variations of their riif-

tances from O, it appeared that the point Z, round wh
the planet moved equably, could not be the fame with the

centre of the orbit ; for, both the latitudes, and alfo the

angles a c, dOf, which the epicycle fubtended at the

centre of the earth, were found to be greater at the apogee,

and lefs at the perigee than the limits of the excentric

ALPQ permitted ; and that, confequently, the centre of

the orbit occupied a place nearer than Z to the centre of

the earth. It was therefore a matter of much greater dif-

ficulty to form an hypothefis for the motions of the pla-

nets, than for thofe of the lun : for, if their firft inequalities

required one determined excentricity, 01 diftance between

the centre of uniform motion and the centre of the earth,

the variations of their latitudes, and of their fecond inequa-

lities, fhewed that this was not the excentricity of the or-

bit in which the epicycle moved, and that this orbit evi-

dently required another. In what proportion the diftance

Z between the centre of uniform motion and the centre

of the earth ought to be divided by the centre of the
'

orbit, appears to have been for a long time a matter oi

much uncertainty. But Ptolemy cells us that, on applying

himl'elf to inveftigate the meafure of the approach of the

centre of the epicycle, within the circle A L P O at the

appgee, and its confequent withdrawing from it beyond
the perigee, he found, by multiplied observations, that the

centre of the orbit lay precifely in the middle, between Z
the centre of uniform motion, and O the centre of the

earth. This is the famous principle, known by the

name of the bifeCtion of the excentricity : and, as Pto-

lemy gives no account of the means by which it was-

difcovered, nor of the obfervations from which it was
inferred, his affuming it has juftly excited the wonder

of all aflronorr.ers. The greater part believed him to have

affumed it merely from conjecture, and not to have derived

it, as Kepler more generouily fuppofed, from any obferva-

tions ; and there feems to be fome reafon for thinking that

it came to him by tradition, from the more ancient altrono-

mv of the Eaft.

EXCEPTIO, in the Roman Law. See Pleading.
EXCEPTION, Something referved, or fet afide, and

not included in a rule.

It is become proverbial, that there is 110 rule without an

exception; intimating, that it is impoffible to comprehend
all the particular caics under one and the fame maxim.
But it is dangerous following the exception preferably t»

the rule.

Exception, in Law, is a ftop or ftay to an action.

The term is ufed indifferently, both in the civil and com-
. mou
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nion law ; snd in each exceptions arc divided ii.to dilatory

and peremptory.

In law proceeding!, exception is a denial of a matt t al-

leged in bar to the action ; and in chancery it is that which

is alleged againfl the fuificiencyof an anfwer, &c. Excep-

tion, in a general fenfe, includes all the kinds of defeni .

or vindication, which a perfon, again 11 v horn a proa I

brought, makes ufe of to prevent or retard its eff<

The civilians reckon three kinds of exceptions ; v't

clinatory, whereby the authority or the judge or court is

difallowedj dilatory, intended to deter or prevent the

thing from coming to an iffue . and p rempt ry, which are

proper and pertinent allegations, founded on fome pre-

fumption that Hands for the defendant; as want of age,

or other quality, in the party; or other matter that may
be decided, without entering into a full diicuflion of the

merits of the caule.

Exception to evidence, is where a demurrer is offered

in any civil caufe, on account of the infufficiency ot

evidence given, and the court does not agree to it ; in

which cafe the court or judge are required to feal a bill of

exceptions, by flat. Wertm. 2, 13 Edw. I. cap. 31. which

is in the nature of an appeal, examined in the next imme-

diate fupenor court, upon a writ of error after judgment
given in the court below. See Demurrer, and Evi-
dence.
Exception, in deeds and writings, is the faving of a

particular thing out of a general one granted by deed, as a

room, fhop, or cellar, out of a houfe ; a field, or timber-

trees, out of land, &c. Exceptions of this kind mull not

crofs the grant, nor be repugnant to it, or elfe they are

void of courfe
;
yet there may be a kind of exception, or

faving out of an exception, lo as 10 make a thing as if never

excepted ; as where a leafe is made of a reftory, excepting

the parfonage-houfe, faving to the lefiee a chamber, this

lhall pafs by the leafe.

EXCEPTIVE Conjunction. See Conjunction.
Exceptiv

e

propqfitions, are thole wherein fomething is

affirmed of a whole fubject, abating fome one of the parts

thereof, which is excepted by a particle, thence called an

exceptive particle, or particle of exception.

Thus, " All the fe&s of the ancient philofophers, except

the Platonifts, held God to be corporeal. Covetoufnefs is

inexcufable in reipect of every thing, but time."

EXCESS is diftinguifhed into natural and moral : the

firrt, is a part whereby one quantity is greater than another.

Thus, we fay, this line is longer than that ; but the excefs

is inconfiderable.

The latter is an intemperance, or going beyond the jufl

bounds and meafures prefcribed for any thing. Thus,
we fay, excefs in wine, women, &c. is prejudicial to the

health.

EXCESSIVE, in Mufic, is ufed as a prefix to denote

the excefs of certain tempered intervals above the true in-

tervals of the fame name ; it is generally oppofed to defec-

tive, -viz. when there is a deficiency to the fame extent as

there is here an excefs ; but their ufe is not limited to any-

certain quantity of excefs or defect, they being fometimes ap-

plied in conjunction with or to reprefent the diafchifm, fome-

times with enharmonic dielis, at others with minimum femi-

tone, &c. ; whereas the prefixes, redundant and deficient, are

ufed only with the major comma, and hence the word comma
is fometimes omitted ; and in like manner the prefixes fuper-

fluous and diminifhed are confined to the minor femitone,

which lafl word is therefore fomctinvR omitted in naming

the clafs of intervals, which are increafed or lefTened by a

minor femitone.

Vol. XIII.
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EXCHANGE, in Commerce, and Po
i- the act of paying or receiving money .

its equivalent in the money of anol try, !_ 11

of bills of excha

This fcience, therefore, comprehends both the reduction

of monies, and the negotiation of bills : it determines the

relative value of the currencies of all nations, and (hews

how foreign debts arc difcharged, loan:, ai d I ; t:d,

and other remittances made from one place to anotl

without the rifk or expence of tranfporting fpecie.

This important fubjeel n a\ be confidered under the <

following heads, namely :

1. Bills of exchange.

—

2. Par of exchange.— 3. Courfe
of exchange.—4. Monies of exchange.—5. Arbitration
of exchange.

Bills of exchange.—A bill of exchange is a written order

for the payment of a certain l'tim of money at an appointed

time. It is a mercantile contract in which four perfons are

moftly concerned, viz. 1. The drawer, who receives the

value. 2.. His debtor in a diltant place, upon whom the

bill is drawn, who is called the drawee, and who is to ac-

cept and pay it. 3. The perfon who gives value for the

bill, and who is called the buyer and remitter; and, 4. The
perlon to whom it is ordered to be paid, who is called the

, and who may, by indorfement, pafs it to any other

holder.

Moll mercantile payments are made in bills of exchange,
which, until due, generally pafs from hand to hand, like

any other circulating medium. The laws of all trading

nations afford the mod ready and effectual means of en-

forcing the payment of bills, and hence that credit which
they lo univerfallr obtain, and which greatly facilitates the

operations of commerce.—For the laws, cuftoms, and re-

gulations of bills of exchange, fee Bill of exchange, and

Mercantile Law. See alfo Agio, Usance, and Days
of Grace.

Bills are diftinguifhed into inland and foreign, according

as they are made payable in the country where they are

drawn, or in a foreign country. Their functions, however,

are fimilar in both cafes, and therefore in explaining the

theory of exchange, we (hall begin with the operations of
inland bills as the mofl fimple and familiar.

Suppofe A. of London is creditor to B. of Edinburgh
ioo/. and C. of London debtor to D. of Edinburgh 100/.

thefe two debts may be difcharged by the operation of one

bill : thus, A. draws on B. and fells his bill to C. who re-

mits it to D. and the latter receives the amount from B.
when due. Here, by a transfer of claims, the London
debtor _pays the London creditor, and the Edinburgh
debtor the Edinburgh creditor.

By the foregoing example it appears that reciprocal and
equal debts due between two places, may be difcharged

without any cafh remittance, and it may be fuppofed that

fuch an operation is of equal convenience to the parties

concerned, in both places ; but when debts are unequal,

the advantage mull be likewifc different, as the obligation

of remittance is no longer mutual ; for the debtor place

mufl pay its balance either by fending cafh or bills ; and as

the latter mode is generally preferred for feveral reafons, an

increafed demand for fuch bills mufl be the confeque
and this enhances their price, as it would that of any other

faleable article.

This is tfhe plain principle of exchange which is con-
flantly exemplified in the premium paid for inland bills on
London ; for this city, being the grand emporium of com.
merce that furnifhes moll other places of the kingdom
with foreign merchandize, and being alfo the refidence of

4 M numerous
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numerous landlords whofc rents mud be remitted to them

from the country, it has generally a large balance of

debt in its favour, a great part of which mult be fent

in bills ; this creates a demand, and confequently a premium

which is moftly commuted for time ; thus, if A. of London

be creditor to B. of Edinburgh 200/. and C. of Lon-

don debtor to D. of Edinburgh only 100/. the balance of

100/. againlt Edinburgh cannot be cancelled by a trans-

fer of claims, but mud, wc will fuppofe, be remitted by

a bill, which can be only obtained at a certain number of

days after date. The moll general term for bills from Edin-

burgh on London is 40 days, and the intereft for this

time is about A per cent. The number of days here is

called the exchange, which has been known to vary con.

iiderably according to the balance of debt, or the plenty

or fcarcity of bills. A fimilar premium or date is

allowed for bills from all other places of Great Britain

on the capital, but bills at fight on any of thofe places

may be generally had in London without any premium

whatever.

Although the principle of foreign exchange is the fame

as that of inland, yet the former is more complicated in its

operations than the latter, owing to the denominations

of money not being the fame. This caufes a difference

in the mode of paying the premium for bills ; in which,

however, the date is taken into conlideration as well as

the comparative rates at which the monies are valued.

In foreign exchange one place always gives another a

fixed fum or piece of money for a variable price, which

fluctuates according to the balance of debt, as before Mated :

the former is called the certain price, and the latter the un-

certain price. Thus London is faid to give to Paris the

certain for the uncertain ; that is, the pound fterling for

a variable number of francs ; and to give to Spain the un-

certain for the certain ; that is, a variable number of pence

fterling for the dollar of exchange.

Whatever the uncertain price is, at any time, is called

the courfe of exchange. Now fuppofe Paris gives Lon-

don 25 francs for the pound fterling, and that this fum is

found to contain the fame quantity of pure fiver as 20 fhil-

lings, then the exchange is faid to be at par ; but if France

fhould give a higher price, it is faid to be in favour of

London, and vice verfa. This is the common mode of

judging whether the exchange be favourable or unfavour-

able to a place, though it is not always the correct method,

nor that which merchants generally aft upon. But before

we enter into any further explanation of the courfe of ex-

change, or the caufes of its fluctuation, it will be necef-

fary to explain more fully what is to be underftood by the

par of exchange, a fubjedt on which there is fome dif-

ference of opinion, even among writers of the iirit au-

thority.

Par of Exchange.

The par of exchange may be confidered under two ge-

neral heads ; namely, the intrin/ic par, and the commercial

par, each of which admits of* fubordinate divifions and

diftinftions.

The intrinfic par of exchange is the value of the money

of one country compared with that of another, with re-

fpeft both to weight and finenefs. Thus, two funis of

different countries are intrinfically at par when they contain

an equal quantity of the fame kind o'f pure metal, fepa-

rated from its alloy, which i3 always deemed of no value.

See Coin.
There fhould be two intrinfic pars, the one between

gold coins, and the other betweeen filvet coins ; and hence

the intrinfic par of exchange can be only determined
with accuracy between places which pay their bills in the

fame kind of metal, as between England and Portugal,

that pay in gold coin ; or between France and Spain, that

pay in Giver coin, for the relative value between thefe

metals is fcarcely ever the fame in any two countries.

It may he even obferved, that the value of the fame m»-
tal differs confiderably in different countries, and therefore

this intrinfic par of exchange cannot be always confidered

as a true equality in the value of monies ; thus in the safe

of France and Spain, where the latter country fupplies the

former with the materials of her filver coinage, filver

muft be mull valuable in France, and the difference fhould

be equivalent to the charges attending the removal,

fuch as the duty paid (in time of peace) to the Spanifh

government, for the exportation of dollars, the expences

of carriage, infurance, commiffion, intereft, Sec. all of
which amount to nearly 7 per cent.

A iinular computation might be made between gold in

Englai.d and in Portugal, as the latter country fupplies

the former with the materials of her gold coinage.

But where one country pays its bills in gold, and another

in filver, c par of exchange whatever can be pcr-

manentlv eftablifhed. An equivalency can be only alccr-

tained by valuing ;-.s merchandize the gold of one place,

and the filver of the other, according to the market price

of the day ; but this is the commercial par, which fhall be

more fully explained below.

Li afcertaining the intrinfic par between coins of the

fame metal, a queftion occurs, whether the computation

fhould be made according to the mint regulations of the

refpe£tive countries where the monies are ftruck, or ac-

cording to actual affays. The former is the mod general

method, though the latter is certainly the moft correft

;

fir while fome governments make coins according to their

full ftandard, as in England, others take advantage of the

allowance for remedy, and fometimes make it a fourcc of

confiderable emolument.

There are fome countries witli which no par of ex-

change, either intrinfic or commercial, can be peimancntly

fixed. Thefe are fuch as pay their bills in paper, which

muft have a fluctuating and precarious value. Even the

bank money of Arrfterdam and Hamburgh comes in a

certain degree within this defcription, as it bears a fluctu-

ating agio againft currency.

The commercial par is the comparative value of the mo-
nies of different countries, according to the weight, finenefs,

and market price of the metal?. This is the par which
merchants generally confiderof importance in their exchange

fpeculatior.s, and we cannot defineit better than in the follow-

ing paffage, taken from the Minutes of the Committee of the

Houfe of Commons, appointed in 1 S04, to enquire into the

ilateof exchange between Ireland and England. Several of

the moft intelligent merchants of both countries were ex-

amined on the occafion, and their evidence produced much
new and practical information.

In the examination of Benjamin Winthrop, efq. governor

of the bank of England, an interefting enquiry and invefti-

gation took place refpe&ing the par of exchange, from
which the following appropriate queftion and anfwer are ex«

traded.

Que/Hon.—" When a fum of Hamburgh currency, which
will buy a pound of bullion of given purity in the market
of Hamburgh, can purchafe a bill for a fum of Englifh cur-

rency, which will buy a pound of bullion of the fame ftand-

ard in the Englifh market, is not then the exchange at par

between thofe two countries ?"

Anfaier,
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AnfwetS—*' I confcfs it does appear to be a complete that place. Now, if England mould import from Franc-
par of exchange." goods to the value of ioo,oco/., and export only to the va.

This par of exchange is varioufly denominated by different lue of 80,000/., it may coil England 120,000/. to pay
Writers on political economy ; thus it is called the current, the whole debt, if it fliould be publicly known 1 hat fo great
the momentary, the political, and the eventual par) and a balance exilis, and therefore fecrecy is of peculiar im-
though each oi thefe terms feems to convey a eorrcft idea portancein this kind of buiinefs.

of-the fubjeft, yet we have adopted the word commercial as The fluctuations of exchange are moftly rrrater or k-fs

equally appropriate and more generally Uffderftood. according to the known amount of the balance, and the
Some notice might be here taken of what is called a expence and difficulty of conveying fpecie. By the ex-

dwr.etary par, in which an allowance is made for feignor- pence of fuch conveyance is meant the carriage and in fur-

age and mint expences, and alfo of a tdmmon or ejlimate ance, and by the difficulty the hazard ofevading thofe pro-
par, which generally differs from the trtte one; thus the hibitory regulations which, in mofl com. tries, impede the
pound fterling of England is eftimated at 11 guilders cur- exportation of coin ; and fo powerful is the operation of
rent of Holland; but fuch definitions are of little utility thefe caufes, that the exchange is fometimes very hio-h, or un-
in the illustration of exchange. equal, even between neighbouring countries, affording room
The following opinion 011 the par of exchange feems to for very profitable fpeculations for thofe merchants who cir-

Heferve quotation. It is tranflated Irom the preface of a culate bilk in the way of arbitration of exchange,
mod elaborate work, entitled " Diftionaire des Arbitrages," An unfavourable flate of the exchange with a country
by Francois Corbaux, publifhed at Paris in 1802. furuifhes a motive for exporting commodi lies to it. The

" Without dwelling any longer," fays this author, " on merchant under thefe circumftauces can afford to fell his
the arbitrary notions which have been formed of the par of goods as much cheaper as the premium which he receives
exchange, and without feeking to adopt new ones, which for his bill amounts to. Hence the courfe of exchange
might be rendered very numerous, we fhall conclude by ob- tends to correft itfelf, and, in peace, it feldom continues, for
ferving, that although the intrir.fic or pretended real par is any length of time, more unfavourable than the amount
made the foundation and principal element in the determi- of the expences which might be incurred by tranfporting
uation of the price of exchange, yet not being the fame in bullion to pay the balance which is to be remitted ; for bul-
the gold as in the lilver coins, the pais of thefe two me- lion may be confidered the univerfal currency of mer.
tals mould be kept totally ditliuft ; and that befides, as nei- chants, though it is not always of ready or immediate
ther of them fi»ds any direft application in the common application.

courfe of exchange affairs, it is through iguorance that fo Although an unfavourable balance of trade has been
much importance has been attached to them, and that they generally confidered an invariable caufe of an unfavour-
have been confidered as the moft correft expreffion of the able courfe of exchange, yet recent experience has fhewn
relative value of the monies of two countries. In fhort that this is not always the cafe. Thus, in the invefli-

to feek for a true and rational par is to fuppofe what can- gation already alluded to, which took place in the Houfe of
not exift, that is, the fixing of different principles and ele- Commons relating to the exchange between England and
ments which are fubjeft to continual variation, and, after all, Ireland, it was demonttrated that the balance of trade was
if this could be accomplished, it would prefent no object of in favour of Ireland, while the courfe of exchange
real utility

" was highly unfavourable ; it was, however, fhewn in fub-
However well-founded the opinion of Monfieur Corbaux fequent publications on the fubjeft by Meffrs. ParneH and

may be, we think it muft be at lead fatisfaftory to merchants Forlter, that though the balance of trade was in favour
to underfcand the intrinfic par of exchange, and therefore of Ireland, the balance of debt was unfavourable, or, in
we fhall give new tables of it at the conclulion of the pre- other words, the balance of remittance, on account of the
fent article, computed both in gold and filver, with rules number of Irifh abfentees refident in England ; but perhapt
and examples for performing all fuch calculations ; and fhall the political flate of the country was the chief caufe.
now proceed to the explanation of the courfe of exchange, In time of war the fluctuations of the courfe of exchange
which is a fubjeft of great importance, whether we confider are fometimes very great, particularly where large remit-

tances are to be made in the way of foreign loans or fubli.

dies. The exchange is likewife lowered by any debar-
ment of the coin of a country, or by the depreciation of anv
othcr circulating medium. Even an excefs of currency has
the effeft of turning the rate of exchange againft that place
where it prevails, us the excefs railes the price of all corn-

it in a commercial or political point of view.

Courfe of Exchange.

The courfe of exchange is the current price or propor-

tion between the monies of two places ; which is always

fluctuating according to circum fiances.

When merchants have occafion to draw or remit foreign modifies beyond their value in thofe places where no fuch
bills, they meet upon the Royal Exchange, where this kind redundancy exifts. It may, however, be obferved, that the

of bufinefs in London mult be tranfafted. The market is nature of exchange operates to cft'eft the general diitributioii

conftantly attended by exchange-brokers, to whom the of the furplus fpecie, and to maintain the level of money
wants of the parties who wifh to buy or fell bills are pri- throughout the commercial world. In fhort, in all cafes,

vately communicated. Thefe brokers, whofe confidential the exchange tends to an equilibrium.

fituation demands Itrift impartiality, bring parties to- Although the depreciation of the circulating medium of
getherf and fettle the courfe of exchange for the day, a country raifes the courfe of exchange again (I it, the circum-
as foon as they learn how the market Hands with refpeft to dance is not always a difadvantage. Thus, before the

the number of drawers and remitters. The commiffion reformation of our filver coinage, in the reign of William
fortius bufinefs throughout Europe, is one per mille (or the Third, the exchange between England and Holland,
thoufand) which is equally paid by the buyers and fellers computed by the flandaid of their fefpeftive mints, was 25
of bills. percent, againll England, but the current coin of England
When the courfe of exchange riles above par againft any was more than 25 per cent, below its nominal or ftandard

country, it il tti'.-ticoncludedthatthebalanceoi'trade is againft. value; and then exchange was virtually in favour

4M2 of



EXCHANGE.
of E IjiiJ, according to the ftatcment of Dr. Adam

It mav> be further nbfervtd, that the wealth of a country

will foraetimes raife the courfe of exchange againft it, on se-

nt of its importations of luxuries from abroad. Rich

countries are likewife, liable to have the courfe of exchange

tun. eel again ft them by the fubfidies which they may have

to n mit to lefs opulent ilates, ;;s before noticed.

Thus in 1793, t,1< " trade between Holland and England

was completely open ; and yet the courfe of exchange was

10 or 12 per cent, againft Amfterdam, owing probably to

the balance of trade being fo much in favour of London.

But, in 1794, when England undertook to fublidize Pruffia,

large remittances of bills were made through Amfterdam,

whicli caufedan immediate fall in the courfe of exchange

between that place and London, even below par : and

therefore at fubfequent periods of the war, it has been

thought prudent by the Engliih government to export

fpecie on fuch occafions, rather than to turn the courfe of

exchange againft London by the operation of remitting

large fubfidies in bill?. During the prefent war between

France and Auftria ( 1809) the latter power has been fub-

fidized by the Engliih government, which has been chiefly

done in bills, and this has tended to raife the exchange

againft England, in the places where thofe bills were ne-

gociated. But the caufe which has operated more power-

fully to produce this effect, is the great exportation

of goods to England, from Germany, France, and Hol-

land, without any adequate importation of Engliih mer-

chandize. Hence the exchange with London has been for

fome time greatly in favour of thofe places, while between

London and moft of the other parts of Europe it has con-

tinued nearly at par.

From what has been faid respecting the caufes, both com-

mercial and political, which produce the fluctuations of ex-

change, and which frequently counteract each other, the

following Ample conclusion may be drawn ; that whatever

produces a demand for bills on any place tends to enhance

their value, and therefore the courfe of exchange rifes and

falls according to the proportion which exiils between the

plenty and fcarcity of bills, that is, between the demand and

the fupply.

Monies of Exchange.

The following tables contain the monies of exchange of

the principal trading places of Europe, in ail their varieties

and combinations. Explanations are alfo given of the quo-

tations or lifts of the courfes of exchange, which are tranf-

mitted from one country to another for the government and

advice of merchants. Thefe quotations feldom give more

than the figures of the uncertain prices, omitting the deno-

minations of money and the certain prices, all of which are

here explained.

Note.—In all the uncertain prices the words more or lefs

are to be underftood.

Amsterdam.

Mon'us of Exchange.

Exchanges are computed in florins, ftivers, andpennings;

or in pounds, (hillings, and pence Flemifh.

16 Permkgs = 1 Stiver

30 Stivers = 1 Florin or guilder

2 Grotes or pence Flemifli = 1 Stiver

12 Grotes or 6 ftivers == I Shilling Flemifh

20 Shillings Flemifh, or 6 florins == I Pound Flemifh.

There are two forts of money in Holland ; namely,

lanco and currency ; banco generally bears a premium

againft currency of 4 or 5 per cent, which is called agio.

Quotation explained.

Uncertain prices. Certain prices.

{34 Sjfo, , Pound fterling

J4 Grotes Flemifh — 3 Francs

99 Ditto — 1 Ducat of exch.

44 Ditto — 1 Old crufade

86 Ditto — » Pezzaof 5f lire

9 J Ditto — 1 Pezza of S reals

34 Stive:

s

— 2 Marks
20 Ditto — 1 Rixdollar

Amfterdam
gives to

London

France
Spain

Portugal

Genoa
Leghorn
Hamburgh
Vienna

receives from
Antwerp 104 Florins — ico Florins

Breflau 144 Rixdolkrs — 100 Rixdollars

Venice 96 Soldi piccoli — 1 Florin

N. B. The exchanges of Amfterdam arc always tranfacled

in banco, unlefs otherwife expreffed.

Augsburg.
Monies of Exchange.

Exchanges are computed in florins and creutzers, and
alfo in rixdollars and creutzers.

60 Creutzers = I Florin

ii Florin or 90 creutzers = 1 Rixdollar of account.

Two forts of money are ufed here ; giro, that is, money
of exchange, and currency.

100 Florins of exchange = 127 Florins current.

Quotation explained.

"S & Uncertain prices. Certain prices.
gives to r r

Amfterdam / »3 ^dollars of 1
for IC0 Risdollars

I. exchange i

Hamburgh 118 Ditto Ditto — ico Ditto

Francfort 102 Rixdollars cur. — 100 Ditto

Leipfic 99 Ditto Ditto — ico Ditto

Florins 45 I _ t pound fter
,.ng

Paris 120 Florins current — 300 Francs

Nuremberg 101 Florins Ditto — 100 Florins

receives from

Genoa 62 Soldi fuoribanco— 1 Florin

57 Soldi monetae _ f ^^

r 10 l'lonns 45 1
London < r

I creutzers J

° 1 buona J
L

Vienna 128 Florins — 100 Ditto.

Berlin.
Monies if Exchange.

Exchanges are computed in rixdollars, good grofchen,

and pfenings currency.

1 2 Pfenings = I Good grofche

24 Good grofchen = 1 Rixdollar of account.

Quotation explained.

.

r ln
Uncertain prices. Certain prices,

gives to r r

Amfterdam 154 Rixdollars for 100 Rixdollars

Breflau ioo| Ditto — 100 Ditto

Hamburgh 158 Ditto — 100 Ditto

Konigfberg

Francfort

Leipfic

London ?

Paris

Augfburg
Vieniia

Ditto

105 Ditto

I04 Ditto
6J Ditto 1

2

grofchen

83 Rixdollars

106 Ditto

60 Ditto

Pound fterlin

— 100 Ditto
— 100 Ditto
— 100 Ditto

}-
— 300 Francs

— 100 Rixdollars

— IOO Ditto.

Bologna.

C



EXCHANGE.
Bologna. See Rome.

Bremen.

Monies of Exchange.

Exchanges are computed in rixdollars,

5 Swares ~ i Grote

72 Grates = 1 Rixdollar of

Quotation explained.

Uncertain prices.

grotes, and fwares

account.

Bremen
givi."S to

Amfterdam
Hamburgh
Francfort

Leipfic

London
Nuremberg
Paris

143 Rixdollarg

142 Ditto

1 10 Ditto

104 Ditto

605 Ditto

104 Ditto

20 Grotes

90 Rixdollars

Certain prices.

for IOO Rixdollars

— loo Ditto
— 100 Ditto
— 100 Ditto
— 100 Pounds iterling

— 100 Rixdollars

— 1 Franc
— 100 Rixdollars.

Breslau. See Berlin.

Cadiz.

Monies of Exchange.

Exchanges are computed in dollars, reals, and maravedis

of old plate ; alfo in ducats of exchange, and in dobloons of

plate, or piftoles of exchange.

34 Maravedis = I Real

8 Reals = 1 Dollar of plate

375 Maravedis of plate = 1 Ducat of exchange

4 Dollars of plate = 1 Piftole of exchange.

N. B. Vellon, the current money of Spain, is to old plate

as 17 to 32 ; that is,

_ , .. „ f 17 Reals or maravedis
32 Reals or maravedis vellon = j of oW p iate .

Quotation explained.

Cadiz
Uncertain prices. Certain prices,

gives to .
r

Genoa 1 21 Dollars of plate for 100 Pezzeof 5! lire

Leghorn 130 Ditto — 100 Pezze of 8 reals
. .?. \ir j:_ _r^

1 Ducat regnoVT , f 200 Maravedis of "I

NaP les
{ plate /

-
receives from

Amfterdam 97 Grotes Flemifh —
London 42 Pence Iterling —
Paris 78 Sous tournois —
Hamburgh 90 Grotes Flemifh —
Lifbon 2470 Rees —

1 Ducat of exch.

1 Dollar of plate

1 Ditto

1 Ducat of exch.

1 Dobloon of plate

Constantinople.

Monies of Exchange.

Exchanges are computed in piaftres, paras, and afpers
;

or in piaftres and afpers,

3 Afpers = 1

40 Paras or 1 20 afpers = I

Quotation explained.

Uncertain prices.

Para

Piaftre or dollar.

Conftantinople

gives to

London
Vienna

Leghorn
Genoa
Amfterdam

17 Piaftres

50 Paras

145 Ditto

24 Ditto

65 Ditto

Certain prices.

for 1 Pound Iterling

— 1 Florin

— I Pezzaof8 reals

— i Lirafuori banco

— 1 Florin current

Conftantinople TT

gives to
Uncertain prices.

Paris 200 Piallres for

Venice 360 Paras —
receives from

Mat-

Certain pricei.

300 Francs

f 1 Sequin of 22

I lire

feilles j : Franc
' 50?

I centimes J

}-Hamburgh -j

Smyrna

25 Grotes

Flemifh

1 10 Piallres

1 Piaftre

i Ditto

100 Ditto.

Copenhagen.

Monies of Exchange.

Exchanges are computed in rixdollars, marks, and flril

lings Danifh ; and i'ometimes in rixdollars, marks, and iki'l

lings lubs or Hamburgh. Pfaiings are alfo fometime:
reckoned.

12 Pfennigs = j Skiiling

16 Skillings = 1 Mark
6 Marks Danifli, or 3 marks lubs = 1 Rixdollar

2 Marks or {killings Danifli = 1 Mark or (killing lubs

Quotation explained.

Uncertain prices. Certain prices.

[43 Rixdollars for 100 Rixdollars

149 Ditto — 100

6 Rixdollars 30

1

(hillines j

"

Copenhagen
gives to

Amfterdam
Hamburgh

London i

Paris 25 Skillings Danifh —

Ditto

Pound Iterling

1 Franc.

Dantzic
Monies of Exchange.

Exchanges are computed in florins, grofchen, and pfen.

ings.

18 Pfenings = 1 Grofche

30 Grofchen — 1 Florin or gulden

3 Florins = 1 Rixdollar.

Dantzic
gives to

Amfterdam
Hamburgh
London
Paris

Francfort

Leipiic

Quotation explained.

Uncertain prices.

for372 Grofchen

169 Ditto

24 Florins

liO Rixdollars

105 Grofchen

125 Rixdollars

Florence. See Leghorn

Certain prices.

1 Pound Flemifh— I Rixdollar fpecie

— 1 Pound fterling

— 300 Francs
— 1 Rixdollar.

— 100 Ditto.

Francfort.

Monies ofE xchange.

Exchanges are computed in florins and crcutzers ; or in

rixdollars and crcutzers ; alfo in florins and bat/.cn.

4 Creutzers = 1 Batze

60 Creutzers, or 15 batzen = 1 Florin or gulden

90 Creutzers, or 1 j florin = 1 Rixdollar of account.

Quotation explained.

Francfort TT .. . . /-> . •

Uncertain prices. Certain prices,
gives to ' r

Amfterdam 140 Rixdollars for

Hamburgh jjo Ditto —
100 Rixdollars current

IOO Ditto banco

Francfort
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Fiancfort

gives to

Augfburg
Vienna

France

Leipfic

Bremen
Bafil

Uncertain prices,

I ci Rixdollars for

60 Florins —
79 Rixdollars —
IOO5 Ditto —
108

101

Ditto

Ditto

Cettain prices.

100 Rixdollars banco

100 Florins

302 Livres

f 103 Rixdollars in louis

I d'or

100 Ditto

1 00 Ditto in new ecus.

Geneva.

Monies of Exchange.

Exchanges are computed in livres, fo

rent ; and in ecus, livres, &c.
12 Deniers = 1 Sou or

20 Sous = 1 Livre

3 Livres = 1 Ecu.

Quotation explained.

us, and deniers cur-

fol

Geneva
gives to

Uncertain prices. Certain prices.

Hamburgh 23 Sous for 1 Mark
Leghorn 104 Ecus — 100 Pezze of 8 reals

Genoa 95 Ditto — iooPezzeof 53 lire

Milan 98 Ditto — 640 Current lire

Spain 44 Sous — 1 Dollar of plate

receives from
France ifi6 Francs — ico Livres

London 49 Pence fterlir R — 1 Ecu
Amfterdam 8\) Gtotes Flemifh - 1 Ditto

Augfburg -

127 Rixdollars

current \~ 100 Ditto

Bafil 16S Livres tournois — 100 Livres

Turin S4 Soldi — 1 Ecu.

Genoa.

Monies of Exchange.

Exchanges are computed in lire, foldi, and denari di lira ;

12 Denari di lira

20 Soldi di lira

12 Denari di pezza

20 Soldi di pezza

5f Lire

4 Lire 12 foldi = {

10 Lire 14 foldi =

Genoa
gives to

Leghorn
Rome
Naples

Hamburgh
Vienna
Augfburg
receives from

Venice

Palermo
Amfterdam
France

Quotation explained.

Uncertain prices.

for124 Soldi di lira

128 Ditto

103 Ditto

4? Ditto

30 Ditto

62 Ditto

Certain prices.

Pezza of 8 reals

Roman crown

Ducat regno

Mark
Florin

Ditto

33 Soldi piccoli — I Lira

36 Grani — 1 Ditto

85 Grotes Flemifti — I Pezza

94 Sous in francs — 1 Ditto

Pen0
,
a

Uncertain prices,
receives irom *

{620 Maravedis of )

plate i

718 Rees

87 Soldi

d.8 Pence fterling

Spain

Lifbon
Milan

.London

for

Certain price*.

1 Gold crown

1 Pezza

4 Lire

t Pezza

Hamburgh.

Atonies of Exchange.

Exchanges are computed in marks, fchilling lubs, and

pfennigs ; or in pounds, fhillings, and pence Flemifh ; alia

111 rixdollars, marks, &c.

I Schilling lubs

I Mark
l Rixdollar

1 Grote or penny Flemifli

1 Shilling Flemifh

1 Pound Flemifh

Thus, 6 Schilling lubs =s 1 Shilling Flemifh

I Pound Flemifli.

12 Pfennigs =
16 Schillings =
3 Marks =
6 Pfenings =
12 Grotes =
20 Shillings Flemifh =
6 Schilling lubs =
•j\ Marks

There are two forts of money in Hamburgh, called

banco and currency. Banco bears an agio or premium
againfl currency,

cent.

which is generally from 20 to 25 per

or in pezze, foldi, and denari di pezza ; all in currency,

called fuori banco.

I Soldi di lira

1 Lira

I Soldo di pezza

1 Pezza
1 Pezza

1 Scudk) di carnbio, or crown

of exchange

f 1 Scudo d'oro marche, or gold

\ crown.

Hamburgh
gives to

London i

France

Spain

Portugal

Genoa
Leghorn
Baf.l

receives from

Amfterdam
Breflau

Copenhagen
Vienna
Venice

Quotation explained.

Uncertain prices.

33 Shillings 7 1
for

Grotes Hem. J

26 Schilling lubs —
91 Grotes Flemifh —
43 Ditto —
80 Ditto —
86 Ditto —
25 Schilling lubs —

Certain prices.

1 Pound fterling

3 Francs

1 Ducat of exch.

1 Old crufade

1 Pezza of 5^ lire

1 Pezza of 8 reals

I Ecu of 3 francs

33 Stivers — ' 2 Marks

139 Rixdollars — 100 Rixdollars

149 Ditto — 100 Ditto

310 Florins — loo Ditto

82 Soldi piccoli — 1 Mark.

N. B. The exchanges of Hamburgh are always tranf-

acled in banco, unlefs othervvife cxpreflcd.

Leghorn.

Monies of Exchange.

Exchanges are computed in pezze, foldi, and denari di

pezza ; fometimes in lire, foldi, and denari di lira, moneta
buona.

1 2 Denari di pezza

20 Soldi di pezza

1 2 Denari di lira

20 Soldi di lira

5 1 Lire, moneta buona

Quotation explained.

Uncertain prices.

1 Soldo di pezza
1 Pezza of 8 reals

1 Soldo di lira

I Lira

1 Pezza of 8 reals.

Leghorn
gives to

Vienna

Novi

30 Soldi mone-
ta buona

186 Pezze

J
for

-{

Certain prices.

1 Florin

ico Scudi d'oro

marche.

Leghorn
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Leghorn

receives ft

Rome
Naples

Palermo
Genoa
Milan
Florence

Turin

Venice
France

London
Amlterdam
Hamburgh
Lilbon

Spain

Augfburg
Bologna
Ancona
Geneva
Peterfburg

Uncertain prices.

128 Bajocchi for

118 Ducats regno —
1 1 Tari 15 grani —

125 Soldi fuori banco—
136 Soldi correnti —
124 Soldi —
93 Soldi —
1O5 Lire piccole —
104 Sous in francs —
54 Pence fterling —
95 Grotes Flemifh —
89 C rotes Flemifh —

85-5 Rees —
140 Dollars of plate —

.

Z04 Florins current —
96 Bolognini —
132 Bajocchi —
109 Ecus of 3 livres —
190 Rubles —

Certain prices.

1 Pezza of 8 reals

100
1

1

1

1

1

1

1

1

r

1

j

j 00
100

1

1

100
100

Ditto
Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto
Ditto

Ditto

Ditto

Ditto

Ditto.

Leipsic. See Berlin.

Lisbon.

Monies of Exchange.

are computed in rees and milrees, and alfo inExchanges
•Id crufades.

Lifbon

gives to

Paris

Genoa
Leghorn
Vienna

Venice
Spain

receives from
London
Amfterdam
Hamburgh

10:0 Rees = 1 Milree

400 Rees = 1 Old crufade.

Quotation explained.

Uncertain prices. Certain prices.

470 Rees for 3 Francs

746 Ditto — 1 Pezza of 5I lire

Sio Ditto — 1 Pezza of 8 reals

360 Ditto — 1 Florin

66 Ditto — 1 Lira piccola

2430 Ditto — 1 Dobloon of plate

66 P. nee fterling — 1 Milree

45 Grotes Flemifh — 1 Old crufade

43 Ditto — 1 Ditto.

Madrid

Monies 0/ Exchange See Cadiz.

Quotation of Madrid on Paris explained.

r
\ Uncertain price. Certain price,

receives from r r

Pari. J
1 * F«n« 40 I for j Dob ioon f p]ate .

I centimes )
r

The other exchanges of Madrid arc fimilar to thofe of

Cadiz.

Milan.

Monies of Exchange.

Exchanges are computed in lire, foldi, and denari cor-

1 Soldo

1 Lira

tenti or imperiali.

12 Denari

20 Soldi

106 Lire or foldi imperiali = Ijo Lire or foldi correnti

117 Soldi imperiali = l Scudo or crown.

8

Milan

gives to

France

Genoa
Rome
Leghorn
Augfburg
Venice

Vienna

Amlterdam
London
Hamburgh

Quotation explained*

Uncertain prices. Certain prices.

5J Soldi imperiali for 3 Francs
86 Soldi correnti — 4 Lire fuori banco

138 Ditto — 1 Roman crown
135 Ditto — I Pezza of 8 reals

66 Ditto — I Florin current

84 Ditto — 1 Ducat current

SS Ditto . 1 Florin current

57 Ditto — 1 Florin banco

3 I Lire correnti — 1 Pound fterling

49 Soldi correnti — 1 Mark.

Naples.

Monies of Exchange.

Exchanges are computed in ducats and grains, or in
ducats, carlins, and grains.

10 Grains = 1 Carlin

10 Carlins or 100 grains =: ; Ducat regno.

Quotation explained.

Naples

gives to

Leghorn
Amfterdam
Spain

P.ome

Hamburgh
Sicily-

receives from
London
Genoa

Venice

France

Lifbon

Uncertain prices.

120 Ducats regno for

54 Grains —
85 Ditto —
125 Ducats —
45 Grains —
120 Ditto —
42 Pence fterling —
102 Soldi fuori banco—
9 Lire 15 foldi 1

piccoli J
°"

84 Sous in francs —
670 Rees

Certain prices.

100 Pezze
1 Florin

1 Dollar of plate

100 Roman crowns
1 Mark
1 Sicilian crown

1 Ducat regno

1 Ditto

1 Ditto

1 Ditto

1 Ditto.

Palermo.
Monies of Exchange.

Exchanges are computed, in ounces, tari, and grains ; and
alfo in fcudi, tari, and grains.

20 Grains

30 Tari

I 2 Tari

Thus 5 Crowns

Quotation explained.

1 Taro
1 Ounce
1 Scudo or crown

;

2 Ounces.

Palermo

gives to
Uncertain prices. Certain prices.

Amfterdam 51 Tari for 1 Florin

Genoa 40 Grains — 1 Lira fuori banco
Leghorn 1 2* Tari — 1 Pezza of 8 reals

Lifbon 6 i- Tari — 1 Old crufade

London 60 Tari — I Pound fterling

Paris 50 Grains — 1 Livre

Rome I2| Tari — 1 Roman crown
Spain 8iTari — 1 Dollar of plate.

receives from

Naples 120 Grains — 1 Sicilian crown.

Paris.

Monies of Exchange.

Exchanges are computed in francs and centimes ; or in
livres, fous, and denicrs toumois.

100 Centimes



EXCHANGE.
100 Centimes

j 2 Doi.icis

20 Sous

So Francs

3 Livres or 3 francs =
The 5 franc piece is alfo fometimes divided into IOO

foiis, which are diftinguiflied by faying, 100, or fo many

1 Franc

1 Sou or fol

1 Livre

81 Livres

1 Ecu of exchange.

fous in francs

Paris

gives to

London
Hamburgh
Genoa
Leghorn
•Spain

Geneva
Bafil

Augfburg
Vienna
Naples

receives from

Amfterdam
Frankfort

Li(bon

Milan

Quotation explained,

Uncertain prices.

24 Francs for

185 Francs —
465 Centimes —
5 ?4 Centimes —

1 5 Francs 40 cent. —
162 Francs —
101 Livre* —
249 Centimes —
160 Centimes —

4 Francs 20 cent. —

54 Grotes Flemifh —
75 Rixdollars cur —

460 Rees —
8 Livres 6 foldi —

3 Francs

300 Ditto

3 Ditto

6 Ditto.

Petersburgh.

Monies of Exchange.

Exchanges are computed in rubles and copecks.

100 Copecks = 1 Ruble.

Quotation explained.

Uncertain prices. Certain prices.

50 Copecks for 1 Piaftre.

Peteriburgh

gives to

Conftantinople

receives from

London
Amfterdam
Vienna
Leipfic

Paris

28 Pence fterling

25 Stivers

125 Creutzers

17 Grofchen

270 Centimes

1 Ruble

1 Ditto

1 Ditto

1 Ditto

1 Ditto

Certain prices.

1 Pound fterling

100 Marks
1 Pezza of 5 J lire

1 Pezza of 8 reals

1 Dobloon of plate

ico Livres current

IOO Livres

1 Florin current

I Florin

1 Ducat regno

.

ome
. Certain prices. Uncertain prices,

receives from r '

Naples I2i Ducats regno for 1 00 Roman crowns

Venice 11 Lirciofoldi piccoli — 1 Ditto

Genoa 124 Soldi fuori banco — 1 Ditto

Paris 105 Sous in francs — 1 Ditto

London 5 1 Pence fterling — 1 Ditto

Rotterdam.
Monies of Exchange. See Amsterd .

Quotation on Lcndon explained.

Rotterdam TT /-...••
Uncertain price. Certain price,

j to r r

London 1 1 Florence current for I Pound fterling.

For the other exchanges of Rotterdam, fee Amster-
dam.

Stockholm.
Monies of Exchange.

Exchanges are computed in rixdollars, /killings, and fen-

ings.

12 Fenings or Oers = I Skilling

48 Skillings = 1 Rixdollar.

Quotation explained.

rim, or

Rome.

Monies of Exchange.

Exchanges arc computed in fcudi moneta, and bajocchi

;

or in fcudi di ftampa d'oro, foldi and denari d'oro; quattrini

and mezzi quattrini are alfo fometimes reckoned.

2 Mezzi quattrini = 1 Quattrino

c Quattrini = ' Bajocco or Bologmno
r 1 Scudo moneta, or Ro-

\ man crown}f 1 Scudo di ftampa d'oro,=
I or gold crown

= 1 Soldo d'oro

=r 1 Gold crown.

Quotation explained.

Certain prices.

for 100 Gold crowns

— 100 Scudi imperial!

— 100 Crowns
— 100 Ditto

— 1 Pezza of 8 reak

— j Florin

100 Bajocchi

1523 Mezzi quatt

1 5 2,
3
5 bajocchi

12 Denari d'oro

20 Soldi d'oro

Rome
gives to

Florence

Milan
Ancona
Bologna
Leghorn
Amfterdam

Uncertain prices.

84 Gold crowns

81 Roman crowns

99 Ditto

98 Ditto

98 Bajocchi

44 Ditto

Stockholm
gives to

Amfterdam
Copenhagen
Dantzic
Hamburgh
Leghorn
London
Paris

Spain

Uncertain prices.

44 Skillings for

36 Ditto —
Ditto —
Ditto —
Ditto —

4^ Rixdollars —
24 Skillings —
42 Ditto —

Certain prices.

9k

47
40

1 Rixdollar

1 Ditto

1 Florin

1 Rixdollar

1 Pezza of 8 real*

1 Pound fterling

1 Ecu of 3 livres

1 Ducat of exch.

Trieste. See Vienna.

Tu RIM.

Monies of Exchange.

are computed in lire, foldi, and denari.

12 Denari = 1 Soldo

20 Soldi = 1 Lira

Quotation explained.

Uncertain prices. Certaiu prices.

37 Soldi for 1 Florin

42 Ditto — 1 Ditto

82 Ditto —
3 Livres

9 Lire 8 foldi — I Sequin

86 Soldi — 1 Pezza of 8 reals

19 Lire 10 foldi — 1 Pound fterling

92 Soldi — 7^ Lire correnti

20 Lire — 24 Francs

87 Soldi — 1 Roman crown

94 Ditto — 1 Ducat current.

Exchanges

Turin
gives te

Amfterdam
Augftnirg

Geneva
Genoa
Leghorn
London
Milan

Paris

Rome
Venice

Venice.
Monies of Exchange.

Exchanges are computed in lire, foldi, and denari, moneta,

piccola ; and alfo in ducats.

12 Denari == I Soldo

20 Soldi = 1 Lira

6 Lire 4 foldi = 1 Ducat current, or of accouit

8 Lire = 1 Ducat effective

Quotation
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Quotation explained.

Venice

i s to
Uncertain prices. Certain pi ices.

London 56 Lire piccole for 1 Pound (Idling

idam 4 Lire 18 foldi ditto

4 Lire 11, 1'olJi ditto

— 1 Florin

Ai ;fl>urg — 1 Ditto

antinopl 3 Lire 6 d :

ii — 1 Piaftrc

Paris 2 .Lire 5 i'oldi — 1 Franc

1 en i 38 Soldi — 1 ] ,ira fuori banco

Hamburgh 4 Lire 6 foldi — 1 Mark
I ,e] lioin [8 foldi — 1 1\ 1

M Un 34 Soldi — 1 Lira correute

Napfcs y Lire [8 foldi — 1 Ducat regno

X ienna 4 Lire 8 foldi —
1 Florin

Rome 12 Lire 10 foldi — 1 Roman crown.

Vienna.

Monies of Exchange.

Exchanges are computed in florins and creutzers, or in

tixdollars and creutzers ;
pfennigs are fometimes ufed.

4 Pfenspgfe = 1 Creutzer

60 Creutzers = I Florin

90 Creutzers, or 1' florin = 1 Rixdollar of account.

Quotation explained.

Uncertain prices. Certain prices.

236 Rixdollars for 100 Rixdollars current

Ditto — 100 Ditto

Vienna

gives to

AmHerdam
Augfburg
Hamburgh
London
Paris

Conllantinople

Venice

Prague
receives from

Genoa
Leghorn
Milan

202^

300
J 9

47
1 12

t84

Ditto

Florins

Creutzers

Florins

Ditto
yyi Ditto —

100 Ditto banco

I Pound flerling

I rranc

I Pialtre

500 Lire piccole

1-0 Flori.is

30
23

33

Soldi fuori banco for 1 Florid

Soldi moueta buona— 1 Ditto

Soldi correnti — 1 Ditto.

America.

Clonics of Exchange.

Exchanges are computed in dollars, dimes, and cents >

and in fomc places in pounds, (hillings, and pence currency

10 Cents — 1 Dime
jo Dimes, or 100 cents = 1 Dollar,

j 2 Pence currency = I Shilling ditto

20 Shillings currency = 1 Pound ditto.

Certain prices.

American Quotations explained.

New York TTUncertain prices,
gives to r

'London 177 Pounds currency for 1 Pound flerling

Amfterdam 42 Cents — 1 Guilder

Hamburgh 35 Cents — I Mark
.en 78 Cents — 1 Rixdollar

rcc-ives from

5 Francs 30 cent. — 1 Dollar.

Plulad Iphia TT
Uncertain prices,

gives to *

Amsterdam 43 Cents for

Hamburgh 35 Cents —
:':S bom

London 4;. Cd. (lerling at par —
Vol. XIII.

Certain prices.

Guilder

Mark

Dollar

Baltimore „ , . /-..•„
Uncertain prices. Certain prices.

a to ' '

Amfterdam 40 Cents for i Guilder

Hamburgh 33 Cents — 1 M
London 101 Cents — 4J. (id. Ilerlir.g.

>u quotations have been copied from

a New York piper of March 1809. All the other quotations

maybe iikewife r lied on, having been taken from genuine

and recent authorities.

London .

Jflonies of Exchange.

Exchanges are computed in pound-;, (hillings, and pence
flerling ; and farthings are fometimes reckoned.

4 Farthings = I Penny
12 Pence " = I Shilling

20 Shilling's = I Pound.

London
gives to

Madrid
Genoa
Leghorn
Lifbon

Naples

Palermo

receives from
Amfterdam
Rotterdam
Hamburgh
Paris

Venice

Dublii:

Lloyd's Lift explained.

Uncertain prices. Certain prices.

42 Pence flerling for

47*

68

42

90

Ditto

Ditto

Ditto

Ditto

Ditto

1 Dollar of plate

] Pezza of 5-! lire

1 Pezza of 8 reals

I Milree

1 Ducat regno

1 Ounce

34 Shillings Flem. —
1 1 Florins current —
33 Shillings Flem. —
23 Livres 10 fous —
52 Lire piccole —

cent,

Pound (lerling

Ditto

Ditto

Ditto

Ditto
{ 10 per cent, "|

} that is, > — ioo Ditto.

I lie/. Irifli J

Examples for calculating the exchanges of London with
the above places are here given ; whence the method of
computing the exchanges of other place's one with another

may be ealily comprehended, as all operations of this kind
may be performed by the Rule of Three Diredt.

London and Amsterdam.

Euglilh money is reduced to Dutch by faying ; as 1/.

flerling is to the rate of exchange, fo is the given fum to

the fum fought.

Reduce 782/. I2j\ 6d (lerling to Dutch money, exchange

at 34 (hillings and 8 pence Flemiih p. r pound (lerling.

£. s. d. £. s. d. Flor, Stiv,

As 1 : 34 8 Flem. :: 782 12 6 : 8139 6782 12 6

20

15652

34 8 Flem.
12

4 16

_8
3328 Penningfl 187830

33i?
150 2 640
375660

563490
56349° lo

"

24,0)62509824,0(2604576 Penniner

48

2,0)15278,6 Stivers

H5> &c.

4N
8i39FIoiv6Stiv.

Dutfcb



EXCHANGE.
Dutch money is reduced to Englifli by reverfing the

foregoing operation j thus,

*. d. £. Flor. Stiv. £. s. J.

As 34 8 F!em. : I :: 8139 6 : 782 12 6

London and Hamburgh.
Englifh money is reduced to that of Hamburgh by an

operation fimilar to the foregoing.

Reduce 106/.IJS.6. fterling to Hamburgh money;

exchange at 35 (hillings 4 grotcs Flemiffl frr pound fterling.

£. s. d. £• s. d. M. Sc. Pfc

' As i : 35 4 Flem. : ic6 17 6 : 141O « 6

12 20

424
6

2'37
12

2544 Pfennigs 25650

-54+

1026CO
102600

128250

51300 12

24,0)6525360,0(271890 Pfenings

48
16)22657 Schill. 6Pfen.

172, &c.
1416M. iSc. 6Pf.

Hamburgh money is reduced to Englifh by reverfing the

foregfoinjr operation ; thus,

s.d. £. M. Sc. Pf. £• s.d.

As 35 4 Flem. : 1 :: 1416 1 6 : 106 17 6

London and Paris.

Englifh money is reduced to French by faying ; as 1 /. is

to the rate of exchange, fo is the given fum to the fum

fought.

Reduce 728/. Ifs. fterling to French money, exchange

at 23 livres 10 (ousper pound fterling.

£. Liv. So. £ s. Liv. So. Den.

As 1 : 23 10 :: 728 15 : 17125 12 6

X 20x47020

470 .2,0)685025,0

2,0)34251,2* Sous

17125 Liv. 12 Sous, 6 Den.

But if the anfwer be required in francs, the livres muft

be multiplied by 80 and divided by 81 ;
thus,

Liv. So. Den. Francs. Cen.

As, 81 : 80 :: 17^5 12 6 : 16914 19

French money is reduced to Englifh by reverfing the lore-

going operation ; thus,

Francs. Cen. Liv. So. Den-

As 80 : 81 :: 16914 19 : x 7 12 5 I2 6

Liv. So. £. Liv. So. Den. £. *•

And as 23 10 : 1 I7™5 12 6 : ?28 '5

The exchange of Paris on London is, however, generally

expreffed in francs, and then the reduction, may be per-

forrned_by a finglc analogy ; thus,

Reduce 4305 francs 95 centimes to fterling j exchange
at 24 francs 25 centimes per pound fterling.

Fr. Cen. £. Fr. Cen. £. s. d.

As 24 25 I :: 4305 95 : 177 II 3J
1

————•—«—-— ' .i

London and Spain.

Englifh money is reduced to Spanifh by faying ; as the

rate of exchange is to I dollar, fo is the given fum to the

turn fought.

Reduce 391 /. \ s. 7,d. fterling to Spanifh money, exchange
at 35^ fterling per dollar of plate.

d. Doll. £. s. d. Doll. R. M.
As 355 : ' - 39' " 3 : 2643 6 14

2 8 x 20X 12 x 2

7. 8

— 34

187710
x 272

34

2 72 Ma. 71)51057120(7191 1
4 Maravedis-.

8)21 150 Reals 14 Mar.

2643 Doll. 6R. 14M.

But if the anfwer be required in vellon, the reals of
plate (hould be multiplied by 32 and divided by 17 j thus,

Reals. Mar. plate. Reals. Mar. vek

As 17 : 32 :: 21150 14 : 39812 18

Spanifh money is reduced to Englifh by reverfing the fore-

going operation : thus,

Doll. d. Doll. R. Mar. £. r. d.

As 1 : 35 1 :: 2643 6 14 : 391 1 3

London and Leghorn.

Eno-llm money is reduced to that of Leghorn by faying

;

as the rate of exchange is to 1 pezza, fo is the given fom

to the fum fought.

Reduce 392/. 1 8 j. x%d. fterling to money of Leghorn ;

exchange at s,o\d. per pezza of 8 reals.

d. Pezza. £. s. d. Pezze Sol. De.

As 50J : 1 :: 392 18 4* : 1876 12- 5

4 X 20X 12X4

• 201)377201(1876 Pez. 12 Sol. 5 Den.201

&c.

Money of Leghorn is reduced to Englifh by reverfing

the foregoing operation ; thus,

Pezza d. Pezze Sol. Den. £. s. d.

-As 1 : 5C? :: 1876 12 5 : 392 18 4|

London and Genoa.

Englifh money is reduced to money of Genoa by an ana-

logy fimilar to the foregoing.

Reduce 239/. 1 : j. id. to money of Genoa; exchange

at ±$d. fterling per pezza of 5! lire fuori banco.

d. Pezza £. s. d. Pezza Sol. Den.

As 45 : 1 " 239 " I : 12 77 J 3 4
X 20X 12

45)57495( 12 77 Pezze 13 Soldi 4 Den.

45

124, &c.
E«t



EXCHANGE.
Hut if the anfwerbe required In lire, the fum thus found

ftiould be multiplied by 23, ami divided by 4 ; thus,

Pez. Sol. D. di Pez. Lire Sol. D. di Lira

As 4 : 23:: 1277 13 4 : 7346 n 8

Money of Genoa is reduced to Englifh by reverfing the

foregoing operation ; thus

Lire Sol. D. di Lira Pez. Sol. D. di Pez.

As 23 : 4 :: 7346 11 8 : 1277 13 4

Pezza d. Pezze Sol. Den. £. s. d.

And as 1 : 50J :: 1277 13 4 : 239 11 3

London and Lisbon.

Englifh money is reduced to Portugucfe by faying :

as the rate of exchange is to 1 niilree, fo is the given fum
to the fum fought.

Reduce 218/. 81. $\d. to Portugal money; exchange
at 63 %d. fterling ^r milree.

d. Milree £. s. d. Mil. R'cs
As 63I : 1 :: 218 8-J!

8

;
/

1 60

507

5*
x 20 x 12 x 8

507)419370(827,160
4056

&c
Portugal money is reduced to Englifh by reverfing ;ue

foregoing operation ; thus,

Milree d. Mil. Rees £. s. d.

As 1 : 63I :: 827 160 : 218 8 $\

London and Naples.

Englifh money is leduced to that of Naples by faying
;

as the rate of exchange is to 1 ducat, fo is the given fum
to the fum fought.

Reduce 158/. gs. yl. to money of Naples; exchange at

yjTjl. fterling per ducat regno.

d. Ducat £. s. d.

As 37§ : 1 :: 158 9 3
2 x 20 X 12 X 2

Ducats Grains

1014 16

75 75)76062(1014,16

15
&c.

Money of Naples Is reduced to fterling by reverfing the

foregoing operation ; thus,

Ducat d. Ducats Grains £. 1. d.

As 1 : 37^ :: 1014 16 : 158 9 3

Sicilian money is reduced to Englifh by reverfing the-
foregoing operation ; thus :

Oz. d. Oz. Taro Grs. £. ,. d.
As ' •• 89 :: 1525 i 7 : 565 i 9

London and Venice.

Englifh money is reduced to Venetian by faying; as
1/. is to the rate of exchange, fo is the given fum to the
fum fought.

Reduce 250/. iu. 3^. to Venetian money; exchange
at 59 lire piccole per pound fterling.

£. Lire £. s. d. Lire Sol. Den.
As 1 : 59 ;: 250 n 3 : 14783 3 9

x 20 x 12 x 59

24>°)35479<S,5(i4783 Lire 3 Soldi 9 Denari.

24
Sec.

Venetian money is reduced to Englifh by reverfing the
foregoing operation ; thus,

Lire £. Lire Sol. Den. £.
As 59 : i ;; 14783 3

s. d.

250 11 3

London uiid Rotterdam.

Englifh money is reduced to Dutch currency by fayino-

;

as 1/. is to the rate of. exchange, fo is the given lum to the
lum fought.

keduce 196/. 17^. 6d. fterling to Dutch currency in
Rotterdam; exchange at 12 florins 4 (livers per pound
fterling.

£ Fl. St. £. s. d. PL St. Pen.
As 1 : 12 4 :; 106 17 6 : 2401 17 g

x 20 X Ii x 244

244 20

24,0)1152900,0(4803,71 Stivers.

9<5 2401 Florins 17I Stiver*.
&c.

2

Dutch currency is reduced to Englifh money by re-
verfing the foregoing operation

; thus
El. St. £. Flor. St. Pen. £. ,. J.

As 12 4 : 1 :: 2401 17 8 : 196 17 6

London and Palermo.

Englifh money is reduced to Sicilian by faying ; as the

nte of exchange is to 1 ounce, fo is the given fum to the

fum fought.

Reduce 565/. ioj. gel. fterling to Sicilian money ; ex-
change at Hgd. fterling per ounce.

d. Oz. £. s. d.

As 89 : 1 •:: 565 10 9
x 20 x 12

Oz. Taro Grs.

1525 1 7

London and Dublin.

Englifh money is reduced to Irifh by faying ; as 100 is

to 100 more the rate of exchange, fo is the given i'urn

to the fum fought.

Reduce 787/. 15^. Englifh to Irifh money; exchange
at 1 if.

£ '• £. s. d.

As 100 : 11 1 1 :: 787 15 Eug. : 879 6 6 Ir,

8 8 x 893

?oo

8y)'35729('5 2 5 0z -

89
&c.

I taro 7 grains.

893 8,00)7034,60/. 15/.

'

S79
Rem. 2,60

20

8,00)52,15(6,51
12

Remainder 40Z. x 30 X 20-7-89 gives I taro 7 grains.

6,12

4N2
Of
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Or thus;

787

'k
8665"

5

*=i 17 6

i = i = 9s _9_ 4V

9 ' >S 7 12 «'oJ

20

77,52
12

"6*5 j/." 7^7 15/. oJ
91 11 6

879 6 G

Irifli money is reduced to Englifli by levelling the fore-

goim analog v ; thus,

£. s. ,1. f. s.

As mf : ico :: 879 6 6 Ir : 7S7 isEng.

When the exchange between the two countries is at

par, Engliftl money is turned to Irifli by adding T'., and

Irith to Englifli by fubtraCting T
'

T .

Thus reduce 7S7/. I$a Englifh to Irifli money at par.

i2)7 8 7 '5 ° Engliih

55 I2 TI

J 3) 853 7 n frift

65 12 11

787 15 o" Englifli.

Arbitration of Exchange.

Arbitration of exchange is a companion between the

courfes of exchange of feveral phecs in order to afcertain

the mod advantageous method of drawing or remitting

bills. It is diitinguifhed into fimple and compound arbitra-

tion ; the former comprehends the exchanges of three

places only, and the latter of more than three places.

Simple Arbitration

Is a comparifon between the exchanges of two places

with refpecVto a third ; that is to fay, it is a method of

finding fuch a rate of exchange between two places, as

fhall be in proportion with the rates quoted between each

of them and a third place. The exchange thus deter-

mined, is called the arbitrated price, and alfo proportional

ttuiange ; and the proportional par.

If, for example, the courfe between London and Paris

be 24 francs for 1!. fterling, and between Paris and Am-
fterdam 54'/. Flemifh for 3 francs, (that i?, 36^. Flemifli

for 24 francs,) the arbitrated price between London and

Amfterdam, through Paris, is evidently 36s. Flemifli for 1/.

tterling: foras3fr. : 54^. Flem. :: 24ft-. : 36*. Flem.

Now when the actual direct price (as feen by a quotation

or otherwife advifed,) is found to differ from the arbitrated

price, advantage may be made by drawing or remitting in-

cinecciv, that 1;, by drawing on one place through another,

as on Amfterdam through Paris; which may be performed

in three different ways.

ill. London may draw on Paris, and order his corre-

fpondent there to' draw on Amlterdam.

2d. London may draw on Paris, and order his corre-

fpondent in Amfterdam to remit the fame fum to Paris.

London may order his correspondent at Paris to

draw on An lb dam, and to remit the value to London.

Tl e operation of remitting indirectly, or of remitting to

one place through another, may be bkewife performed. in

three different ways :

1 ft. London may remit to Paris, and order hie corrc.

fpondent there to remit the fum to Amllc:

2d. London may remit to Paris, and order his corre-

fpondent in Amfterda

3d. London may take bills on Pails, and remit them to

Amfterdam, ated.

To exemplify this by 1 , fuppofe the

arbitrated price between L01 . Amfterdam to be
as before dated, 36^. Flemifli ling ; and fuppofe

the direct courfe, as given in I. i, to be 37*. Flem-
ifli, then London, by drawing directly on Amfterdam, 1

give 37.C Flemifli for 1/. fterl g ; wh reas, by

through Paris he will give ifh for 1/. fter-

ling : it is therefore the i I . London to draw indi-

rectly on Amfterdam through Paris.

On the contrary, if London remits directly to Amfter-
dam, he will receive 37/. Flemifli for 1/. fterling ; whereas,

by remitting through Paris, he will receive only 36/. Fl

ilh : it is t ft of London therefore to remit dire&ly

to Amfterdam.

Example 2.—Suppofe the exchange of London on
Lifbon to be at 6 Bree, and that of Lifbon on
Madrid 500 rees per dollar, the arbitrated price between
London and Madrid is 34//. ft. per dollar; for as 1000 rees

: 68r/. :: 500 rees : 34^. But if the direct exchange of L
don on Madrid be 35//. fterling per dollar, then London, by
remitting directly to Madrid, muft pay 35,/. for every djilar;

whereas bv remitting through Lifbon he will pay only 34^/. ;

it is therefore the intereft of London to remit indirectly to

Madrid through Lifbon.

On the contrary, if London draws directly on Madrid,,

he will receive 35^. fterling per dollar; whereas, by di aw-
ing indirectly through Lifbon, he would receive only

34</. : it is therefore the intereft of London to draw di-

rectly on Madrid

From thefe examples, the two following rules are ma-
nifeft.

Rule 1.—Where London gives the certain price, draw
through that place which gives the loweft arbitrated price,

and remit through that which produces the higheft.

Rule 2.—Where London gives the uncertain price, draw
through that place which produces the higheft arbitrated

price, and remit through that which gives the loweft.

What is faid here of London will equally apply to any

other place from whence the operation is ms
Suppofe the exchange of London on Amfterdam to be

34.6 ; on Genoa, 47 ; on Leghorn, 52 ; and the exchange

of Amfterdam on Genoa, S6 ; on Leghorn, 93 ; what is

the m_ft advantageous method for London to remit to, or

draw on Amfterdam ?

1 ft.—Becaufe 47*/. ft. give 1 pezza in Genoa, and this

pezza in Amfterdam gives S6</. Flemifh, fay, as 47^. ft. ;

86</. Flemifh :: 24CV/. ft. : 439</- Fiemifh, or $6s. ~d.

Flemifh, which is the arbitrated price through Genoa.

2d.— Becaufe 52.-/. ft. give 1 pezza in Leghorn, and this

pezza in Amfterdam gives 93^. Flemifh, fay, as J2</. ft. :

93</. Flemifh :: 240./. ft. : 429;/. Flemifh, or i$s. gj.

Flemifli, which is the arbitrated price through Leghorn.

Hence, according to the firft rule, the i«tereft of Lon-
don is to draw directly on Amfterdam, inftead of dra

through Genoa or Leghorn ; and to remit through Genoa,

instead of remitting directly to Amfterdam, or indirectly

through Leghorn.

And according to the fecond rule, the intereft of Am-
fterdam would be to remit directly to London, and to drazu

on London through Genoa.
Compound



EXCHANGE.
Compovud Arbitration

Is a comparifon between tin- exchange's of move than three

places in order to find how much a remittance patting

through them all will amount to at the lall place, or to find

the arbitrated price between the firft place and the laft, and

thus to determine on the mod advantageous mode of nego-

tiating bills.

Compound arbitration is therefore a repetition of fimple

arbitration, and may be folved by a continuation of feveral

ftatings in the Rule of Three ; bill all iueh operations are

beft performed by conjoint proportion ; commonly called the

" villain rule," which (hall be here explained ami demon-

ftrated, after giving an example of compound arbitration

bv the Rule oi Three.

Suppofe the exchange between London and Amfterdam
to be 35 millings Flemilh for I /. Ilcrling ; between Am-
fterdam and Lifbon, 42 pence Flemilh tor 1 old crufade ;

and between Lifbon and Paris, 480 rees for three francs,

what is the arbitrated exchange between London and Paris ?

ill. As 35^. Flem. : 1 /. :: xid. Flem., or ^-.j. Flem. :

2s. ft. = 1 old crufade.

jdly. As 1 old crufade, or 400 rees : is. ft. :; 480 rees :

is. \\d. ft. -=: 3 francs.

gdly. As is'. \\d. ft. : 3 francs ;: 240c/. ft. : 25 francs.

Hence the arbitrated priee is 25 francs for 1 /. fterling.

The Chain Rule explained and demonjlrated.

Diftinguilh the feveral courfes of exchange into antece-

dents and confequents, and place them in two columns, the

antecedents to the left and the confequents to the right,

by way of equation.

The firft antecedent muft be of the fame denomination as

the quantity of which the value is required.

The firft confequent muft be of the lame denomination

as the fecond antecedent, and the fecoud co-.ifequent as the

third antecedent ; and fo on throughout.

The laft confequent muft be' of that denomination

in which the anfwer is required.

The terms being thus arranged, the antecedents muft be

multiplied continually for a divifor, and the confequents

for a dividend ; and the quotient will be the anfwer.

The calculation may be abridged by expunging fuch

antecedents and confequents as are alike, and reducing fuch

their loweft terms as admit of a common divifor.

Examplefrom the foregoing Oueflion.

I /. Sterling = 35 Shillings Flemilh.

3^ Shillings Flemilh = 400 Rees

480 Rees
~~

— 3 Francs.

How many francs will I /. fterling give ?

3 x 400 x 35 _ 42000

1680
' ; 5 francs.

1 x 480 x i\
In this example, 480 and 4^0 have the common divifors

8 and 10, and they may therefore be reduced to 5 and 6;

again the antecedent 6 may be reduced to 2, by (Inking

out the fir (I confequent 3 ; the fraction is the.efote reduced

S x 35 '75 1 r
to —j-> _lj. = 2 r, as before.

2 x lk 7

Demonftration of the Chain Rule.

Let A, B, C, U, &c.' be feveral denominations of money,

and m n,p, q, &e. the numbers or quantities of tlwfe de-

lations, and let them (land thus:

- Antecedents. Confequents.

. m A . . = i • n B
P Y> . • = • • q C
r 'C ..=../ D
t D . . = . . vE

Now to find what number of the laft denomination (E) is

equal te a given number of the full denomination A) let

z, times the laft term = y times the firft, that is, let z E =
y A.

Multiply all thefe equations together, the antecedents
by theanti and the confequents by the confequents,

!i will give m A x pB X rC x t D x j E = » B x
qC x (D x v E x_yA, and this equation reduced is

mp r t z, =znqs*o~y.

Now if the number of the laft denomination be required,

z~ —-
--•'

; but if the number of the firft denomination
mp r t

. . pi b r t 2
be required, y — —

. Q. E. D.
n q s v

Example 2.— If London remit 1000/. fterling to Cadiz
by way of Holland at 35 j-. Flemilh per pound fterling;
thence to France at 5S d. Flemilh /ter ecu of 3 francs ; and
thence to Cadiz at 15A francs per doubloon of 4 dollars,

what is the price between London and Cadiz, refulting from
the operation ? and how many dollars will the loool. amount
to in Spai.i ?

r Pound fterling =
I Shilling Fbmifh =

5S Pence Flemiih. =
1 5-§ Francs

35 Shillings Flemifli

12 Pence Flemilh

3 Francs

1 Doubloon

4 DollarsI Doubloon

How many dollars are equal to 1000 A fterling ?

35 x 12 x 3 x 4X 1000 5C40000 '

58 x i5|.
=-^—=5606 dollars, . real,

2S mar. which gives the exchange at 4.2% d. nearly.

The indirect com-fe of exchange between London and
Cadiz may be alfo found by an iuverfe operation, called the
DoSrine of Contraries : thus,

4 Dollars

1 Doubloon

3 Francs

12 Pence Flemilh

35 Shillings Flemilh

1 Doubloon

15! Francs

58 Pence Flemilh

I Shilling Flemilh
2 n o Pence fterling.

How raany pence fterling equal 1 dollar ?

240 x 58 x 1 J-j 58^5^899
3x7 214x3 x 1 2 x 35

Now it the direct courfe of exchange was above the in-

direct, the circular remittance would be moll advantageous;

but if under, the direft operation would be preferable.

In computing the profits or lofTes of exchange operations,

allowance (hould be made for theexpences, commillion, and
intcrefl of money, all ot which may be comprifed in th e

ftatement by the Chain Rule , that is, by deducting

them from thofe terms of the confequents to which
they may relate ; thus, in the following example, tlie ,'

rentage is fubtradted from ico in the laft place of the con-
fequents.

Example 3.— London takes bills on Madrid at 33;
dollar <>t exchange, remits them to Amfterdam, witli 01

to negeciate a) s/ -• ducat u ' exchange, and make
the returns in bills on Paris at 7 1 \ gfot -.per ecu of 3 francs

:

what docs Loudon gain or \akfer cent, by this operation,

fuppofing the bills on Paris are negociated at 25 livres

1!. Ions per pound fterling; and that all the charges, in-

cluding interefl for the time that London is out of its mo-
ney, amount to \\ per cent. ?

£3 1 Pence fterling '== 272 Maravedis

115 Zti Maravedis = 90.J Grotcs

5'%
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259

St! { Francs

81 Liwrea

Sous

j.46 Pence fterling 120

On account of charges.

Grotcs =
4 $3 Francs =»

Livre =

Fence fterling =
How much doesipri/. fterling give ?

27*X9oixStX 98* I05 ,5 53) an rwer .

334x125x51* x4X2S9Xiop
The profit is therefore 5/. 1 Jt. oW. per 10:/. fterling.

Operations in compound arbitration may be greatly faci-

litated by the help of logarithms : thus, " from the fum

Of the logarithms of the coufequents, fubtracl the fum ot

the logarithms of the antecedents ; the difference will be

the logarithm of the anfwer."

In this cai"_-, however, the reduction of the numbers as

above. is fuperfluous. as it is as eafy to find the logarithm of

a large 3;. of a fmaU dumber ; but when equal terms are on

botli fides they mould be (truck out ; and if a common divi-

fbl can be found which will reduce any term to unity, it

will likewife fhorten the operation. ,

In queftions of this kind much time and labo'ur may he

fometimes faved by making ufe of fixed nvmlers ; thus,

where feveral terms' arc unchangeable in both the antece-

dents and coufequents they can be reduced to one ; and the

conftant logarithm of this number maybe ufed with thofe

that vary ; fuch as the logarithms of the rate of exchange,

the amount of the charges, &c
Befides the foregoing rules for facilitating the arbitration

of exchange, various other methods have been propoled for

Shortening and illuftrating the fubject ; even triangles and

other diagrams have been conftrucled for this purpofe ;

(fee Poitleth wait's Commercial Dictionary, val. i. p. 94.)

but geometrical projections do not fcein well adapted to elu-

cidate this rule.

A graphic operation, however, of a very ufeful and inge-

nious defcription, has been -lately executed in London, in

which fcales of the monies of exchange of the principal

places in Lloyd's lift are fo graduated and arranged, that the

arbitrated price between any two of them, with refpecl to a

third place, may be immediately found by the application of

a right line. The invention is by William Wollaiton, M.D.
S. and F.R.S.

We fhall conclude this article by giving rules for calculat-

ing the intrinfic par of exchange, and alfo tables of the fame

in gold and filver according both to mint regulations, and

to aftays.

The intrinfic par of exchange may be calculated by the

rules laid down for computing the value of coins. (See

Coim.) But the operation may be performed with

greater precifion by the Chain rule, as in the following

examples.

Example I.—What is the intrinfic par between London

and Lilbon, in «old, when taken from the Johanefeof 6400

rees, which, according to the mint regulations of Portugal,

contains 221 1 grains of Englilh ftandard gold ?

6400 Rees = 2 21 7 Grains of ftandard gold

480 Grains Hand- 1 _ , Pence fterling .

ard gold J -
,J^*

How many pence fterling will icoo rees give ?

,• -r 221JX934I
Striking out the common divifor ioco, — -— =

° 04 X 4°

67,351/. fterling for the milree.

Example 2.—What is the intrinfic par between London

and .Madrid, in filver, the weight of the dollar being

dwt. 8 gr. Troy, and its fiuenefs 8 dwt. worfe

than Englifh ftandard, according to average aflkys ht.clf

made at hismajefty's mint at the Tower of London.

85 Dollars of exchange — Ay Hard dollars

I Hard Dollar = 416 Grains Troy
222 Grains in dorian -- 214 Grain 1 (landard

_4Sd Grains ftandard = 62 Fence fterling.

How many pence ftciling does I dollar of e-xchang

c .. •
L ., . -r , 4-1^ < 214x62

Striking out the common diviior 64, - =
05 x u 1 x ; c

3J /. fterhng for the dollar of exchange.

Exa7t.pl; 3.—What is the intrinfic par between London
end Amfterdnm, in (Hvtr, when taken from th<- rixriollar

currer.t, which weighs 18 dwt. Troy, and is (according

to affayS) 16 dwt. worfe than Lnglifh 'ftandard, taking

the agio of bancs .011 currency at 4 per cent.

•62 Pence lie? ling = 2 3 Dwt. ftandard filer

202 Dwt. fta:.<

iS Dwt. or 1 rixdollar

1 Stiver

I 2 G rotes

222 Dwt. in rixdollars

5: Stivers currency

2 Grotes

i Shilling Flei

}C4 Shillings Flemifh 1 _ f joc Shilling-. Flemiih

currency H banco.

Howmany (hillings Flemifh banco do .40 pence fterling give?

Brought dozen ard reduced.

3' n 20 s

1 03 led m 3;

3 rt 5° S3
fi -

«3 m 25

/#* 20

3-s. zd. Flemifli for the pound5 X 37 X 50X 2JX 2£ _
31 x 103x3x13

fterling.

Table of the intrinfic par of exchange between London
and the principal places in Lloyd's lift, gold againit

gold, and filver againft -filver, calculated according to the

mint regulations ofeach place refpedlively.

17

In Gold. In Silver.

f. d. Flem. f. d. Flem.

Amfler^am, currency 37 4-9 33 I

(agio + per cent.) J

35" 1 1.6 3<5 7-5

flor. ftiv. flor. flhr.

Rotterdam, currency 11 4.y 11 8.5

f. d. Flem. f. d. Flem.

Hamburgh, banco 34 3-5 35 l

liv. f. den. liv. f. den.

Paris in the old coins 25 9 11 25 1 9

in the new coins 2J JO 6 25 (j
1

fr. cents. fr. cents.

or 25 21 or 24 73
d. fter. d. fter.

Genoa 45-52 v>
Leghorn 49.09 46.67

Naples 4 2 -57 43-5
Lifbon 67-4 69.4
Madrid 1

Cadi/. \ " '
37-3 39-—
lire lire

[Venice 46.: 8 47-5

Tauue
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Table of the intrinfic par of exchange between London
and the principal places in Lloyd's Lift, gold againft gold,

and filver againft Giver, calculated from allays lately made
both in London and Paris.

In Gold. In Silver.

f. d. Flem. f. d. Flem.

Amfterdam, currency 37 4 38 7i
, banco 7

(agio \per cent.) J
35 I0-8

flop. ftiv.

37 ''7

ftor. ftiv.

Rotterdam, currency ii 4 11 14
f. d. Flem. f. d. Flem.

Hamburgh, banco 34 2.4
liv. f. den.

35 «

liv. f. den.

Paris, in the old coins 25 g 9 25 9 9
, in the new co-ins 2J I I 6.2 2 5 3 ih

fr. cents. fi. cents.

or 25 26
d. fter.

or 24 87
d. fter.

Genoa
Leghorn

45.52

49.05

45.82

46.57
Naples

Lifbon
42
C6.5

41.25
6S.4

Madrid 1

Cadiz J
36.05 39

lire lire

Venice 46.38 4S.9

From the two foregoing tables it appears, that the par in

gold generally varies from that in filver, and in fome places

very confiderably.

It alfo appears that the affays do not differ effentially

from the mint regulations ; but where any difference is

found to exift, it is moftly in deficiency.

The intrinfic par of exchange between any ether places,

befides the above, may be determined by the foregoing rules,

and from the money tables in the prefent article, with thole

given in the article Coin.

It fhould be obferved, that in the calculation of the par
for Amfterdam, the ducat is reckoned at 5 florins 5 ftivers

currency, but this price is fubjeft to alteration, and therefore

no permanent par in gold can be eftablilhed with Holland,
even if the agio were fixed. It fhould be alfo remarked,

that in computing the par with Hamburgh the ducat is

reckoned at 6 marks Hamburgh banco, and the Cologne
mark of fine filver at 27 ? marks banco, which are the com-
mon, but not conftant prices, and therefore no permanent
par can be eftablilhed with Hamburgh, any mere than with
Amfterdam.

Authors on exchange are very numerous, though few can

be mentioned that have produced full and accurate fyftcms :

the principal are, Krufe of Hamburgh ; Ricard of Amfter-
dam ; Gerbardt of Berlin; Marien of Spain; Senebier of
Geneva; Giraudeau, Ruclle, Reifhammer, and Corbanx
of France ; and Dubolt of London. Among the produc-
tions of thofe writers Knife's Hamburgh Contoriil has

been the moft umverfally approved ; an Englilh translation

of this fyftem of exchanges, monies, weights and mca-
fures, with confiderable additions and alterations, is now
nearly printed, and will be fhortly pubhihed, under the title

of the " Univerfal Cambill ;" from which the prefent arti-

cle has been chiefly extracted.

Exchange alfo denotes a public place, in moft confider-
able cities, wherein the merchants, negociants, agents,
bankers, brokers, interpreters, and other perfons concerned
in commerce, meet, on certain days, and certain times
thereof, to confer, and treat. together of matters relating

to exchanges, remittance?, payments, adventn es, affurances,
freightments, and other mercantile negoci.itions both by
land and fea.

In Flanders, Holland, and feveral cities of France, thefe
places are called bourfes } at Paris and Lyons, places de
change } and in the Hanie towns, colleges of merchants.

Thefe affemblies are held with fo much exa&nefs, and
merchants and negociants are fo indifpenfably required to
attend at them, that a perfon's abfence alone makes him be
fufpefted of a failure or bankruptcy.
The molt confiderable exchanges in Europe are that of

Amfterdam, and that of London, called the Royal Ex-
change. For an account of the latter, fee Roval Ex-
change.

The former is a large building, 230 feet long and 130
broad, round which runs a periftyle or portico, 20 feet

wide. The columns of the periftyle, amounting to 46, are
numbered, for the convenience of finding perfons.

That of Antwerp was little inferior to either of them,
till a variety of circumftances concurred to effect its ruin,

and to transfer its trade to Amfterdam : the era of this

important event in commercial hiftoiy is about the year

1585.
Even in the time of the ancient Romans there were

places for the merchants to meet, in moft of the confider-

able cities of the empire. That faid by fome to have beera

built at Rome in the year of the city 2'59, 493 years before
our Saviour, under the coufulate of Appius Claudius and
Publius Servilius, was called collegium mercatorum ; whereof
it is pretencled there are ftil! fome remains, called by the
modern Romans loggia, the lodge ; and now, ufually the
" Place of St. George."

This notion of a Roman exchange is fuppofed to be
founded on the authority of Livy, whole words are as fol-

low
; viz. " Certamen confnlibus inciderat, uter d^dicaret

Mercurii tedem. Senatus a fe rem ad populum rejecit utri

eorum dedicatio jufTu pepuli dataelTet, eum piieeffe annonx,
mercatorium collegium inllituere juifit." Liv. lib. ii. But
it mult be here remarked, that collegium never fignified a
building for a fociety in the purer ages of the Latin tongue;
fo that " collegium mercatorum inftituere" muft not be
rendered to build an exchange for th£ merchants, but. to

incorporate the merchants into a company. As Mercury
was the god of traffic, this sedes Mercurii feems to have
been ch'efly defigned lor the devotions of this company or
corporation.

Exchange, in Law, is a mutual giant of equal interefts

in lands or tenements, the one in confideration of the other
;

and in our common law it more particularly di>notes the
compenfation which the warrantor mull make the warrantee,
value for value, if the land warranted be recovered from the
warrantee. Braclon, lib. ii.

The word " exchange," is fo individually requifite and
appropriated by law to the cafe now dated, that it cannot
b.- lupplied by any Other word, or expreffed by any circum-
locution. (Co. Litt. 50, 51.) Tlie eftates exchanged mult
be equal in quantity (Litt. § 64, 6$,), not of value, for

that is immaterial, but of intenj! as fee-fimple for fee-

fimple, a leafc for 20 years for a leaife of 10 years, and the
like. And th~ exchange may be of things that he either in

grant or in livery. (Co. Litt. 5 1.) But no livery of feifin,

even 111 exchanges of freehold, is neceflary to perfect (ho

4 conveyance
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conveyance (Litt. § 62.) ; for each party (Lands in place

;.d occupies hi 1 1 ight, and each of them hath
had corporal pofleffion of his own land. B.it entry

made on both fides ; for, if either party 1

entry, the exchangi f fufficient notoiiety.

(Co. Litt. 50.) And fo alfo, if

of pair..".
1 d the

1 ted, and i le other is

preienl !, . .1 . ..:. ited, but di tion ; the

forn benefice, becaufe the exchange

owi .) For if, after an exchange of lands
ov other hereditam . . .

. ii were taken by him in exchange, through defect of
the other's title, hi urn back to the pofleffion of
his own, by virtue of the implied warrai ty contained in all

exchanges. Blackft. Coram, book ii, . ts.AN.TV.

.. ofgoods and chattels. See Sale.
1 x change, the king's, is the place appointed by the

lung for exchange of plate, or bullion for the king's coin.

Thefe places have formerly been diverfe : but now
• is only one, -viz. that of the Tower of London,

joined with the Mint.

Exchange, rill of. See Bill off
What we call re-exchange, is the due, or ;. -omium of a

feeond exchange, when a bill is protected. Sec IU-ex-
CHANGE.
Exchange brokers. See Exchange Brokers.
ExCHAN-t E of Piifoners. This mealure, which is

-dictated both by humanity, and, in general, bv mutual in-

tereit, is frequently adopted by two hotlile nations, fortiie

»purpofe of eafing themfelves from the great charge incurred

by the retention of prilonersof war in prifons, depots, &c.
Sometimes an exchange becomes a confideration while draw-

up the articles of a capitulation ; especially where the be-
liegers confider it a matter of policy to get pofleffion of a

fortrels, without being too Arid, in the conditions of fur-

render.

Thus we frequently obferve, that a garrifon is allowed
•to retire, under the exprefs ftipulation, that " no part
thereof (hall ferva again until regularly exchanged." In
li'eh cafe, an immediate liberation of an equal number of
thole confined in the e:.:. ".- prifons ought inltantlv to take
effect, and the perfons thus dilcharged ihouid be forwarded
to their country ; but if, as fometimes occurs at the very
commencement of a war, when one party has been e:.ten-

iively fltcce&ful, the other may not have the means of equal-
ieation in regard to the liberation of prifouers, it may occur,
that months, or even years, may elapfe, before fuch reitric-

tio;i may be removed.

This, indeed, is not the only point on which the matter
may relt : it may fometimes happen, that a prince may feel

it to be his iutereft not to carry an exchange into effect
;

and this he may juitiry under the ordinary circumilances at-

tendant upon capitulation. Say, that an army furrenders
iimply under this condition ;

" that it fliall not ferve until

July exchanged." Here we fee no obligation on the part of
its fuperiors to make any exchange : therefore, when policy
dictates fuch forbearance, we cannot affix an'v imputation on
the prince, power, &&, if no exchange takes place.

If, indeed, the garrifon are allowed to return to their

•country, or to retire uumolefted, on condition that "thev
flail be exchanged," then, we naturally expect, that no
time will be loft in liberating an equal number ; adverting to
the leveral claffes of thofe allowed to retire, and pairing
.them off in a correct manner.
We have heard of evafions contrived for the exprefs pur-
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pofe of detaining fonte ii who, by his proweln, or

abilities, may have become hi xious to the etiemr.

This, however, can eisno'pei

of correfponding rank, againfl whom he ca .

then th-- exchange neoeffarily becomes in ;: di

though it is a matter of courtefy, to for .,

in fuch manner as may foil the w. n govera-

\Yith a view to -facilitate the exchanges occafionally

ordered, as well a; to < mill corn-

ts whidh \i : is cultomary for po
;•.; war either to 1 c

whofeduly is cdn fined fole}) to fuel, matters i

iubliilcnce of the prifoueis, and to cor.'

ever may relate to exchanges. Through t um a

government may always avail itf.-lf of the means of releafing

any particular perfons, confined as prifoners of war in

enemy's country; but, to effect this, atleaft-to be able fc

command it, there mult be in its power forne equival

f it would be unreafonable to expect that a general offi

lid be given up, when only a colonel could be offered in

exchange ; but a general may be liberated by niiv

ment, tor the purpofe of liberating any officer of inferior

rank then in the power of the enemy : and fo "through-

out.

EXCHANGERS are thofe who return money beyond
fca, by bills of exchange, &c. called anciently alfo excamtik-

tors, and fince remitters.

EXCHEQUER, or firnply Chequer, originally denotes

a chefs-hoard ; or a frame divided into fixty-four fquares,

of two colours, whereon to play at draughts, chefs, &c.
See Chess, &c.

The word is formed from the French efcheqtiier, which
fignifies the fame. Hence, trees are faid to be planted

chequer-wife, in quincuncem, when difpofed fo as to form
diverfe fquares reprefenting a chequer.

Exchequer is more particularly ufed for a chamber, or

apartment, in Weitrainfter-hall, confuting of two parts;

the court of exchequer and the lower exchequer. See

Court of Exchequer, and Court of Exchequer-chamber.

Exck! I ?.re a fpeues of paper firft eftablifhed

by Mr. Montague, in 1696, as a more convenient kind of

fecurity than the tallies and orders for repayment then in ufe,

and alfo to fupplv the want of circulating cafh, during the

re-coinage at that period. They were then taken at the

exchequer for all payments of the revenue, and, when re-

iffued, they were allowed 7/. 12s. per cent, interefl. Thev
have fince been iffued yearly for anticipating the produce of

particular taxes ; and they have almoft conftantly formed the

principal article of thr.t part of the public debt called the

unfunded debt. Of late years the total amount of out-

ftanding exchequer bills (exclufive of thofe charged on fpe-

cinc branches of the revenue) has ufually been about 12

millions. The bank of England, ever fince the year 1706,
have been the contractors for their circulation, at a certain

premium. The commiflioners of the treafury are em-
powered, by various ftatutes, to borrow money, within

a fpecific fum, limited by thofe ftatutes, by iffuing exche-

quer bills on the credit of certain duties ; which bills, by
3 2 Anne, cap. ii. and 12 Geo. I. cap. 11. bear an interelt

of 2d. a day per cent, payable to the bearers. But the in-

terelt payable on them has differed according to the current

rate of intereit at the time when they havi been iffued.

Thofe now in circulation bear intereit at the rate of $\d. a

day^>«- cent. They are often made for 100A each, but of

late years they have been chiefly tor icoo/. each, and fome-

times for larger forns. Thefe bills are numbered arithmetic

2 caiiy,
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cully, and regillercd accordingly, fo that the principal funis the confumer than charging it with rtiftoms to the fame
may be paid off in courier, tin- time of which is notified by amount would do, beeaule this tax is generally paid in a
public advertisement. The faid exchequer bills (hall be cur- much later Stage of it. Nevertheless, the rigour and arbitrary

rent to all receivers and collectors of the cuftorns, excile, proceedings or cxcife-Iaws feem hardly compatible with th"
or any revenue, and at the receipt of the exchequer) and ten'iper of a free nation. For the frauds that miu-ht be
aa any of them are paid orient into the exchequer, the offi- committed in this branch of the revenue, unlefs a ftrift

oera there fhall caufe tallies to be levied and delivered to the watch is kept, makes it necelfarv, wherever it is eftablilhed,

payers or lenders, as if they had made fuch payments or to give the officers a power or entering and Searching thi-

loans in fpecie. The inflalments on loans are paid into the houfes of fuch as deal in excifeable commodities, at any hour
receipt of the exchequer in exchequer bills, which are re- of tlie day, and, in many cafes, of the night likewife. And
ccived again by the bank as calk, either for the amount of the proceedings in cafe of tranfgreffione are fo Summary and
dividends due, or in repayment of advances. When thefe fuddeu, that a man may be convicted in two days' tim» in the
bills are fold at a confidcrablc difcount, or any other circtim-

flance indicates that too many of them are in circulation, it

is ufual to fund a part ot them, that is, to convert them
into a permanent debt by offering the holders of them lluek

in lieu of their bills. This of late has been frequently done.

penalty of many thouland pounds by two commiffioners or

julliccs of the peace ; to the total excluflon of the trial

by jury, and difregard of the common law. Obnoxious as
the excife duty has always been, it was firft tuggelted by
the earl of Bedford, lord treafurer to king Charles 1., but

The total amount of exchequer bills iflued for the public never actually introduced in that prince's reign. Its original

Service between the 5th of January 1808 and the 5th of Ja- eftablifhinent took place in the year 1643, when it was in-

nuary 1809, and not redeemed within that period, was troduced, on the model of the Dutch prototype, bv the long
39,735,200/. The unfunded debt in exchequer bills, out- parliament after its rupture with the crown ; and its pro-
Itanding on the 5th of January 1809, was 40,093,200/. grefs has been gradual. It was at firft laid upon thofe
The amount of exchequer bills iflued for the public lei vice perfons and commodities, where it was fuppofed the hardfhip
in Ireland, between the 5th of January 1808 and the 5th would be lead perceivable, viz. the makers and venders of
of January 1809, and not redeemed within that period, was beer, ale, cyder, and perry ; and though it originated with
541,666/. 1 3 j. 4</. If any exchequer bills be loll, upon the long parliament, the royalills at Oxford foon followed
affidavit before a laron of the exchequer, and certificate the example of their brethren at Weitminiler, by impof-
fiom him, and Security given to pay the fame if found, ing a fimilar duty ; both parties, however, protelliitfr

duplicates are to be made out ; and when bills are defaced

new ones fhall be delivered. Forging of thefe bills, or

of the indorlements on them, is felony.

Exchequer, mejfengcr of the. .See Messenger.

that it mould be continued no longer than to the end of the
war, and then be utterly abolifhed. But the parliament
at Wellminfter foon after impofed it on flefh, wine, tobacco,
fugar, and fuch a multitude of other commodities, that it

Exchequer, Black Booh of the, is a book under the might be fairly denominated general. This was done in.

keeping of the two chamberlains of the exchequer ; faid to purfuance of the plan laid down by Mr. Pymme, who had
have been compofed in 1175, by Gcrvaife of Tilbury, been intended for chancellor of the exchequer under the
nephew of king Henry II. and divided into feveral chap- earl of Bedford, and who feems to have been the father of
ters. the excife. In his letter to fir John Hotham (30 May,

Herein is contained a defcription of the court of Eng- 1643) he intimates, " that they had proceeded in the ex-
land, as it then Hood, its officers, tiieir ranks, privileges, cife to many particulars, and intended to go on farther ; but
wages, peiquifites, powers, and jurifdidion ; and the re- that it would be neceffary to ufe the people to it by little

venues of the crown, both in money, grain, and cattle, and little." Having accuftomed the people to it for fome
Here we find, that for one (hilling, as much bread might years, the Succeeding champions of liberty boldly and
be bought as would ferve a hundred men a whole day; openly declared (Ord. 14th Auguft, 1649, ch. 50.) "the
that the price for a fat bullock was only twelve millings, impolt of excife to be the moll eafy, and indifferent levy
and a fheep four, &c. Larrey, p. i. p. 394. See alfo that could be laid upon the people ;" and accordingly it

Domesday. was continued during the whole ufurpation. Upon the
EXCISE, an inland duty, or impofition, charged on com- reftoration of king Charles II., as it had been long ef-

modities of general confumption, and paid fometimes upon the tablifhed, and its produce was well known, fome part of it

confumption of the commodity, or frequently upon the retail was given to the crown, in 12 Car. II., byway of purchafe
Sale, which is the lalt ftage before the conlumption. This for the feodal tenures and other oppreffive parts of the
mode of taxation was adopted among the Romans; for hereditary revenue. (See Revenue.) Notwithftanding
Augultus, after the civil wars, introduced an excife, which, its general unpopularity, it ha9 been impofed on abundance
though very moderate, was general. It feldom exceeded one of other commodities in the reigns of king William III.
per cent, but it comprehended whatever was fold in the and of every fucceeding prince, towards fupporting the enor-
markets or by public auction, from the molt confiderable mous expences occalioned by our wars on the continent,
purchales of lands and houfes, to thofe minute objects which In the year 1732, the grofs produce of the excife-duty
can only derive a value from their infinite multitude and daily amounted to 2,964,617/. About this time fir Robert
confumption. Such a tax, however, as it affe&s the body of Walpole, being of opinion, that taxes on coufumable coni-
the people, has ever been the occafion of clamour and dif- modities, to which every citizen contributes in proportion
content. Augultus was obliged to declare by a public edict, to his confumption, and which, being included in the price
that the fupport of the army depended in a great meafure of the commodity, are infenfibly paid, constituted the molt
on the produce of the excife; and Tiberius diminilhed eligible mode of railing the revenue neceflary for the public
the excife to one-half, though the relief was of very fhort Service, formed a project for the gradual abolition, not only
duration. It has been adopted, in more modern time?, as of the taxes on land, houfes, and windows, but alfo of the
tfle mod economical mode of taxing the Subjedt; the charges culUms, by the Substitution of productive excife duties,

of laying, collefting, and managing the excife duties being Fully apprized of the abufes and frauds to which the col-
confidcrably lefs in proportion than in other branches of leftion of the cultoms was fubjeif , and which he had no
the revenue. Ik-fidcs, it renders the commodity cheaper to hope of remedying, he thought that the fcheme of convert-
Vol. XIII. 4. ing
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;,-.- f
i.,- greater pact of the cuftonw into duties of excife,

would he equally advantageous to government and to

fair trader ; and t f .at the excite laws might be fo amelio-

rated, that, notwithilanding the odium generally attached to

them as arbitrary and oppreffive, no jult ground of com-
plaint (hould remain. With a view to the execution of this

plan, he obtained a revival of the falt-duties, which had been

repealed fome years before ; but upon propofing, in the fol-

lowing year, to transfer the ditties on wi::e and tobacco to

the excife, " faction," fays Dr. Smith [Wealth of Nation-,

vol. iii. p. 35S.) " combined with the intereft of fmuggling

merchants, raifed fo violent, though unjuft a clamour againft

that bill, that the miniller thought proper to drop it."

The defeat of this fcheme was celebrated by general re-

joicings, as a deliverance from the greatelt political danger.

The feveral commodities now fubjeft to excile duties are

ale, beer, cyder, perry, mum, metheglin, and mead ; things

fold by auction; bricks and tiles; candles; coaches and coach-

makers; coffee, tea, chocolate, and cocoa-nuts; glals; hops;

leather; linen cloths, filks, cottons, and callicoes; malt; pa-

per ; plate ; fait ; foap ; fpirituous liquors ; ftarch, hair-

powder, and ftone-bluc ; fweets ; tobacco and fnuft ; vine-

gar and verjuice ; wine ; and wire. See each of thefe articles.

In the year 17S7 the various rates of duty which had

been impofed at different times were cor.folidated ; and

other regulations were alfo adopted, by which the produce

of the revenue was augmented, and the expence of collect-

ing it materially reduced.

By 24 Geo. II. c. 40, all fines, penalties, and forfeitures,

impofed by this or any other act relating to the duties of

excife, fhall be filed for, levied, recovered, or mitigated by
fuch ways and means as any line, penalty, or forfeiture is or

may be recovered or mitigated by any law or laws of excife,

or in the courts at Weftminfter, and fhallbehalf to the king

and half to hina that fhall inform or lue :— that is to fay, if

within the limits of the chief office in London, the offence

fhall be determined by the commiffioners (or any three of

them, 1 Geo. II. ft. 2.c. 16.) or, in cafe of appeals, by
the commiffioners of appeals ; in all other places they fhall

be heard and determined by any two or more juftices of the

peace, refiding near the place where the offence was com-
mitted, or forfeiture incurred ; and in cafe of negleft or re-

fufal of fuch juftices, for the fpace of fourteen days next

after complaint made, and notice thereof given to the of-

fender ; then the fub-cominiffioners may hear and deter-

mine the fame ; and if the party find himfelf aggrieved by
the judgment given by the faid fub-commiffioners, he may
appeal to the next quarter feffions, whofe judgment therein

fhall be final. The faid commiffioners for appeals, and

chief commiffioners for excife, and all juftices of the peace

and fub-commiffioners aforefaid, are required, upon any

complaint or information exhibited of any fuch forfeiture

made or offence committed, to fummon the party accufed,

and upon his appearance or contempt to proceed to the ex-

amination of the fact, and on due proof thereof either by the

voluntary confeffiou of the party, or by the oath of one cre-

dible wknefs, to give judgment or ientence, and to iffue

warrants under their hands, for levying the fame on the

goods and chattels of the offender, and to caufe fale to be

made thereof, if not redeemed in (not lefs than four, nor

more than eight days, 27 Geo. II. c. 20.) ; and for want of

fufficient diftrefs, to imprifon the party offending till fatis-

faftion be made. The juftices, commiffioners, or fub-

commiffioners, refpeftively, where they fhall fee caufe,

may mitigate, compound, or leffen, the forfeiture, penalty,or

fine ; fo as the fame be not made lefs than double the value of

the duty of excife which ought to have been paid, befides

the reafonable cofts and charges of fuch officers, or others

6

at Hire employed therein, to he to them allowed by the
faid juftici s. ( 12 C. II. c. 24.) No appeal in any caufe of
excile fhall be admitted, till the appellant hath depofitcd

the lingle duty with the commiflioi ers or fub-commiflioners,

and given fecjrity to the commiffioners of appeal, or juf-

tices of the peace, where the caufe is to be finally adjudged,
for fuch forfeiture as was adjudged againft hiin. (15 C. II;

c. 13.) By the fame ftatute all differences and appeals
about the excife fhall be heard in the proper county, and
not e'fe.vhere, and appeals within Loudon and its limits,

(hall be within two months after judgment, and notice given

or left at the dwelling houfe of the party, in all other
places in four months and not otherwife.

By 43 Geo. III. 69, after fifth of July 1 803, all duties,

allowances, bounties and drawbacks of excife, and other du-
ties under the management of the commiffioners, granted by
any aft of parliament then in force, fhall ceafe ; except in

cafes relating to the recovery of arrears, or of any fine, &c.
previoufly incurred. Provided that the act fhall not extend
to alter the duties upon malt, mum, cyder, and perry, grant-

ed by 4 3 Geo. III. c. 3. or upon ma't, tobacco, and fnuff,

continued by 43 Geo. III. c. 4 ;
(except as to the duties

on tobacco licences, and on tobacco of Spain and Portu-
gal): nor fhall the aft extend to the countervailing duties

an importation from Ireland, or the drawbacks payable on
exportation thither, according to the " Aft of the Union;"
(except thofe in refpeft of beer, ale, and wines, brick9

and tyles, cyder and perry, hops, mead or metheglin, fpirits,

vellum and parchment, gilt and filver wire, and gold and
filver thread, lace or fringe. ) And in lieu thereof (hail be
raifed and collected upon the feveral goods, wares, merchan-

dize, aad commodities, delcribed in fchedules annexed to

the faid aft, and for the fales by auction, and upon licen-

ces mentioned in one of thefe lchedules, the feveral fums
and duties refpeftively fet forth in the faid fchedules ; and
that there be allowed in refpeft of goods, &c. for which any
duty of excife is impofed, the feveral drawbacks of excife

as fet forth in another fchedule, and alfo all allowances di-

rected to be made by any aft in force on the faid lft of July

1803, except as herein altered. And by 43 Geo. 111.

c. 8t. certain additional duties inferted in an annexed fche-

dule are direfted to be paid, and the drawbacks in another

fchedule fhall be allowed ; to commence from July 5, 1803,

where no date is inferted in the aft, and the amount o: I

additional duties may be added to the price of articles con-

tracted for prior to the aft. And the faid new duties fhall

be raifed, levied, collefted, confumed, paid, recovered,

adjudged, mitigated, and allowed, (except where altered -

by thefe afts or either ofthem) in the like manner, and by
fuch means, ways, and methods as the former duties. And
all conditions, regulations, rules, reftriftions, and forfeit-

ures ; and every pain, penalty, fine, or forfeiture of any
nature or kind whatsoever, for any offence againft any ae\

of parliament then in force ; and the feveral claufes, powers,

and directions therein contained, (unlefs altered hereby,)

fhall extend to and be applied in the execution of thefe acts,

in as full and ample manner as if the fame were repeated and

re-enafted in the body o( thefe afts,43 Geo. III. c. 69. j 4.

c. 81. J 3. And in all cafes where duties are impoled or

drawbacks allowed by thefe afts on any fpecific quantity of

goods, the fame fhall apply after the fame rate to any lefs

quantity. Id.

The excife duties of England are under the managemert
of nine commiffioners, who fit in the general " E:..

office," having falaries of 1200/. a-year each, and the)

obliged, by oath, to take no fee or reward, but f.om the

king only. From thefe commiffioners there lies an appeal

to five others, called " Commiffioners of Appeal." The
commiffioners
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rom.iiiflioiiers of excife in Scotland are five in number, and

have falaries of 600/. per annum each.

The number of officers employed in this branch of the

revenue is very great. Beflde the commiihoueis above-

mentioned, and their fubordinate officers, as resellers, mef-

fengera, &c. there is an auditor of the excife, and an auditor

of hides, with their clerks, &». A comptroller of call),

and another of accorripts with their clerks } a regiller
;

fecretary ; folicitor ; receiver-general, with his clerks;

clerk of fecurities; (tore-keeper ; houfe-keeper ; door-

keepers ;
general accomptanls, with their affiltants ; ac-

comptant for tines, and two accomptants for the London
brewery ; clerk of the bills of exchange ; examiners ; clerk

for fupervifors diaries ; five general furveyors; general fur-

veyors of diflillery ; and brandy ; examiners of the dillil-

lerv, of the brewery, and of foap and candles; furveyors of

glafs, of coaches, and plate licences ; infpeftor of fpirituous

liquors, licences, and coaches ; infpeftors general of CofFae,

tea, &c. and of brewery through England and Wales.

Befide which, there are in England and Wales, exclufive of

the bills of mortality, within which is the principal head of-

fice of excife, to which all other offices in the kingdom are

fubordinate and accountable, about fifty collectors, who go
their refpeftive rounds once in fix weeks : the province of a

collector comprehends fcvjral diitricts, within each of which
there is a fupervifor, under the infpeftion of the collector;

and each dillrift is parcelled out into out-rides and toot-

walks, within each ot which there is an inferior officer, con-

ftituted under the hands and feals of the commiflioners, or

fub-commiffioners, in their refpeftive divilions, as neceflity

requires, and called ganger, or excifeman, under the in-

ipection of the fupervifor, who every fix weeks draws out a

diary of every day's bufinefs, with remaiks, and tranimits it

to the chief officer. Every perfon, previous to his appoint-

ment to the office of gauger, rr.uft procure a certificate of

his age, which mull be between 21 and 30; liemuft under-

ltand the four firft rules of arithmetic, flate what bufinefs he
hath followed, and that he is not encumbered with debts,

be of the communion of the church of England, and, if

married, not have more than two children ; he muft nomi-

nate two able perfons to be his fureties ; and the certificate,

containing thefe particulars, and written by himfelf, muft be

figned by the fupervifor of the diftrift where he lives, and

accompanied with an affidavit, that he has ul'ed no bribes

for obtaining this office. He is then ordered for inftruftion,

under the care of an experienced officer, and to wait, under

the denomination of an " expeftant," till a vacancy hap-

Upon admiffion of officers of every kind relating to

the excife, the oaths of allegiance and fupremacy, and an

o<;th of faithfulnefs in the execution of the particular office,

muft be taken, and the declaration againit tranfubftantiation

muft be fubferibed. The officers of excife are appointed,

and may be difmiffed, replaced, or altered by the commif-
lioners under their hands and feals ; their falaries are allowed

and eftablifhed by the treafury : and by 1 William and

Mary, c. 24. § 15. if it be proved by two witneffes that

any officer has demanded or taken any money, or other re-

ward whatever, except of the king, inch offender fhall for-

feit his office. Officers of excife, taking a bribe, are liable

to a forfeiture of 10/. 15 Car. II. cap. 11 : and a perfon

liable to excife duties offering them a bribe, Sec. fhall for-

feit 500/. 1 1 Geo. cap. 30. Officers meddling in elections

are lubjeft to a penalty of icW. and an incapacity of hold-

ing any office under the king, J W. cap. 20. Ard an

officer, either of the excife or ig in excifea

liquors, fhall forfeit 50/. a id be incapable of any office in the

iuc, 12 Geo. cap. 28. 'I I of exciieable

goods is fubjeft to a forfeiture of I ids, and treble

value, 1 1 Geo. cap. 30. RHy jperTdn bMfticTh'ig an 6ffi

in the execution of his duty, lhall forfeit 1 _>/. 6 Geo. cap. 21.

Actions of aflault upon any officer may be tried in any
county, (j Geo. II. c. 35. And if any perfon fhall diilurh

or oppofe any excife officer in the execution of the powers
and authorities by this aft granted, or any or either of t'e

except where other penalties are by the aft provided, he
fhall forfeit 200/. 42 Geo. III. c. 38. And the fame pe-

nalty is inflifted by 43 Geo. III. c. 81, in relation to that

aft. Officers of excife arc empowered to fearch at all times

of the day, enter, warehoufes, Sec. And if officers fuf|

that excifeable goods aie concealed in any place within the
limits of the chief office of excife in London, upon oath by
fuch officers before the commiflioners, or any two or more
of them; or if fuch place be in any other part of Great
Britain, on oath before one or more juftices of the county,

Sec. or fufpefted place, fetting forth the ground of fuf-

picion, the faid commiflioners, or the faid jullice or juftices

may, by ipecial warrant, authorife fuch officers by day or

night
1 but if in the night, in prefence of a conftabf -1

other peace officer) to enter into fuch place and to feixe

all Inch goods ; and if any perfon fhall obftruft any fuch
officers fc authorised, or any one afting in the execution of
fuch warrant, he (hall forfeit 100/. 42 Geo. III. c. 03.

The officers, in their permits tor removing excifeable goods,

fhall exprefs as well the time for which they ihall be in force

for removing fuch goods, as the time within which they
thail be received into itock by the perfon to whom they are

fent ; and if not removed within the time limited (unavoid-

able accidents excepted 1
, or, in default of fuch removing,

it the permit fhall not be returned to the officer who granted
the fame, the perfon procuring the permit lhall forfeit treble

value of the-goods: and if not received into itock, within

the time limited, by the perfon to whom they were permitted
to be fent, they fhall be deemed goods removed without a
permit 21 Geo. III. c. 55. No writ lhall be fued out
againit any officer of excife, or his affiftant, for any thing
done in the execution of his office, until one calendar month's
notice fhall have been delivered to him, or left at his ufual

place of abode, clearly and explicitly containing thecaufe of
action, the name and place of abode of the perfon who is to
bring fuch action, and the name and place of abode of his

attorney or agent : and the officer may at any time within
Inch month tender amends, and plead fuch. tender in bar of
the action ; and if, upon iffue joined, the jury fliall rind the
tender to have been fufficient, they (hall give a verdift for

the defendant ; but if the jury find that no amends, or fuch
as were not fufficient, were tendered, they lhall give a ver-

dift for the plaintiff, and fuch damages as they fliall think
proper with coils of fuit. 23 Geo. III. c. 70. Ifanyaftioii
fhall be brought againfl an officer, &c. it ihall be brought
within three months after the caufe of aft ion lhall arife, and
not afterwards, and fliall be laid in the proper county ; and
if the plaintiff fhall be noufuited, or difcontinue, or if upon
a verdict or demurrer judgment fhall be given againfl hin(,

the defendant (hall recover treble coils.

The additional duties, which the progrefs of the public
expenditui 'red it neceflary to impofe, have great-
ly increafed the produce of the excife, and rendered it the
mod important branch of the public revenue. The duties
which it comprehei ds are divided into the permanent confo-
lidated duties, the temporary war taxes, and the annual du-

coufift of the old annual malt duty,, and of
an additional malt duty, which, with fome duties on tobacco
ai d biuff, and fome cuftoin duties, have, iince the pr<

for felling the , been granted annually in lieu

4 2 A 1
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An Account of the Grofs Aftual Receipt in Money, Charges of Management, and Taxes repaid to Officers, Expc
Temporary War Taxes, and Malts and Tobacco, Annual in England, for the Year en

Exchequer, on each Article;—together with the Balance in tiie Handgof

Articles.

Auctions -

Beer -

Bricks and 'files

Candles -

Cocoa Nuts and Coffee -

Cyder aud l'erry

Glafs

Hides and Skins

Hojis -

Licences -

Malt - - - -

Mctlteglin or Mead
Paper -

Printed Goode

Salt -

Soap - - - -

. . ) Britim -
Sptnts

J Foreig„

Staich -

Sweets •

Tea -

Tobacco and Snuff

Verjuice -

Vinegar

Wine -

Wire

Total confolidated Duties

.

Temporary War Taxes.

Malt,pcrA<ft43Geo.III.?

ch. «l. - . - J

s
. .

s
C Britifh - do. -

•
I Foreign dn. -

Sweets - - - do. -

Tea - - - do. -

Tobacco and Snuff per 7

A'-t It) Geo III. ch. 89. J
Brandy, Sep. i

rr At ir ?

Gee. III. cil. 27. - J

Crofs

Aclual Receipt

in Money.

381,795
3,958,324
291,2 13

303,888
199,888
54,272

428,307
311,005
172,103

313,471

1,147,672
1

403,129
712,215

1,449,200

392,6SS

1,346,962

1,849,330
52,<j2ii

27,420

2,003,479

194,4 16

63

41,01.1

1,222,916
14,016

.s. «/.

10 11;

3 114
11 Oj

5 10

1

8

*J
8

°T
2*
2-5

6

H
s*

o|
I2 10

14 t|

5 11

5 t\
- -4
7 11 +
3 64
16 9;

2 H> j

9 *l
17

Charges

of

Management.
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EXCISE.

Allowances, Bounties, Penfions, Net Produce, and Payments into the Exchequer, of the Extife Confolid;itcd Duties,

cth January 1809 5 diftinguifhing the Grofs Receipt, Net Produce, and Net Payments into the

Receiver-Genera!, at the Commencement and Termination of the Year.

( >\< rcharges,

Ov.T|>;ivmMits,

Repayment!

per Treafury,

W.ur.uit, &C.

An t.tl P.,)-
I

iliriitstwl )fficers

of t!if late Wint

Licence Office,

ami of the late

Salt Mini's.

2, •>;.'.
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ci
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;•)
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d

1
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18J 1 11^
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4SO
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£.
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30S,801

1,1-16,979

1

3/2,166 17

200,53 5 7

1,320,4 14 1 I
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1 16
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The produce, &c, of the excif; duties in Scotland for the

period above Hated appears from the following abftract :

r- n / '• cL
Cafli refling to be accounted foi at )

Jthof January, 1808 - - - - [ 38,653 1 2|
Grofs receipt from cth Januai , 7 „, „

180S, to 5th January 1809 - .
\

2,086,28319 jj

2,124,937 o 6

£. t. J.

Charges of management, exoorts,7 ,»
and allowances ----.'_ \ 3 25>7^ °1°5

Difburfements out of the net pro- / „. ,

duce j 88,012 12 3I

litted to London - - . . 1,628,000 o o
Reding to be accounted for at ethl „ c

January, 1809 f 8 3' ! 5 6 7 4

2,124,937 O 6

The total payments out of the revenue of excife, under
the authority of warrants from the barons of exchequer, to
the receiver-general of crown rents and cafualties in Scot-
land, from Januarv 5, 1808, to January 5, 1809, areas

'

follow :

Salaries to the judges and officers of the
) £. s. d.

three courts of leflion, judieiarv, and ex- (
chequer, and of the admiralty and com- (

5°'34° I2 i°*

miliary courts J
Paid to thofe on his majedy's civil lid )

eftabliihment, not belonging to the three > 22,727 10 io|
courts - J
To Francis lord Napier, commiffioner^

to the general affembly of the church" of > 2,0-0 o o
Scotland ...J
To John Connei, procurator for the"}

church of Scotland, to be didributed by > 1,000 o o
him among itinerant preachers - - J
To A. Mundell, without account i,2;8 17 6

Total - - 77,277 1 3J

1 he total revenue of inland excife and licences, together
with other fees received by revenue excite colleftors in Ire-
land, for one year, ending the 5th of January, 1809,
amounted to 1,659,838/. 8j. qJ</. and the total payments
for management, militia, bounties, &c. out of the grofs and
net revenue of excife, during the fame period, amounted to
531,910/. gs. $d. If we add to the above fum 1,659,838/.
8 s. y%d. the amount of the inland duties, via. 429,824/.
1 1 J. Ogd. the grofs produce will amount to 2,089,662/. 19^.
f)ld. and the amount of the net produce was 1,772,615 /.

1 6 s. z\d.

EXCISION, in Surgery, is a word often ufed to fig-

nify the operation of cutting any tumour, or any foreign
fubilance, off, or out of, a part of the body.
EXCITABILITY, in Dr. John Brown's hypothefis,

or the Brunonian hypothefis, as it lias been called, is nearly
fynonymous with the vitalprinciple of medical writers in ge-
neral, and fignifie8 that quality or property of living beings,
on which the phenomena of life depend.

Life itfelf is, in the opinion of Brown, a forced jlate,

ariling altogether from the action of certain agents, which
he denominates exciting powers, upon the excitability, ; for
death enfues equally, whether the exciting powers are.with-
drawn, or the excitability is loft. The exciting powers

E X C
confilt of heat, air, food, drink, and other fubdances taffcen

into the ftomach, the blood, and the fluids fecretcd from il ;

as well as of certain functions of the fyftem itfelf, fucll

as mufcuhr exertion, fenfation, thought, and paffion or emo-
tion. The effect of the exciting powers acting upon the

excitability, is denominated excitement.

This word " excitability" is to be confidered asa general

term, exprefliveof the facTts afcertained by obfervation, but
of the eflentia] nature of which we mud remain ignorant;

as in the cafe of gravitation, &c. " We know not what ex-

citability i?," fays Dr. Brown, " or in what manner it is

affefted by the exciting powers. But whatever it be, whe-
thei a quality or a fubdauce, a certain portion is affigned

to every being upon the commencement of its living date.''

He oblerves, however, that fuch expreflibns as a determi-

nate portion of excitability in each living being, the ex-

haudion, or the accumulation of excitability, are neceffaiily

borrowed from the qualities of material fubltances, in con-

fequence of the poverty of language ; and are not to be re-

ceived m a drift and literal fenfe.

Every power, then, that acts on the living frame, accord-

ing to tin's doctrine, is dimulant, or produces excitement

by expending excitability ; whence " it follows, that the

whole phenomena of life, everv date and degree of health

and diieafe, are alio owing to dimulus, and no other caufe."

By too great ftimulation weaknefs is induced, becaufe the

excitability becomes defective ; this is hi id to conditute a

date of indirect debility ; when the exciting powers or fti-

mulauts are withheld or diminimed, weaknefs is likewife

induced, the excitability being accumulated, or in excels ;

and this is denominated a date of direS debility. (See De-
bility.) For " this mutual relation obtains betwixt exci-

tability and excitement ; that the more weakly the powers
have acted, or the lefs the dimulus has been, the more
abundant the excitability becomes ;—the more powerful the

dimulus, the excitability becomes the more exhauded." It

is only then, when a mean degree of dimulus operates

upon excitability at a medium, that perfect health is pro-

duced : in illudration of which a fcale was drawn bv
Brown, (See Elements of Medicine, chap. iii. § 39. note)

divided into 80 degrees of excitability oppofed inverfely to

80 degrees of exciting power, at each end of which is death ;

there being, in the one cafe, 80 degrees of excitability, and
no exciting power ; and in the other, 80 degrees of dimulus
and no excitability ; \xheTeas.j>erfe8 health holds the middle
dation, where there are 40 degrees of dimulus and of ex-

citability refpeftively. Good health, however, may be
confidered to exid within a range of 30 or 40 degrees (15
or 20 on each fide of the mean) in confequence ofthecon-
dant variation of dimulus, to which man is expofed, in his

food, drink, paffions of the mind, &c. ; but every depar-

ture from the mean of perfect health conditutes a pre-dif-

pofition to difeafes of direct or indirect debility, As life

is entirely regulated by excitement, and the exciting powers
have a dimulating effeft only, Dr. Brown affirms, that " the

notion of health and difeafe being different dates is dif-

proved ;" the operation of the powers producing or re-

moving each date being perfectly identical : and efficacious

remedies being fuch as oppofe deficient dimulus to exceffive

excitement, and exceffive dimulus to deficient excitement.

In a word, there are but two forms of difeafes ; and both
are always preceded by pre-difpofition ; thofe which arife

from exceffive excitement are called Jlhenic (from o&wr,
Jlrcngth,) and thofe which originate from a deficient excite-

ment, ajlhenic. The direft tendency of this hypothefis,

therefore, was to reduce the art of medicine to the fimple

regulation of dimuli, or of the exciting powers ; it required

us



EXCITABILITY.
us mil)- to increafe the quantity of Emulation on the one

hand, or to withdraw, or rather diminilh, the ftimuli on the

other, as the excitement happened to be too great or too

little, above or below the medium of the fcale of health

As Litis coucife ftatement of a medical hypothecs, which

has excited great attention and much controverfy, may,

perhaps, be obfeure to thofe who me unaccuftomed to the

iludy of the phenomena of animal life, we fhall cite an il-

lufltation of Brown's fyftem, drawn up by one of his pupils

from a familiar operation, by which a conception of his fun-

damental principles may be facilitated.

" Snppofe a lire to be made in a grate filled with a kind

of fuel not very combuftible, and which could only be kept

burning by means of a machine, containing feveral tubes,

placed before it, and conftantly pouring ftreams of air into

it. Suppofe alfo a pipe to be fixed in the back of the chim-

ney, through which a con itant iupply of frefh fuel was gra-

dually let down into the grate, to repair the watte occalion-

ed by the flame, kept up by the air-machine.

The grate will reprefent the human frame ; the fuel in it

the matter of life (the excitability of Brown, artd thefenfrial
.; of Darwin j : the tube behind, fupplying frefh fuel,

will denote the power of all living fyllems constantly to

regenerate or reproduce excitability ; while the air-

machine, of feveral tubes, denotes the various ftimuli, or

exciting powers, applied to the excitability of the body ;

and the flame, drawn forth in confequence of that applica-

tion, reprefents life, the product of the exciting powers

acting upon excitability.

As Dr. Brown has defined life to be " a forced ftate," it

is fitly reprefented by a frame, forcibly drawn forth, from

fuel little difpofed to combuftion, by the conftant applica-

tion of ftreams of air poured into it from the different tubes

of a machine. If fome ot thele tubes are fuppoied to con-

vey pure, or oxygenous air, they will denote the highelt clafs

of exciting powers, fuch as opium, muik, camphor, fpirits,

wine, 3lc. ^ihe diftufible ftiinuli of Dr. Brown j which bring

forth for a time a greater quantity of life than ufual, as the

blowinf in of pure air into a fire will temporarily draw forth

an uncommon quantity of flame. If others of the tubes be

fuppofed to convey common or atmofpheric air, they will

reprefent the ordinary exciting powers, or (limuli, applied to

the human frame, fuch as heat, light, air, food, drink &c. ;

while fuch as convey impure airs may be ufed to denote

what have formerly been termed fedative powers, fuch as

poifons, contagious mialmata, foul air, &c. (Sedatives are

deemed by Brown flimnlants of a minor force.)

The reader will now be at no lofs to underftand the

Ceeming paradox of the Brunonian fyftem, that food, drink,

and all the exciting powers applied to the body, though
theyfuJ)J>ort life, yet they confume it ; for he will fee, that the

application of thefe powers, though it brings forth life,

yet at the fame lime it waftes the excitability, or matter of/if;
juft as air blown into the fire brii.gs forth more flame, but

walls the fuel, or matter offire. This is conformable to the

common faying, " the more a fpark is blown, the brighter

it bums, and the fooner it is fpent." A Roman poet has

given us an excellent illuftration of the Brunonian fyftem,

when he fays,

" Balnea, vina, Venus, confumunt corpora noftra ;

Sed vitam faciunt balnea, vina, Venus."

" Wine, warmth, and love our vigour drain ;

Yet wine, warmth, love our life fultain."

It will be equally eafy to illuftrate the two kinds of debility,

el indirccl, which, according to orown, are

the caufes of all difcafes ; if the quantity of itimulus, or excit-

ing power, is proportioned to the quantity of excitability ; r

that is, if no more excitement is drawn forth, than is equal

to the quantity of excitability produced, the human frame-

will be in a ftate of health j juft as the fire will be in a

vigorous ftate, when no more air i" blown in, than is fufficient

to confume the frefh fupp'y of fuel, conftantly poured down
by the tube behind. If a fufficient quantity of ftimulua is

not applied, or air not blown in, the excitability in the man,
and the fuel in the fire, will accumulate, producing direct

debility ; for the man will become weak, and the fire low.

This, carried to a certain degree, will occafion death to the

firit, and extinction to the laft. If again, an over propor-

tion of Itimulus be applied, or too much air blown in, the

excitability will foon be wafted, and the matter of fuel almoft

fpent : hence will arife indirect debility, producing the fame
weaknefs in man, and lownefs in the fire as before, and
equally terminating, when carried to a certain degree, in

death and extinction."

The limplicity of this doctrine, contrafted with the

complicated hypothefes of preceding phylicians, and its

happy illuft/ation of fome of the phenomena of life, (which
we have noticed under the word Debility,) ipeedily

obtained for it a number of profelytes, in the fchools of

medicine, wherever i: was introduced. A generalization fo

fweeping was, indeed, well calculated to arreft the atten-

tion, and gratify the ardour of young minds ; and accord-

ingly it was efpoufed with enthufialm by the molt fanstuine

and fpeculative fludents, and was debated and defended with

a vehemence and intolerance of oppofition, almoft unknown
in fcientific difcuffions ; and this not only at Edinburgh,
where the doftrine originated, but fucceffively in the dif-

ferent univerfities of the continent to which it was carried.

To learn that there were but two forms of difeafe, and there-

fore but two indications of cure, and two fets of remedies,,

was particularly gratifying to thofe who preferred indolent

hypothefis to the labour of obfervation. It fuperfeded at

once the practice and maxims of the Hippocratic fchool of
experience and unremitting invefligation, and reduced the
art of medicine within the compafs of a nut-fhelL

But, true as this doctrine of excitement may be, in its

application to many of the phenomena of life, it is by no.
means adequate to the explanation of the whole, and efpe-

cially of the caufes and remedies of numerous difeafes : it is,

moreover, inconfiftent with itfelf in fome points, and its

advocates are not agreed in the interpretation of thefe

difficulties.

There is one inconfiftency fo grofs and obvious, in the '

Brunonian doctrine, that it is inconceivable how the author

could have been infenfible of it, or have perfevered in

maintaining it. In the illuftration above quoted, a tube or
chimney is provided, by which the fuel, or excitability, is

fuppofed to be conftantly repleniflied : but no fuch provifion,

is mentioned by Brown. He affirms that " a certain

portion of excitability is affigned to every being at the
commencement of its exiftence, that the action of llimuli

neceffarily exhaulls it, and that life confilts in the inceflant

action of ftimuli upon this excitability ;" i.e. in the incefTant .

exhauftion of it. With this ftatement the notion of accu-
mulated excitability (which is faid to conftitute direft

debility) is tltogether incompatible: non-confumption, or

rather dirr.inifhed confumption, might preferve the excita-

bility, but furely could never increafe it : though fomewhat-
might be faved, nothing cquld be gained, by the abftraction

of ftimuli; and on the re-application of the discontinued

ftimuli, the excitability (hould never be found increafed or
accumulated, but mould be ftationary at the point of inter-

ruption ; or, more correctly {peaking, it muil always be

found
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found fomewhat wafted, fmcc, while life remains, it muft be

aclcd upon in fome degree ; while, on the other hand, every

violent Simulation fhould, upon the fame principle, rapidly

wafte, and haften tlic irrecoverable exhauftion ot the powers

of life. The proportion, then, that a determinate portion

of excitability is affigned to every individual, being equally

inconfiftent wfth the fubfequent theorems of the fyftem, and

with matter of fact, has been either given up, or explained

awav, by the pfeudo Brunonians of the prelent day. They
admit that the excitability may be partially reilored or

renewed by reft and food. But to make the hypothecs

confident with common fenfe, it requires that the procefj of

generating excitability be conftantly going ; for even during

t lie moft profound fleep, ftimuli, or, in other words, cxluuiil-

ing powers, are inceffantly applied, the ceffation of all

excitement being fynonymous with death.

Another inconfiftence in the hypothecs, fcarcely lefs

palpable, is the ftatement, that indireS debility, which con-

lifts in exhauftion of the excitability from exceffive Simula-

tion, is to be cured, i. e. the excitability is to be reilored,

by a continuance of ftrang ftimuli ; namely, by ftimuli

" littleJborl of thofe which produced the over-excitement."

But, however managed, it is obvious from the hypothefis,

that they muft exhauft excitability, if they act at al! ; they

muft, therefore, wear out what remains of the excitability

more and more, and ultimately exhauft the power. No at-

tempts to explain away this incongruity of language can

be conlidered fuccefsful ; the alleged loi's of power in the

ftimuli, in confequence of repetition, will only account for

the lefs rapidity of the complete exhauftion; but exhauftion

of excitability cannot be feparated from the notion of Simu-

lation.

In its application to the practice of medicine, as well as

to the explanation of the action of many caufes of difeafe,

the Brunonian fyftem is marked by a grofs negleCt or defi-

ance of obfervation and experience. The connections and

dependencies of the different functions, the local derange-

ments which take place in the different organs, and the cu-

rative indications deduced from thefe, are altogether over-

looked ; and the variety of phenomena which relult from

the fpecific operation of various agents on the animal eco-

nomy, is equally neglected. The affertion that all powers,

which influence the animal body, whether productive or cu-

rative of difeafe, are ftimulant, is an abufe of language not

often equalled by the framers of theories. There is not

only not an identity in their action ;—there is fcarcely any

thing in common. " With regard to contagions," to ufe

the words of an intelligent critic, «* when we confider the

regular and progreffive feries of actions, induced by thefe

on the fvftem ; when we have obferved that each contagion

gives rife to a train of peculiar and chara&eriftic phenomena,

defining the difeafe whence the contagion originated, and

Terminating often in the formation and feparation of a quan-

tity of morbid matter, alone capable of propagating the

fame difeafe in others, we cannot acknowledge that identity

in the operation of the exciting powers, which the Bruno-

nians contend for. In difeafes induced by contagions, in

the fmall-pox, for example, or in lues venerea, we perceive

fomething more than fimple excitement and unvaried ftimu-

lation. Individuals of every defcription, whether predif-

pofed to ilhenia or afthenia, whether labouring under direct

or indirect debility, may be infected ; and when the difeafe

has taken place, it runs itscourfe under every poflible modi-

fication of the excitability, &c." (See Edinburgh Med.

and Surg. Journal, vol. i. p. 369. ) And again, with refpedt

to the agents of the Materia Medica, befides their action

upon the excitability, or the degree of excitement and ex-
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hauftion which they produce, there are various other peea-
liaritiea in their mode of operation. " They differ in the

fucceJEon of phenomena to which they give occafion ; the
intoxication produced by wine, opium, and fome other nar-

cotics, cannot be imitated by aromatics, by the preparation*

of antimony or of mercury ; nor the effects of thefe by
narcotics : they differ in their power of fpecifically affecting

paiticular organs and functions, at the tlomach, inteftines,

kidnieft, ikin, falivary glands, abforbent or vafcular fyftem,

by emetics, purgatives, diuretics, fudorifics, mercury, di-

gitalis, &c. They differ in their power of oppofmg and in-

ducing particular organic changes and morbid affections of
the fyftem; as fyphilis and biliary difeafes are cured by mercu-
rials, (curvy by vegetable acids, and uric difeafes by alkalis :

they differ in the durabilitv of effect or change produced ;

as is obvious by comparing the momentary and fleeting effects

of the diffufiblc ftimuli, with the permanent excitement and
vigour produced by tonics, as by cinchona and preparation!

of iron, by wholefoine food and pure air." Loc. cit.

In (hurt, it is obvious that the word ftimulant, as applied

to all thefe various actions upon the living fyftem, no longer

retains any definite meaning ; but produces a jargon which
may be interpreted by each individual accordii.g to his own
notions. In this refpect, the theory poffefles an univerfal

fitnefs, like Bayes' prologue, and will do for any practice

that may be found moft expedient. Thus mercury will be

confuiered as the properJlimulant for fyphilis, cinchona and
arfenic for intermittents, citric acid for fcurvy, and fo on

;

for fortunately mankind have ftill good fenfe enough to ac-

commodate their hypothefes to the refults of experience :

hence we do not apprehend, that many of the moft implicit

believers in this jargon would endanger their patients by ap-

plying the fame remedies to typhus, gout, and dropfy,

becaufe they ftand in the fame numerical portion of the

fcale ; or by treating phthifis, apoplexy, and the plague

alike, becaufe they are claffed together in the fame way !

Notwithftanding its many inconfiftencies and defects,

however, the Brunonian doctrine has had fome beneficial in-

fluence on medical fcience, by inducing a particular atten-

tion to the degree of excitement, which accompanies many
difeafes, although it cannot be confidered as the caufe or

effence of them. The regulation of the excitement often

conftitutes the moft ufeful means of conducting thefe difeafes

through their courfe to a fafe termination, by moderating1

fymptoms, and keeping action within due bounds on the

one hand, or fupporting the languid forces of the fyftem

on the other. This is efpecially true with regard to conta-

gious febrile difeafes.

The doctrines of Brown are contained in the " Elementa

Medicina?," which were firft pubhihed in Latin, and after-

wards translated by himfelf. After his death a revifed edi-

tion of this tranflation was publifhed by Dr. Beddoes, in

2 vols. 8vo. 1795 ; and another by the author's fon, Dr.
William Cullen Brown, in 3 vols. Svo. in 1804. See

Brown.
EXCITATION, (from the Latin excito, I excite,)

denotes the act of awakening, of roufing, or of producing

fome power or action ; thus we hear of the excitation of mo-
tion, excitation of heat, excitation of paffions, &c. In na-

tural philofophy this word is principally ufed in the fubjects

of electricity and of heat ; and of thefe two kinds of ex-

citation the particulars are as follows.

When a piece of amber, or of glafs, or of fulphur, or

in fhort, of any other lolid, called cicBric, or twn-conduttor,

is obferved in common, it does not appear to have any par-

ticular power ; but if it be rubbed with a dry hand, or

with fomething eke, then after a few ftrokes it will be found

that
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Suhjlitncc rubbed,

flie fur on the

back of a cat.

Smooth glafs.

Tourmalin

Hare's {kin.

White filk.

Black filk.

that it has acquired the electric virtue, fo that now it will

attraCt fmall bodies tliat are prellnled to it, and it will

alfo exhibit other electrical phenomena (for which fee the

article Eli.cirk.ity.) In this cafe the electric power in

the amber, or glafs, or (ulplinr, is laid to have been excited

by the friction of the hand or oilier body, which therefore

is called the rubber ; for, previous to the friCtion, the amber,

or fulphur, &c. (hewed no Ggns of electricity , that power
being, as it were, dormant in it.

Rubbing is the molt general, and upon the whole, the

moft effectual method of exciting electrics, but there are Rough glafs.

feveral other modes of excitation, and indeed hardly any

aiftion, or any motion, takes place among natural bodies,

which is not attended with the excitation of eleCtricity. In

general, however, the electricity is not produced in quantity

lufficient to affeCl our fenfes, without the aid of proper in-

ftruments, and of courfe it paffes unnoticed. The principal

caufes of the excitation of electricity are rubbing or friction,

heating and cooling, melting or coagulating, evaporation

and condenfation, expanfion and contraction, the mere juxta-

pofition or contadt of certain bodies, folution and eftervef-

cence, and laflly fome unknown aCtion of the body in cer-

tain aquatic animals. But thefe methods are not indifcri-

minately applisable to all fubftances. They are confined

within certain limits of application as well as of effect ; and
of thefe particulars we (hall now give a regular ac-

count.

Rubbing, or fricJion.—In the fcience of electricity the

various bodies of the earth are diltinguifhed into elcCtricand

conductors (fee Electrics and Conductors ;) and
whenever two bodies are rubbed againft each other, unlefs

they be both very good conductors, fome electricity is always
produced ; that is, one of the bodies acquires the pofitive

or vitreous, and the other acquires the negative or refinous

eleCtricity ; for by this means one kind of electricity cannot

be produced without the other. The circumftance which,
in the fuperficial manner of performing the experiment,

makes it appear as if one kind only of eleCtricity were pro-

duced, is that the beft conductor of the two bodies con-

cerned, being not infulated, lofes its eleCtricity as fooo as

it receives it ; but when both bodies are infulated, each of
them will become electrified by the friCtion, one of them
acquiring the pofitive, and the other the negative eleCtri-

city. Even two infulated perfeCt conductors, by the leaft

contaCt or friCtion againft eacii other, acquire a (light de-

gree of eleCtricity ; but of this hereafter. The friCtion

which is required for this excitation of eleCtricity is not

that which can fcrape off or injure the furface, but a gentle

preffure progreflively applied with a pretty quick motion.

The former hard kind of friCtion generates, heat, but little

or no eleCtricity.

The very fame body, by changing the rubber, may be

caufed to acquire either the pofitive or the negative kind of

eleCtricity ; and the change is often produced by a re-

markably (light alteration of circumllances, fuch as altering

the direction of the friCtion, increafing or diminifhing the

temperature by a few degrees, and fo forth. The following

table exhibits the principal cafes of this kind of change, viz.

it (hews what kind of rubber is required for exciting a given

body positively, and what kind for exciting it negatively.

Thus it appears that fcaling-wax acquires the pofitive eleCtri-

city when rubbed with a metallic body, and that it acquires

the electricity when rubbed with furs, leather,

woollen cloth, &c. Thus alio it fhewt that baked wood is

excited pofitively by filk, and negatively by flannel.
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Sealnig-wax.

Baked wood.

Rubber.

very fubftance with »

Ekflricity

Pofitive T
Kv

\ it has hithcito been rubbed,

„ r f Every fubftance hitherto tvud,
Pofitive < ' ..

I excepting

vr .• (The fur on the back of a
Negative J

I cat.

1

r
Negative <

r, r . f Dry oiled filk, fulphur, me-
l'| tals.

" Woollen cloth, quills, wood,
paper, fealing-wax, white-

wax, the human hand.

t, ,. . f Amber, air, viz. by blowing
Pofitive i • X , n •„

I with the bellows upon it.

Negative •] Diamond, the human hand.

Pofitive

Negative < Other finer furs

Pofitive 1 Black filk, metals, black cloth.

XT .. f Paper, hand, hairs, weafel's
Negative( * ^
Pofitive < Sealing-wax.

f Hare's, weafel's, and ferret's

Negative < (kin, the load (tone, brafs,

{_ filver, iron, the human hand.

{Metals, filk, loadflone, leather,

hand, paper, baked wood.

Pofitiv
{
Metals

f" Hare's, weafel's, and ferret's

[
Negative -| (kin, the hand, leather,

J I «

1

oollen cloth, paper.

Pofitive | Silk.

Negative < FlanneL

When two electric fubftances, equal in every refpett, are

rubbed againft each other, that fubflance which fuffers the

greater degree of friCtion acquires the negative, and the

other acquires the pofitive eleCtricity. Thus, if a piece of

filk, A, be drawn acrofs another piece of filk, B, in every

refpeCt equal to A, fo that the furface of the whole piece,

A, (viz. of one fide of it,) be fucceflively drawn over

one part of the piece B, then A will acquire the pofitive,

and B the negative eleCtricity. The reafon of this proba-

bly is the greater degree of heat which the rubbed part of

B acquires by the friCtion, it having been obferved by

Bergman, that heat rather difpofes bodies to acquire the

negative eleCtricity.

Glafs, when warmed a little, as about the temperature of

uo° of Fahrenheit's fcale, maybe excited more eafily and

more powerfully than at a lower temperature. A great part of

this effeCt probably depends upon the glafs being lefs apt

to attract moifture in that elevated temperature.

Mr. Henly infulated feveral bodies, and in that Rate

rubbed them, one by one, againlt his woollen garments, or

againft filk, by which means they became electrified ; but

he obferved very great irregularities in the efleCts which

4 P were
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were produced by fubftances much allied to each other, or

of the fame '.-lafo. Thus, a guinea, a fix-pence, and apii.ee

of tin, became negative ; a piece of copper, a Aeel button,

and a liiver button, pofitive, at lealt when the cloth was
warm ; animal fubftances, excepting (hells, generally ac-

quired the pofitive electricity; vegetables became ahnoft

always negative ; but the fmooth (kins of bears became
pofitive ; common pebbles, marble, coal, and jet, acquired

the negative electricity ; gems and cryllals, the politive ;

glazed wares and writing paper, the pofitive ; tobacco

pipe, elaftic gum, a tallow caudle, oiled (ilk, Indian i k,

and bine vitriol, (tv'c. fulphate of copper,) acquired the

negative electricity. Other perfons have extended the lift

confiderably farther, but it is ufelefs to fpecify the par-

ticulars.

The principal requifite in the fubject of electricity, is to

determine the proper conflruction of the rubber, and the

method of employing it, fo as to excite the greateit poffi-

ble power in a given electric.

The bell rubber for a tube of fmooth glafs, Mr. Cavalla

fays, (Treatife on Eiectr.) is the rough fide of black oiled

filk, especially when a little amalgam has been rubbed upon

it ; but the beft rubbei for a rough glafs tube, a flick of

baked wood, fealing-wax, or fulphur, is loft new flannel.

The rubbers of common clectricil machines, wherein a

glafs globe, or cylinder, or circular plate is revolved, has

been varied and improved progreffively. The more com-

mon conflruction confilts of nothing more than a filk

cufliion fluffed with hair, over which is placed a piece of

leather, and upon this leather fome amalgam, (fee A m al-

ga vi for elcSricalpurpofes,) is fpread fo as to adhere pretty

faft to it. Some time ago it was cuflonviry, (ar.d the prac-

tice even at prefent is not entirely laid ahvie.) to make the

rubber of red bafil fkin fluffed with hair ; but the above-

mentioned filk one, which was contrived by Dr. Nooth, is

much preferable. If this (ilk cufliion, on account of adapt-

ing it to the furface of the glafs, is to be fixed upon a me-
tallic plate, then care fnould be taken to render the plate

free from fharp points, edges or corners, and it fhould be

concealed or covered over with the filk. In fhort, to con-

ftruct the rubber properly, it muft be made fo, that the

fide of it which the furface of the glafs enters in whirling,

may be as perfect a conductor as can be made, in order to

furnifh an ample and ready fupply of electricity, and the

oppofite part fhould be as much a non-conductor as poliible,

in order that none of the electricity that has been accumu-

lated upon the glafs may go back to the rubber. A piece

of filk is generally fixed to the extremity of the leather

which ftands againft the furface of the glafs. The rubber

of Mr. Nairne's electrical machine (fee Electrical Ma-
chine,) cor-fits of filk only put over the leather cufliion,

the piece of filk projecting a confiderable way beyond the

cufliion, and very little amalgam is ufed with it : in truth do

amalgam at all is put upon the rubber of this machine ;

but whilil the clean rubber is on, and the cylinder is turn-

ing, a piece of leather, with fome amalgam fpread upon

it, is applied for a few feconds to the under part of the

cylinder, by which means a fufficient number of particles

of amalgam will fly along the furface of the glafs, from

the leather to the rubber.

The rubber fhould be fupported by a fpring, by which

means it may eafily adapt itfelf to the inequalities of

the furface of the glafs, which, with cylinders, often are

very co.ificerable. It fhould likewife be infulated in

whatever manner it may be mod convenient ; for whenever

infulation is not wanted, a chain or wire may be occafwnally

hung upon it, by which means it will communicate with
the ground or with any other body at pleafure : when
there is no poffibility of infulating the rubber, fevcral o£
the mod interefting experiments in electricity cannot be
performed with the machine.

Mr. Nicholfon made a great variety of experiments,

refpecting this mode of excitation, which are defended
at large in the Philofophfcal Tranfacl vear

1789, and from thofe experiments he deduces the following

inferences.

" Thofe experiments," he fays, " (hew that the office

of the filk is not merely to prevent the return of electri-

city from the cylinder to the cufliion, but that it is the

chief agent in the excitation, wl ile the cufliion ferves only
to fupply the electricity, and perhaps incrcafe the prcflurc

at the entering part. There likewife feems to be little

reafon to doubt but that the difpofition of the electricity

to efcape from the furface of
•'

x, is not pic.

by the interpofition of the filk, but by a

after the manner of a charge, the filk being then as ftrongly

negative as the cylinder is pofitive ; and, laftly, that the
line of light between the filk and the culhion in weak exci-

tations, does not confiil of returning electricity, but of
electricity which paffe? to the cylinder, in confequence of
its not having been fufficiently fupplied, during its contact

with the rubbing furface.

" When the excitation was very flrong in a cylinder newly
mounted, flames of light were feen to fly acrofs its infide,

from the receiving furface to the furface in contact with the

cufliion, as indicated by the brulh figure. Thefe made
the cylinder ring as if flruck with a bundle of fmall (wigs :

thev feem to have ariieii from part of the electricity of the

cylinder taking the form of a charge. This appearance

was obferved in a nine-inch, and a twelve-inch cylinder,

and the property went off in a few weeks. Whence it

appears to have ben chiefly oceafioned by the rarity of the

internal air produced by handling, and probably retlored by
gradual leaking of the cement."

Li order to determine what takes place in the infide

of the cylinder, Mr. Nicholfon undertook a feries of expe-

riments with a plate machine, (fee Electrical Machine,')

and from their refult it appears, " that no advantage is gained

by rubbing both furfaces, but that a well-managed friction

on one furface will accumulate as much electricity as the

prefent methods of excitation feem capable of collecting

;

but that when the excitation is weak, on account of the

electric matter not pafling with fufficient facility to the

rubbed furface, the friction enables the oppofite furface to

attract or receive it, and if it be fupplied, both furfi.ces

will pafs off in the pofitive (late, and either furface will

give out more electricity than is really induced upon it,

becaufe the electricity of the oppofite furface forms a

charge. It may be neceflary to obferve, that I am
fpeaking of the facts or effects produced by friction ; but

how the rubbing furfaces act upon each other to produce

them, whether by attraction or otherwife, 1 do not here

enquire."

From farther experiments with the cylinder, Mr. Nichol-

fon deduced the following conclufions : " the line, he fays,

of light on a cylinder departing from a fimple culhion,

confifts of returning electricity. 2. The projecting part of

the cufliion compenfates the electricity upon the cylinder,

and by diminifhing its inteiTity prevents its ftriking back
in fuch large quantities as it would otherwife do. 3. That
if there were no fuch compenfation, very little of the ex-

cited electricity would be carried off ; and, 4. That the

coaipeu-
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Compenfation is diminifhed, or the intenfity increafed, in

an higher ratio than that of the dillancc of the COmpen-
fating fub'Ilanc* ; became it it were not, the electricity

Which has been carried off from an indefinitely fmall dif-

tnnce, would never fly back from a greater dillancc, and

from the edge of light.

' " I hope the conFiderabfc intenfity I fliall fpeak of will

be an apology for defcribing the manner in which I pro-

duce it. I wifh the theory of this very obfeure proeefs were

better known ; but no conjecture of mine is worth men-
tioning. The method is as follows:

" Clean the cylinder and wipe the fi!k.

" Greafe the cylinder by turning it againft a greafed

leather till'it is uniformly obfeurcd. I ufe the tallow of

a candle.

" Turn the cylinder till the filk flap has wiped off fo

much of the greafe as to render it femi-tranfparent.

" Put fome amalgam on a piece of leather, and fpread it

well, fo that it may be uniformly bright. Apply this againft

the turning cylinder. The friction will immediately in-

creafe, and the leather muft not be removed until it ceafes

to become greater.

" Remove the leather, and the action of the machine will

be very ihong.
" My rubber confifts of the fdk flap palled to a leather,

and the cufilion is preffed againft the filk by a (lender fpi-

ra! fpring in the middle of its back. The cufhion is loofely

retained in a groove, and refts againft the fpring only in fuch

a manner, that by a fort of libration upon it as a fulcrum,

it adapts itfelf to all the irregularities of the cylinder, and
never fails to touch in its whole length. There is no ad-

justment to vary the preffure, becaufe the prefTure cannot

be too fmall when the excitation is properly made. Indeed,

the actual withdrawing of the cufhion to the diftance of
one-tenth of an inch from the fdk, will not materially

affect a good excitation.

" The amalgam is that of Dr. Higgins, compofed of zinc

and mercury. If a little mercury be added to melted
r.inc, it renders it eafdy pulverable, and more mercury may-

be added to the powder to make a very foft amalgam. It

is apt to cryftalliee by repofe, which feems in fome meafure
to be prevented by triturating it with a fmall proportion

of greafe : and it is always of advantage to triturate it be-

fore ufing."

The following curious fact may, perhaps, be referred to

the action of friction.— If a flick of fcaling-wax be broken
into two piece'-, the fractured parts, that is, thofe extremi-

ties of the pieces which were contiguous to each other,

will be found electrified, one of them pofitivcly, and the

other negatively.

Healing ami cooling.—The property of exhibiting electri-

cal phenomena by means of heating and cooling, was fiift

obferved in a hard femi-ptllucid foflil, known under the

name of tourmalin (called afchcntrickkcr by the Dutch,
fron> -t, property of attracting afhes, &c. when laid near the

fire. Linnaeus, in his Flora Zeyionica, calls it lapis chflricus.)

This Hone, which generally is of a deep red or purple co-

lour, and feldom exceeds the fize of a fmall walnut, is com-
mon m feveral paits of the Eaft Indies, and efpecially in the

Hland of Ceylon. Tourmalins are alfo found in a great

many other parts of the world, and often in pretty large

maffes, but they are moflly opaque, and then they hardly

ever fh'-w any peculiar electric properties. (See its mine-

ralogical characters under the article Tourmalin.) The
tourmalin's propcitie* with refpect to electricity are as fol-

lows.

i. The tourmalin, while kept in the fame degree of heat,

(hews no figns of electricity ; but it will become electrical

by increafing or diminilhing its heat, and flronger in the

latter than in the former circumflance. An exceedingly

fmall variation of temperature is often lufiicient to render

it fcnfibly electrical.

2. The electricity of the tourmalin docs not appear all

over its furface, but only on two oppofite fides, which may
be called its poles, and they are always in one right line

with the centre of the Hone, and in the direction of its ftrata;

in which direction the flonc is abfolutely opaque, though
on the other femi-tranfparent.

3. Whilil the tourmalin is heating-, one of its fides (diflin-

guilhcd by A) is electrified plus, or politicly, and the other

fide B, minus ; but when it is cooling A is minus, and B is

plus.

4. If it be heated and fufFcred to cool without either of

its fides being touched, then A will appear pofitive, and B
negative, all the time of its healing or cooling.

5. If this ftone be excited by friction, like any other elec-

tric, then each of its fides, or both at once, may be made
pofitive.

(1. If the tourmalin be heated or cooled upon fome other

infulated body, that body will be found electrified as well

as the ftone ; and will be found poffeffed of the electricity

contrary to that which is acquired by that fide of the ftone

which was laid upon it.

7. The electricity of each fide, orof both, maybe reverfed

• by heating or cooling the tourmalin in contact with various

fubftances ; thus if it be cooled, or heated, in contact with
the palm of the hand, that fide of it, which would have been
pofitive if cooled in the open air, is now negative ; and that

which would have been negative is now pofitive.

8. If a tourmalin be cut into feveral parts, each piece

will have its pofitive and negative poles, correfpunding to

the pofitive and negative fides of the ftone fram which it

was cut.

9. Thefe properties of the tourmalin are alfo obfervable

in vacuo, but not fo ftrongly as in the open air.

10. If this ftone be covered all over with fome electric

fubflance, as fealing-wax, oil, &c. it will in general (hew the

fame appearances with this coating as without it.

11. Mr. W. Canton obferved a very vivid light upon
the tourmalin while heating in the dark ; and this is

fufficient to point out which end of the ftone is become
pofitive, and which negative. Alfo, when the fture is

ftrongly excited, it emits very flrong flafhes from the pofitive

to the negative end, in the dark. That ftone which is

commonly called the " Brafilian emerald" from its colour,

but which in fact is a tourmalin, alfo emits the abovemen-
tioned electrical light.

12. Laftly, it is to be remarked that the power of the

tourmalin is fometimes injured by the action of a flrong fire,

at other times it is improved, and frequently it is not at all

affected by it. The laws, however, of fuch uncertain effect:',

have not yet been inveftigated.

Mod of the above-mentioned properties, which were firfl

obferved in the tourmalin, have been found to belong to

fome other bodies ; /'. e. there are fome other fubftances

which have the electric virtue excited in them by heating

and cooling. It is to be obferved that fuch bodies are

generally, if not always, in a cryftallized Mate ; alfo it has

been remarked that the parts which exhibit the different

ftates of electricity differ from each other with refpect to

their form, although they are linularly fitirated: while in

thofe cryftals that are not electric, the fimilarly fituated

parts correfj.ond alfo in form. If a cryftal, for inllance,

confiil of a prifin terminated at each extremity by a pyra-

4 1' i nudj
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tTiid, and thefe pyramids differ as to the kind of eleftricity

they are capable of acquiring, it will be found that they alfo

differ in their form ; one confiding of a greater number of

furfaces than the other ; and the part which has the greater

number of faces acquires the pofitive eleftricity ; the other

the negative. Kidd's Outlines of Miner, vol. i.

The Abbe Haiiy fays, that the eleftricity which is pro-

duced by heat has been obferved in fix fpecies of mine-

rals, -via. the tourmalin, the borated magnefia or boracite,

the topaz, whether from Brazil, from Saxony, or from Si-

beria, the mefotype of Haiiy, or zeolite, the prehnite, and

the oxydated zinc, or electrical calamine. See the nature

of thele minerals under the articles of their peculiar names.

We are informed, however, that lately a gentleman, highly

verfed in eleftrica! experiment?, examined a vaft number of

fpecimens of the above-mentioned fix minerals, and among'

them, (independent of the tourmalin,) he found two only that

became electrical by heating and cooling ; namely, the bora-

cite and the oxydated zinc ; with refpeft to a fpecimen of

the latter, which had a pyramid at one end, and was trun-

cated at the other end, he particularly obferved that whillt

cooling, the pyramid became negative, and the truncated

fide pofitive ; but whillt heating, the pyramid became pofi-

tive, though (lightly fo, and the truncated fide did not

manifeil any feniible degree of electricity.

Melting or coagulating.—Melting or pouring a melted

electric fubltance into another, excites eledtricity in various

inftances, and with peculiar phenomena.

If fulphur be melted in an earthen veffel, and be left to

cool upon conductors ; then if taken out of the veffel,

when cold, it will be found ftrongly eleftrical ; but not

at all fo, if it be left to cool upon eleftrics.

If fulphur be melted in glafs veffels, and afterwards left

to cool, they will both acquire a ftrong eleftricity, the

fulphur negative, and the glafs pofitive, whether they be

left to cool upon eleftrics or upon conductors ; however,

they always acquire a ftronger power in the former cafe than

in the latter ; and a ftronger frill, if the glafs veffel is coated

with metal. It is to be remarked, that the fulphur acquires

no eleftricity till it begins to cool ; its power increafes in

proportion as it contracts, and is the ftrongeft when in the

(late of greateft contraction ; but then the eleftricity of the

glafs veffel is at the fame time the wtakeft.

If melted fulphur be poured into a veffel of baked wood,

it acquires the negative eleftricity, and the wood the pofitive;

but if it be poured into fulphur, or rough glals, it docs not

acquire any fenfible degree of eleftricity.

Melted fulphur pouredinto a metal cup, and there left to

cool, fhews no figns of eleftricity whillt remaining in the

cup ; but if feparated, they will then appear ftrongly

electrified, the fulphur pofitively, and the cup negatively.

If the fulphur is replaced in the cup, every lign of eleftricity

will vanifh, but, if whilft they are ieparate the eleftricity of

either of them is taken off, then, on being replaced, they

will both appear poffelTed of that kind of eleftricity which

had not been taken off.

Melted wax, poured into glafs cr wood, acquires the

negative eleftricity, and leaves the glafs or wood pofitive.

But fealing-vvax poured into fulphur acquires the pofitive

electricity, and leaves the fuiphur negative. The wax-
chandlers, in making their candles, often find it extremely

difficult to prevent I lie attraction and adhefion of dull and

other light bodies, in conlequence of the eleftrified ftate of

the wax.

Chocolat; frefh from the mill, as it cools in the pans in

which it is received, becomes ftronglyeleftrical. When turned

cut of the pans, it regains for feme time this property, but

foon lofes it by handling. Mr. Henly, who made thefe ob.
fervations upon chocolate, found that by melting it again in

an iron ladle, and pouring it into the tin pans as at firft,

would for once or twice more lenew its power ; but when
the mafs became very dry and powdery in the ladle, the

eleftricity could no longer be revived bv fimple melting.

However, he found that if in that ftate a little olive eil be
added and mixed well with the chocolate in the ladle, then
on pouring it into the tin pan as at full, the electric power
will be found to be completely recovered.

Evaporation and comknfation.—It was Mr. Volta who
iill dilcovered that tho evaporation of water, and of molt
other bodies either folid or fluid that can be converted into

fmoke or vapour produced eleftricity, and not long after it

was difcovered that the condenfation of vapour alfo produced
eleftricity, but of the contrary kind. Thus when water
is evaporated from an infulated veffel, that vefTel remains

eleftriricd negatively, and if the vapour be received and con-

denfed upon an infulated furface, that furface will acquire

the pofitive eleftricity. Thefe difcoveries, befides their

affording an eafy explanation of the origin of the eleftricity

in the clouds, fogs, &c. leem to point out a general law of
nature ; namely, that the capacity of water or other fluids

for holding the eleftric fluid, is increaled by the expanfion

of thofe bodies into the form of vapour ; and is diminifhed

by the contrary operation, viz. by the contraction of the

vapour into the form of water. Therefore, in the firft cafe,

by imbibing an additional quantity of eleftric fluid the va-

pour would leave the bodies from which it departed in a

negative ftate ; and in the fecond cafe, viz. in the converfion

of vapour into water by giving out a quantity of electric

fluid, would leave the bodies that touched it in a pofitive

ftate. And this is analogous to what takes place with

refpeft to caloric and vapour.

The eafieft way of (hewing the produftion of negative

eleftricity by evaporation is, to place a metallic cup upon
a delicate eleftrometer, and to put a red-hot coal in it ; then

on pouring a few drops of water upon the coal, a fudden

evaporation takes place, and the eleftrometer opens with

negative eleftricity. In order to (hew the pofitive eleftricity

which is produced by the condenfation of vapour, let a

pretty long wire (viz. about a foot long) proseed from the

top of the eleftrometer, and fix fome pieces of paper to the

farther end of the wire, then if the fteam of water which
iffues out of the fpout of a boiling kettle be direfted to-

wards the paper, the fteam will be condenfed upon it, and
the electrometer will open with pofihve eleftricity.

The produftion of eleftricity by evaporation is not, how-
ever, always proportional to the quantity of evaporation ;

for inftance, when water is evaporated from certain fub-

ftances it produces a coniiderable quantity of negative

eleftricity, but when evaporated from oertain other fub-

ftances, it produces little of it or none at all. Thus the

flaking of quicklime produces a copious evaporation, but

no electricity ; and fuch is likewife the cafe with a few other

fubllances.

All the experiments that were made, during fome years

fubfequent to the original difcovery, (hewed, that if evapo-

ration produced any eleftricity at all, this was of the nega-

tive kind ; but at laft two remarkable exceptions from this,

general rule were difcovered, viz. one by a learned profeffor

of the academy of Mantua, and the other by Mr. Cavallc,

and thefe exceptions feem to point out a more intimate con-

nection between the eleftric fluid and other bodies.

The firft of the above-mentioned gentlemen found that

when water is evaporated by being poured over a red-hot

piece of very tufty iron, it would leave the iron and veffel upon

7 which
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which it ftood eleftrified pofitivcly ; and the fame would be

the cafe if the red hut piece of nifty iron was thrown into

the water : fuppofing t hat the latter is contained in an infu-

Jated veffel. It the iron be clean and free from mil, the

electricity will be negative ; if very nifty, the electricity

will be politive, and if partially rully, it will acquire little

or no electricity ; for in this laft cafe the negative eleftricity

which ariles from the evaporation of water from over the

clean part of the iron, is balanced by the politive elcftri-

citv, which is produced by the evaporation from over the

rutty part. In confequence of this, a rulty piece of iron

will not ferve for more than one or two experiments, for,

by rendering it red-hot, part of the ruft is lhaken off, and

at laft it will aft like a piece of clean iron. Gardenii Differt.

de Eleftrici Ignis Natura. § 84, 85, 86.

The other exception (which was difcovered by Mr. Ca«
vallo, and is publifhed in the 4th edit, of his Treat, on El.

)

is fliewn by means of red-hot glafs. " The various degrees,"

Mr. C. fays, "of eleftric powers that are produced by the eva-

poration of water from different fubftances induced me to

diverfify the experiments as much as I could, in order to

difcover, if poffible, the reafon why thofe different effefts

took place when the evaporation feemed to be equally quick

and copious. Amongft other fubftances I tried glafs, and

found that it generally produced little or no eleftricity.

The water was lometime-s poured upon the hot glafs, but

in general the hot glafs was dropped into the infulated water

which was contained in a tin cup. However, the difference

of effeft was found not to be occafioned by thofe two dif-

ferent modes of proceeding. Having repeated this experi-

ment a great many times, I at laft found that the effeft

depended upon the different nature of the glafs. If white

and clean flint glafs be made red-hot, and in that itate be

dropped into the veffel of water, a quick evaporation will

enfue, and the veffel is eleftrified potkively. If the flint

glafs be not very clear, there will not be any eleftricity ge-

nerated by the evaporation. And, laftly, if the experiment

be tried with glafs more impure, as that of which wine bot-

tles are made, then the negative eleftricity will be pro-

duced.
" In performing this experiment, it is neceffary to take care

that no pieces of coal adhere to the glafs, which will fre-

quently happen when a piece of glafs is heated in a common
fire ; for in that cafe negative eleftricity will be produced

by the evaporation, though the beft flint glafs be ufed."

Expanjion and contraction.—The mere expanfion of parts

produces eleftricky in various inftances ; fuch as the difpertion

of powders by projection or blowing ; and the eleftrometer

is affefted by the fame. It is owing to this eleftrified ftate

of the powders, that feveral curious phenomena are exhibited

by them, which could not otherwiie be explained. Thus
the configurations which are produced by projefting pow-
ders upon an eleftrophorus, or upon any eleftrified furface,

are owing, in great meafnre, to this caufe ; thus alfo the

duft upon the roads when properly attended to is often found

to expand itfelf more than it apparently mould, and to affume

peculiar movements, in confequence of its actual eleftrified

itate, which maybe eafily difcovered by means of a very

delicate eleftrometer. For further particulars refpefting

this kind of excitation, fee the article Electrical Experi-

ments, and the description of Mr. Bennet's gold-leaf eleftro-

meter, under the article Electrometer. Mr. Cavallo, in

his Treat ife on Eleftricity, gives the following direftions for

exciting powders. " Infulatc," he fays, " a metal plate upon
an eleftric (land, and connect with it a cork-ball eleftro-

meter ; then the powder which is required to be tried, being

held in a fpoon, or other ihiijg, at about fix inches above

the plate, is to be let fall gradually upon it. In this man.
ner the eleftricity acquired by the powder, being communi-
cated to the metal plate, and to the eleftrometer, is ren-

dered manifeft by the divergency of the threads; audits

quality may be ascertained in the ufual manner."

" It muft be obferved, that if the powder is of a con-

dufting nature, like the amalgam of metals, or fand, &c.
it muft be held in fome electric fubftance, as a glafs phial,

a plate of fealing-wax, or the like. Sometimes the fpoon

that holds the powder may be infulated ; in which cafe,

after the experiment, the fpoon will be found poffeffed of

the eleftricity contrary to that of the powder."

It is, however, proper to remark with refpeft to this

kind of excitation, that the production of the eleftricity

is in fome meafure due to the friction ; for in the aft of

pouring any fubftance in powder from a plate, a veffel, &c.

a degree of friftion between the latter and the former mult
neceffarily take place.

Contact", or juxtapojition.—That the mere contaft of two
perfeft conduftors would generate, or excite eleftricity, is

a difcovery of a very late date. Mr. Cavallo feeras to have

been the firft who proved that by dropping a piece of

metal upon another, a flight degree of eleftricity was
thereby produced. ( See the 4th edition of his Treatife on
Eleftricity, publifhed in 1795, third vol. Experiments on
Metallic Subftances.) Mr. Bennet alfo, independent of

Mr. CavaUo's experiments, feems to have a claim to this

difcovery. The eleftricity thus produced was fo very

flight, that it could only be difcovered by the niceft me-
thods ; but it was the forerunner of a molt aftonifhing dif-

covery. In tliort Mr. Volta, by repeating the contaft of

metallic fubftances, and at the fame time expofing them
to the aftion of a faline fubftance, produced a moil pow-
erful eleftrical inftrument, which has opened a new field

of ample and promifing afpeft, and has furnifhed the

chemical philofopher with the molt aftive engine of de-

compofition.

This, and the other modes of excitation that have been

mentioned fubfequent to it, was. by means of folution, or

effervefcence, and by the aftion of the animal body, can-

not be well explained, nor thoroughly underftood, without

a full, hiftorical, and circumftantial account of that new
and admirable branch of eleftricity, which is now com-
monly called Ga/vanifm ; but which in juftice ought
rather to be called Voltaifm ; and as it would be ufelefs to

fill this Cyclopaedia with repetitions, we muft refer our

readers to the articles of the two laft mentioned denomina-

tions, wherein thofe other modes ot excitation are parti-

cularly defcribed.

Excitation of Heat —The temperature of bodies is rail-

ed either by the approach of a body hotter than themfelves,

or by the extrication of heat from the bodies themfelves,

oceafioncd by fome particular action or difpolition. T he-

former of thefe methods of elevating the temperature is

a mere communication of heat ; for that principle conti-

nually tends to difperfe kfelf amongfl furrounding bodies,

until they all acquire the lame degree of temperature. The
latter is called the excitation of neat, fince an elevation of

temperature takes place among It bodies which were not

hotter tha.i the furrounding bodies a fhort time before.

Thus, when a perfon Hands before a common fire, heat is

faid to be communicated to him, but with refpeft to the

fire itfelf, the heat is faid to be excited, or produced by
that particular decompolition of fuel which is called com-
buftion. Thus alfo heat is excited by friftion, by the

mixture of water with fulphuric acid, and by a great many
other



EXCITATION.
other means ; but it it communicated by the rays of the
fun.

I'll.- means by wliich various degrees of fenfible heat are

produced and communicated, are not more than eight ; viz.

I. Animal heat, or that power in animals which keeps them
warm, and enables them to communicate heat to other bo-
dies. 2. Compreffion. 3. Friction, or pcrcuflion of hard
bodies. .]. Electricity. 5. Mixture. 6. Fermentation, or
putrefaction. 7. The fun's rays; and, 8. The inflamma-
tion of fuel. However, by excluding the confideration of
the fun's rays for reafons already affigncd ; by comprehend-
ing animal heat, fermentation, and inflammation under the
general denomination of decompofition ; and by referring

the action of electricity to friction ; the various modes of
exciting heat, which demand our confideration in the pre-

fent article, may be reduced to four ; namely, compreffion,

friction, mixture, and decompofition, and even this number
may be diminifned by two, fince, as it will appear in the
lequel, both friction and mixture may be comprehended
under the head of compreffion ; for in thefe two cafes the
excitation of heat feems to be occalioned by the compref-
fion or concentration of the integrant parts. We (hall,

however, for the fake of perfpicuity, treat diftindtly of
the above-mentioned four modes.
The flattening or itretching of metallic fubilances, whe-

ther it be effected by means of the hammer, or fcrew
preffes, or flattening mills, or wire drawing, or any other
iuch like means, is constantly attended with an excitation of
heat, and a compreffion of the metallic fubftance. The
former of thefe effects is perceived by the feel, or, more
accurately, by the thermometer; the latter by an increafe

of fpecihe gravity in the fubllance that has been operated
upon. Not only the metals, but all other fubilances that

are fufccptible of compreffion, fuch as wood, cotton, the
aerial fluids, &c. are likewife heated by the fame means.
On the other hand, water, hard flones, and all fuch bodies
as cannot be condenfed into a fmaller fpace, at lead not in

any coniidcrable degree, will not be heated by the above-
mentioned means.

The heat, which is thus excited, differs in degree ac-

cording to the nature of the fubllance, the violence of the
preffure, and the quicknefs of the operation ; thus a me-
tallic fubftance, powerfully and quickly eomprefled, becomes
hotter than a piece of wood iimilarly treated, and hotter
than if it were profiled gently or flowly ; for with a gentle
preflure little heat is excited, and when the preflure is ap-
plied flowly, the heat is difiipated nearly as fall as it is

excited.

A dexterous blacklmith, by giving a dozen or twenty
(mart flrokes with a hammer, to the extremity of a flender

iron rod upon an anvil, will render that extremity of the
rod vifibly red-hot, even in the day light ; and this is the
way by which feveral blackfmiths light the fire of their

forges when they go to work in the morning. With re-

fpeft to this operation, Dr. Eiack, in his Lectures, remarks,
that the fame extremity of the iron rod cannot be rendered
red-hot a lecoi.d time by hammering, unlefs it be firfl an-
nealed, er foftened in the fire. " On account," he fays,
*' of this and other facts, I began to fulpect that malleability

and ductility of metals depend on a certain quantity of
latent heat exifting in them, which being extricated by
hammering, the metals remain rigid, aid require to be
placed in the fire or annealed, in order to recover that

latent heat."

A mixture of oxygen and hydrogen gafes, if eomprefled,
takes fire, and explodes with great violence. The mecha-
nical condenfatioa of vapour, and of all the aerial fluids,

is attended with a confiderable elevation of temperature.

The condenfation of common air excites a confiderable de-

gree of heat, and, when quicklv performed, it fires a va-

riety of combuftibles, fuch as cotton, charcoal previoufly

warmed, tinder. Sec. ; and upon this principle a curious ii-

flrument has of late been contrived, by which a caudle or

fire may be lighted. It is nothing more than a fmall fv-

ringe, or little condenfer, about fix inches long, and not

much above a quarter of an inch in diameter, (meaning the

diameter of its cylindrical cavity.) It has a piflon, the rod

of which conies out at one end, and a flop-cock at the

other end ; this flop-cock is not perforated quite through,

but only little more than half way, fo that its cavity may
either be cxpofed to the external air, or it may be turned

towards the cylindrical cavity of the fyringe. The opera-

tion is performed in the following manner : the piflon is

firfl drawn out as far as the extremity of the fyringe, a

little bit of nmaJue, (more commonly known by the name
of German tinder,) is placed into the cavity of the flop-

cock, which is afterwards turned towards the cylindrical

cavity of the fyringe ; this done, the piflon is pulheu hi

quickly and forcibly, with one fmart flroke, by which
means the fudden condenfation of the air excites a degree

of heat fufficient to fet fire to the tinder ; and in fact if the

flop-cock be turned outwardly immediately, after hav:ng

puihed the piflon in, the tinder will be found burning, and
a match may be lighted by it.

From a general confideration of the effects of compref-
fion, it appears that the caloric, or that principle to which
the effects of heat are attributed, is contained within the

pores of other bodhs, fomewhat like water in the cavities

of a fponge, and that by comprefling the body, part of

that caloric is difengaged, and becomes fenfible heat. Thus
when a mixture of oxygeu and hydrogen gafes is quickly

and forcibly condenfed, that operation forces the gafes to

abandon a quantity of caloric, which becomes fenfible heat,

and as it cannot be diffipated immediately, raifes their tem-

perature to a degree fufficient for their inflammation. This
explanation is corroborated by the converie of the above

operation, tiz, by expaniion ; for when gales are expanded,

they abforb an additional quantity of heat, which does not

raife their temperature.

Friction is well known to excite heat, the degree of
which differs in proportion to the nature of the bodies con-

cerned, and the force which is employed. This effect of
friction is fo commonly experienced, and fo generally ufed,

as to require but little illuftration. Rubbing the hands

againit each other, or againfl any part of the body in

order to excite heat, is a general practice. Filing, turn-

ing, grinding, flriking a piece of ileel againfl a flint, the

motion of the axles of wheels in their holes, &c. are

common and well-known inllances of friction, which excite

heat. In thefe cafes the confideration of two remarkable

circumflances forcibly lead us to conclude, that the heat

is excited by the compreffion of the parts of the bodies

concerned. One of the circumftances alluded to is, that

compreffion is the neceffary confequence of friction ; the

other is, that iuch fubftances as arc not comprcffible, or

the comprefTibility of which is next to nothing, cannot be
heated by means of friction.

Thus Dr. Irvine favs, in his Lectures, "The mofl violent

agitation of iimple fluids, fuch as water or mercury, will

not fenfibly affect the thermometer. Heat is produced by
agitation on tlrofe fluids which are compound, and whofe
ftate of exiflence is changed by the agitation ; fuch as milk,

and the folution of certain falts in water."

It is afferted in Nicholfon's Journal for June 1808, that

Dr.
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Pr. .Tofeph Read found tliat by agitating water in a tin

vcffel, or in a glafs one for a few minutes, the temperature
of that fluid was raifed about eight degrees, as it appeal >'

from a thermometer left in it all that lime. We are, how-
ever, ftrongly inclined to fufpefl that this apparent rcfult

was owing to fome fallacy in the mode of condu&ing the

experiment.

It leems, therefore, mod probable, that friftion pro-

duces a compreffion, and that the caloric is expelled from
the bodies concerned, fo as to become feniible heat, in con-
fequence of that compreffion.

The greateft opponent to this hypothefis is count Rum-
ford, who inftituted fome capital exj eriments, which are de-

fcribed at large in the Philofophical Tranfadtions, and in

which he fucceeded to fet a quantity of water actually a

boiling by tke friction of metal again It metal. In Ibort, the

metal fubmitted to friction was encompaffed by water, and
air was carefully excluded from the furfaces in motion ; )ct

the water became hot, and was kept boiling a confiderable

time. In this experiment the only obvious fource of caloric,

from without, as the count imagines, was through the

borer employed to produce the friction ; if it be true, that

the water could not at the fame inttant be in the aft of
giving out and receiving heat. Mr. Wm. Henry (Tranf.
of the Manchelter Society, vol. v. p. 2.) reafoning upon
this experiment of count Rumford, fays, " I cannot admit
that the argument is demonltrative in proving the evolved
caloric not to be derived from external fubllances ; for no
abfurdity is implied in fuppofiug that a body may be re-

ceiving caloric in one ftate, and giving it out in another."

Thus thefe gentlemen feem to exclude the action of the

compreffion between the metallic bodies, which is occa-

fioned by the friction, and upon which the whole effect feems

mod probably to depend.

With refpedt to this excitation of heat by means of fric-

tion two ufeful practical confederations naturally occur;

vn. to determine which kinds of friction are capable of

producing the greate t degree of heat, and in what manner
the heat which arifes from the friction of the parts of ma-
chinery in general,, may be prevented.

The production of heat, and of actual fire, by the fric-

tion of wood againft wood, feems to be the firlt that occurs

to the human being, fince the materials necefTary for it are

to be met with every where, and do not require any pre-

vious preparation, excepting a trifling adaptation of fhape.

In fait all rude nations that have any notion of fire, light

their fires by this means. For this purpofe, a piece of
wood is laid fiat nearly in an horizontal fituation, and ano-

ther (lender piece of wood is rubbed with one extremity

backward and forward over the furfaceof the former, until

it excites heat enough to fet fire to the dull that has been

abraded from the wood itfelf by the friction. Otherwiie a

blunt pointed piece of wood is held perpendicularly over an

horizontal piece, with its point in a little cavity on the

furface of the latter, and is worked therein, like a drill, by
rolling it between the hands of the operator, after the man-
ner of a chocolate mill. Though this operation may at

firlt fight appear to be eafy and fimple, and though it be
readily performed by the individuals of rude nations

;
yet

certain it is that the practice of it is not eafily acquired ; and
in fact there arc very few perfons in Europe who are able to

fueceed in it. Profeffor Bartholdi lays, that the belt kinds

of wood for this purpofe are, box wood rubbed again It mul-

berry, or laurel againft poplar, or againft ivy. But the ufe

of this mode of exciting heat amongu all civilized nations is

fuperfeded by the incomparably eafier, and much more

effectual inctliod ,of finking a piece of Iteclagainft the edge

of a filiceous ftone. In this operation fmall particles of the

it' e! are violently comprelfed and fciaped off in an ignited

ftate, fo as to fire tinder, pun-powder, &c. The very

common and general life of this method, for domellic run.

veniencyi for gun-locks, &c. renders any farther descrip-

tions of it perfeftly ufelefs,

We have ventured to refer the excitation of heat by
electricity, to fiction, in confederation that electricity does

not excite any heat, unlefs it is actually paffitig through

bodies, which in fome meafurc obftruct its free paffage.

But we mult refer the reader for the farther confedera-

tion of th ; s matter to the articles which relate to elec-

tricity.

It is a matter of great importance in mechanics to pre-

vent, or, at lealt, to diminifh the heat which is excited by

the friction of the parts of machinery in general ; and for

this purpofe the common practice is to interpofe fomething

of a lubricating quality between the contiguous parts of

machines, w's. fomething which may hinder the too inti-

mate contact of the parts, and whole particles are eafily

feparated from each other. On various confiderations olive

oil has been found fuperior to any thing elfe in metallic

machinery, and efpecia'ly in watch or clock-work, when
fteel works in metal or in hard ftone. Where wood and

metals work againft each other, hog's lard, or mutton-fuet

or fucli other fat or greafe, is moltly ufed ; and when wood
works againft wood, then the powder of black lead is

found to be the molt ufeful.

The heat which is excited by the mixture of certain bodies,

comes next under conlideration : the inftances of this kind

are very numerous, and different degrees of heat may be ex-

cited bvthis means, as far as ajtual inflammation. The follow,

ing are feletted. If fpirit of wine be mixed with water, the

mixture will inflantly become hot enough to be perceived not

only by means of the thermometer, but likewife by the

mere application of the human hand. This heat will be

gradually diflipated, fo that in a few minutes' time that

mixture will be found to have acquired the temperature of

the furrounding bodies. On mixing a quantity of the

ilrongelt fulphuric acid with an equal quantity of water,

a degree of heat is excited which exceeds that of boiling

water. If a mixture of nitric and fulohuric acids be

poured upon an inflammable effential oil, fuch as oil of

cloves, oil of turpentine, &c. ; the latter is thereby fo

heated as to burlt out in flames. Water mixed with quick-

lime excites a confiderable degree of heat. There is a

kind of earth found in Derbyihire, which is called black-

•wad. If a quantity of this earth, as about half a pound
or more of it, be fprinkled over with linfeed oil, and be

then left, undilturbed, and expofed to the air, about ao.

hour after it will be found in a ftate of incandelcence, burn-

ing fomewhat like fmall coal.

In all the cafes of the excitation of heat by the mixture of

fluids, two remarkable circumllances defcrve particular con-

flderation. One is that the heat will be excited only when
the fluids have a chemical action upon each other, fuch as

between acids and water, fpirituous liquors and water, &c. ;

whereas, if oil be mixed with water, or water with quick-

lilver, no heat will be excited, becaufe no real mixture will

take place amo.'ij thefe bodies. The other circumllanee

is, that whenever heat is exciud by the mixture of fluids,

an incorporation, or a concentration of the fnblTances is

obferved ; for it is always attended with a diminution of

bulk. Thus a pint of alcohol and a pint of water, mixed
together, will meafure lefa than two pints. Thefe circum-

llances feem to indicate, that the affinity, or the mutual

attraction of the particles of the bodies concerned, occa«

fious
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fiotu a kind of eomprcflion, in confequcnce of which a

certain part of the caloric is forced out, and becomes fen-

iible heat.

The fourth caufe of the excitation of heat is decompo-

fition ; and under this liead we mud comprehend the origin

of animal heat, fermentation, putrefaction, combultion, and

all other procefTes in which the heat is manifellly excited

in confequcnce of the decompofition of compound bodies.

But as tiiefe procefTes will be found treated at large under

the articles of their peculiar denominations ; we (hall here

only add a few remarks on the heat which is produced by
decompofitions in general. In (hort it feems that the caloric,

like feveral other principles, enters more or lefs into the for-

mation of compound bodies, and that in the decompofition

of thefe bodies, where certain principles are fet at liberty, and

other new combinations enfue, the caloric alfo undergoes its

changes; viz. it is expelled from certain bodies, and is either

fet entirely at liberty fo as to become fenfibleheat.or is partial-

ly reabforbed, in which latter cafe but little heat is manifefled.

This liberation of caloric is fometimes effected (lowly, as in

the procefs of animal life, in fermentations, Sec. or it proceeds

fo quickly and abundantly, as to occafion actual inflamma-

tion. By the concurrence of various favourable circum-

stances it happens, not unfrequently, that decompofi.

tions and fpontaneous inflammations take place among bo-

dies, which, irf general, are not capable of producing fuch

phenomena. Thus, vegetable fubliances that have under-

gone torrefaclion, being kept in facks of cloth in contact

with the ambient air, as coffee, the meal of grain, French

beans, &c. have fometimes been known to take fire. The
like effect is alfo produced by the generation of fulphurated

and phoiphorated hydrogen gas. The caufe of fubterrane-

ous fires and volcanoes has in great meafure been attri-

buted to the decompofition of pyrites, or metallic fulphurets,

buried in the interior of the earth. Thefe maffes of pyrites

are <Je*pmpofed by the contact and concurrence of water and

air ; and the decompofition is always accompanied bv a

great extrication of caloric, and a dilengagement of a very

inflammable gas, called fulphurated hydrogen gas. This gas

is inflamed at an elevated temperature, and communicates

the inflarrsnallon to other combuftibles that may be at hand.

With refpett to the heat which is produced in combuf-
tions, leveral queftions of economical ufe may be aiked,

fuch as the determination of the eheapetl and moll economical

mode of employing fuel, the method of preventing the

diffipation of heat, &c. but thefe particulars will be found

under the articles Fire, Fuel, and Heat.
EXCITEMENT, in Dr. Browne's fyften of Medicine,

nearly fynonymous with life. See Excitability.
EXCLAMATION, or Ecphonesis, in Rhetoric, a

figure, wherein, by railing the voice, and uiing an interjection

either exprefsly or underftood, we t edify an uncommon
ardour, commotion, and pafiiou of mind ; and cxprefs

the magnitude of the thing, or the importance of the oc-

cafion.

Such is, " O heavens! O earth !" &c. fuch alfo is that

of Cicero again!} Cataline: " O limes! O manners ! this

the fenate knows, the conful fees—and yet he lives ! Lives,

faid I : nav. and comes into the fenate I"

In Englifh the interjections O ! or oh! ahs ! or good

God! are generally adjoined in an exclamation. In Latin

they ufe O ! heu ! eheu ! ah! vah ! pro fuptri! pro fu-

perum atque hominum fidem !" Sometimes, however, the

interjection is underflood, as, Woe is me ! Miferum me !

hoccine freculum !

Cicero ui'es this figure to exprefs a variety of paffions.

It often denotes refentment or indignation. Thus, after
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his return from hanimment, he exclaims, ( Pro Scxt. c. I *.)

" O mournful day to the Senate and all good men ; cala-

mitous to the Hate, afflictive to me and my family ; but
glorious in the view of pofterity!" At other times it i»

uled to cxprefs difdain or contempt. Thus, fpcaking of

Pompey's houfe, which was bought by Mark Antony, he
fays, (Philipp. II. c. 12.) " O confummate impudence!
Dare you go within that houfe ! Dare you enter the vene-

rable threfhold, and (hew your audacious countenance to the

tutelar deities which refide there ?" It is no lefs adapted to

cxprefs grief. Thus, Cicero fays of Milo, (Pro Milone,

fub fin.) " O that happy country, which (hall receive this

man ! ungrateful this, if it bani(h him ! miferable, if it

lofehim!" It alfo feriea to exprefs admiration, as when
Cicero, in compliment to Caefar, fays, (ProLigur. c. 2.) " (>

admirable clemency! worthy of the greateflpraife, the higheft

encomiums, and mod lading monuments !" It has its ufe

alio in ridicule and irony. Thus Cicero, in his oration for

Balbus, deriding his accufer, exclaims, " O excellent inter-

preter of the law ! mailer of antiquity ! corrector and
amender of our conilitution !" The facred writers fome-

times ufe it by way of intrcaty or wifh, Pf. lv. 6., and at

other times in exultation and triumph, fo St. Paul ex-

claims, (i Cor. xv. 25.) " O death, where is thy fling !

O grave, where is thy victory !" It is frequently joined, as

in fome of the preceding inftances, with the figure " Inter-

rogation." It generally follows the reprefentation of the

thing which occafions it ; though it is fometimes ufed to

introduce it, and thus it ferves to prepare the mind by
exciting its attention.

EXCLUSION, the act whereby a perfon or thing is

excluded, i. e. (hut out or fet afide. A crown imports an

exclufion from the papacy : he appointed a ftranger his

heir, in exclufion of his own relations.

Great efforts were made towards the clofe of the reign

of king Charles II. to procure a bill cf exclufion, for

fetting afide the duke of York, the king's brother, on ac-

count of his being a pnpid. See Crows.
Exclusions, in Mathematics. The method of exclu-

fions, is a way of coming at the folution of problems (in

numerical cafes) by previoufly ejecting, or excluding out

of confideration, fuch numbers as are of no ufe in folving

the queftion ; whereby, of confequence, the procefs may
be regularly and judicioufiy abbreviated.

EXCLUSIVE, is fometimes ufed adjectively, for the

force or power of excluding ; as, a patent carries with it an

exclulive privilege.

Sometimes it is alfo ufed adverbially ; as, he fent him all

the Gazettes, from N 19-, to N° 300 exclulive ; /. <. all

between thofe two numbers, which themfelves were ex-

cepted.

Exclusive Proportions, are thofe wherein the predicate

fo agrees with the fubject, as to agree with no other. See

Proposition. E. gr. Virtue alone makes nobility: no-

thiog elfe renders a man truly noble.

EXCCECARIA, in Botany, from excaco, to deprive of

fight, beeaufe, according to Rumphius, the failors who firil

landed on the iflands of the Eait Indies, where this tree

grows, were greatly incommoded, and fometimes even en-

tiiely blinded, bv the acrid juice which fpirted forth, as they

felled the wood for burning. Linn. Gen. 515. Schreb. 677.

Juff. 390. Gsertn. t. ic8. Clafs and order, Diacia Tri-

ar.dria. Nat. Ord. Tricoccx, Linn. Euphorbia, Juff.

Gen. Ch. Male, Cal. Catkin cylindrical, covered with

florets. Cor. none. Slam. Filaments three, thread-ftiaped;

anthers roundifli. Female, Cal. Catkin as in the male.

Cor. none. Fiji. Germen fuperior, roundiiTi, fomewhat tri-

angular;
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angular ; flyles three; fligmas Gmple. Peric. Capfule

three-lobed, Smooth, of three valves, each marked with a

furrow, and three cells. Seeds Solitary, fmooth.

E(F. Ch. Male, Catkin naked. Perianth none. Corolla

none. Female as in the male. Styles three. Capfule

three-lobed. Seeds folitary.

E. Vlgallocba. Linn. Np. PI. 1451. (Arber exececans

;

Rtimph. Amb. v. 2. 237. t. 79, 80.) Native of rocky, dry,

and fandy places about the coaft in Amboina and other Eaft

Indian iflands, flowering in January and February, as well

as occasionally at other feafons. It forms a crooked inele-

gant tree. The leaves are alternate, elliptical, bluntilh,

fmooth, more or lefs waved or bluntly crenate. Calkins

cylindrical, lateral. Capfules the fizc of a pea. The acrid

milk with which the tree abounds, caufes the inhabitants of

the countries where it gtows to hold it in abhorrence; but

Rumphius fays it is chiefly dangerous to the eyes. The bark,

as well as the milk, are uied in medicine, being powerfully

purgative. There leems to be no propriety in applying the

Greek name s^axxo^ov, from Diofcoridcs, to this tree.

How far the Cammetti, Rhcede Hort. Makib. v. 5. 89.

t. \~„ is a diftinct fpecies from the above, we have not ma-
terials to decide. Its leaves are more pointed and lefs dif-

tin£tly waved. Koenig gathered it by the fea fide on the

coaft of Coromandel, in low ground, overflowed during the

rainy feafon, which does not agree with what Rumphius re-

lates of the foregoing.

Loureiro defcribes what is probably another fpecies, by the

name of E. coch'mchmenjis, in p. 612. of his Flora Cochinch.

This, he fays, has beautiful (hining leaves, red underneath,

for the fake of which it is cultivated as an ornamental (hrub.

Its qualities are adringent and glutinous, nor did he ever

hear of its being hurtful to the eyes.

EXCOMMUNICATION, an anathema, or ecclefiadi-

cal cenfure, and puniihment ; whereby a heretic is cut off

from the fociety of the faithful, or an obftinate finner from

the communion of the church, and the participation of the

facraments.

This cenfure of excommunication was originally inflituted

for preferving the purity of the church ; but ambitious ec-

clefiaftics converted it by degrees into an engine for pro-

moting their own power, and inflicted it on the moft fri-

volous occafions.

The power of excommunication properly belongs to the

bifhop ; but he may delegate it to any grave prieft, with

the chancellor.

Every excommunication fhould be preceded by three

public admonitions, two days at lead diltant from each

other; but this is to be underdood of excommunications

impofed by the ecclefiaftical judge ; for thofe impofed by
the law are incurred to all intents and purpofea the moment
the action is committed.

Thefe latter are called excommunications ly the canon, or

lata Jententix ; and are fo very numerous, that it would be

difficult even for the bed canonifls to give an exact lilt of

them ; there are fifty in the Clementines ; twenty in the

bull Ccena Domini, &c. Wllkins's Mag. Brit. Cone. vol. iv.

p. (>d\. Rebuffe, on the Concordat, reckons up Sixty

penalties accruing upon excommunication.

Excommunication is founded on a natural right which

all focietit-3 have, of excluding out of their body fuch as

violate the laws thereof.

Excommunication is cither major or minor, i. e. ^renter

or lefs ; the fir ft, which is that underftood when we lay,

fhnply, excommunication Separates, or cuts off, the delin-

quent, not oily from the facraments, but from a)] commu-
nion and fllowfliip with other Chintiu::s. The fecond,

Vol. XIII.
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or lefler, only excludes from tlie partic'pation of the fa-

erament 1.

The greater excommunication, called alfo ab hominc, ia

when a prelate, or his deputy, excommunicates any man per-
fonally, and interdicts him all fociety with the faithful, all

ufe of facraments, &c.
In the ancient church, the fentences of the greater ex-

communication were folcmnly prnmulged four times in the
year, with candles lighted, bells tolling, the crofs, and other
Solemnities.

The Ieffer excommunication is incurred plena jure, by
having any communication with a perfon excommunicated
in the greater excommunication. And this too imports a
privation of communion, but not an interdiction from enter-
ing the church', or having commerce with the faithful.

Anciently, the excommunicated were obliged to procure
abfolution from their bifhop, and make Satisfaction to the
church in Sorty days' time ; otherwiSe they were compelled
to it by the Secular judge, by a Seizure oS their effects, im-
prisonment of their perSons, &c. (See Excommuni-
cato Capimrlo.) In France they were allowed a whole
year.

By an edict of St. Louis, in the year 1228, vaffals, te-

nants, &c. were diSpenSed, or freed from the oath oS fidelity,

homage, &c. they had taken to their lords, or Superiors,
when excommunicate, till they had made their fubmifiion.

In Spain, to this day, a perfon who is not abfolved from
his excommunication in a year's time is deemed a heretic.

There was a time, when the people were fully convinced,
that the bodies of excommunicated perfons, unlefs they
were full abfolved, would not rot, but remain entire for
Several ages, a horrible Spectacle to polterity ! as is attefted

by Matthew Paris, and other writers. And the Greeks are
Still of the opinion, and affirm, they have many proofs
thereof", as is fhewn by Du-Cange, from the teftimony of a
vait number of authors.

By the laws, an excommunicated perfon was not to be
buried, but the body flung into a pit, or covered with a heap
of ftones; which were called imllocarc corpus. And by the
rubric, in the Book of Common Prayer, the burial office

Shall not^ be read for any that die excommunicated. See
Funeral, &c.

In the ancient church, there were diverfe degrees of ex-
communication. In effect, excommunication did not always
import an interdiction oS the Sacraments ; but frequently*
a leparation, or kind of Schifm, between the Several churches,
or a Sufpenfion of Spiritual communication between the
bilhops. BHt aSterwards the occalicns of excommunica-
tions growing more frequent, they began to ufe it with lefs

circumlpection and refervedneSs.

la the ninth century the ccclefiadios were continually
making ufe oS this Spiritual weapon, to repel any violence*
or affronts offered them ; a.id time and familiarity rendering
offenders more and more obdurate, they proceeded, by de-
grees, to rigours unknown to antiquity ; as the excommu-
nicating of whole families, or provinces

; prohibiting the
exercifc of all religion therein ; and even accompanying
the excommunications with horrible ceremonies, and direful

imprecations.

fu the tenth and eleventh centuries, the Severity agajnft
the excommunicated was carried to its highelt pitch : no-
body might come near them, not 'even their own wives,
children, or Servants ; they forfeited all their natural legal

rights and privileges, and were excluded from all kinds of
offices. Thus was an excommunicated king reduced to the
condition of a private man. By thus 11 retching the power
of the church to extravagance, they rendered it contempt!-

4ft ''•'-
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hie. Gregoty VII. tempered it a little; exempting the

wives and children of excommunicated perfons from incur-

ring excommunication by holding converfation with their

hufbands and parents.

To render the excommunicated fliil more odious, the

priefl was obliged to ftop, and break oh" divine fcrvice, if an

rxcommunicated perfon entered the church ; nothing of

which averfion is any where difcovcred in the practice ot the

primitive church. At prefect we have but little of the

terroror refpeft of o\ir forefathers for excommunication ; and

it is even judged, and proclaimed, an abufe, whenever

impertinently employed.

The form of excommunication in the Romifh church, as

related by Fevret, is to take lighted torches, throw them

on the ground with curfes and anathemas, aSd trample them

out under-foqt to the ringing of the bells.

" Auftoritate Dei Patrisomnipotentis, et Fil;i,et Spiritus

Nanfti, et beatx Dei genetricis Maria:, omniumque fanfto-

riiin, excommunicamus, anathematizamus, et a limitibus

fan&ae matris ecclefiae fequeftramus illos_ malefaftores, N.

confentaneos quoque et participes ; et niii refipuerint, et ad

fatisfaftionem venerint, iic extinguctur lucerna eorum ante

viventem in fsecula faeculorum. Fiat : Amen : Amen :

Amen." Ex Emendat. Leg. Will. Conquselt.

We have now none of this folly ; the fentence is gravely

read, and the perfon remains excommunicated without far-

ther ceremony. See the form of excommunication of the

Engliih church in Concilia M. Brit, et Hib. vol. iv. p. 663,

&c.
Petrus Blefer.lis affures us, that in England it was anci-

ently the practice only to excommunicate fuch as had killed

an ecclefiaftic ; whereas they were put to death who had

killed a layman. But the reafon was, they held excommu-

r.iLation a greater punifhment than death.

The caufes with us are contempt of the bifhop's court,

herefy, negleft of coming to church, and of receiving the

facrament, incontinency, adultery, fir.iony, &c.

But if the judge of any fpirilual court excommunicates a

man for a caufe of which he hath not the legal cognizance,

the party may havp an aftion againlt him at common law,

and he is alfo liable to be indifted at the fuit of the king.

(2 I nil. 623.) With us by the common law an excommuni-

cated perfon is difabled to do any aft, that is required to be

done by one that is " probus et legalis homo." He can-

not ferve on juries, cannot be a witr.efs in any court, and

cannot bring an aftion, either real or perfonal, to recover

lands or money due to him. (Litt. § 200.) Befides, if,

within 40 days after the fentence has been publifhed in the

church, the offender does not fubmit and abide by the fen-

tence of the fpiritual court, the bifhop may certify fuch

contempt to the king in chancery ; upon which there iffues

out a writ De Excommunicato capiendo ; which fee.

We have inftances of bilhops, who have pronounced for-

mal excommunications againft caterpillars, and other infefts,

after a formal juridical procefs againft them, wherein thofe

animals were allowed an advocate, and proftor to defend

their caufe. See Exorcism.
Fevret relates divers in fiances of fuch excommunications

againft rats, mice, and other animals, for infefting a country.

See the form of thefe excommunications in that author,

Traite de l'Albus.

In the ancient church
1

there were two different kinds of

excommunications in ufe ; the one called medicinal, whereby

perfor.s convifted if a crime by their own coijfeffion, were

removed from communion ; the other, called mortal, was

fulminated againft rebels, who perfifted obitiuately in their

errors and impieties.

ESC
The power of excommunicating was lodged in the whole

church in general ; that is, the bilhops and pricfls had the
adminiltration thereof by a:.d with the confent of the people,

which was praftifed even in St. Cyprian's time. But after-

wards they ceafed to confult the people about the matter
;

the bifhop and clergy arrogated the whole power to them-
felves. Recourfe, however, might fliil be had to the fynod
of the province, to judge of the validity of an excommunica-
tion.

Excommunication was alio praftifed among the Jew-,

who ufed to expel from their fynagogue fuch as had com-
mitted any grievous crime. See the Gofpel according to

St. John, ix. 22. xii. 42. xvi. 2. And Jofeph. Antiq. Jud.
lib. ix. cap. 22. and lib. xvi. cap. 2.

The Effeni, when excommunicated, durft not fo much as

receiv£ food at any perfon's hand, for fear of violating their

oath, but contented themfelves to live on herbs ; infomuch
that they frequently perifhed and died for want. Sec Jo-
feph. de Bell. lib. ii. cap. 12.

Godwyn, in his Mofes and Aaron, diftinguifhes three

degrees, or kinds, of excommunication among the Jews-
The firll he finds intimated in St. John ix. 12. The

fecond in St. Paul Epift. 1 Cor. v. j. And the third, i:i

the I ft Ep. to Corinth, xvi. 22. See Niddvi.
The rule of the Benediftines gives the name excommuni-

cation to the being excluded from the oratory, and the

common table of the houfe in our inns of court called difi in -

moning. This was the punifhment of fuch monks as came
too late.

Excommunication, or a being fecluded, or cut off from
a participation in the myfteries of religion, was alfo in ufe

under paganilm.

Such as were thus excommunicated were forbidden to

affift or attend at the facrifices, or to enter within the

temples ; and were afterwards delivered over to the daemons

and furies of hell, with certain imprecations ; which was
called among the Romans, diris devovere. See Execra-
tion.

The Druids, among the ancient Britons and Gauls, like,

wife made ufe of excommunication againft rebels ; and in-

terdicted the communion of their myfteries to fuch as refufed

to acquiefce in their decifions. See Drcids.
That this is the true origin of the extenfive and horrid

influence of the European and papal excommunication, will

appear evident by the following paffage of Crefar, De Bello

Gallico, lib. vi. cap. 13. " Si qui aut privatus art publicus

Druidumdecreto non ftetit, facriiiciis interdicunt. Hare poena

apud eos eft graviffima. Quibus ita eft interdiftum, in numero-

impiorum et fceleratorum habentur, ab iis omnes decedunt,

aditum eorum fermonemque defugiunt, ne quid ex conta-

gione incommodi accipiant ; neque iis petentibus jus redditur,

neque honos ullus communicatur."
EXCOMMUNICATO Capiendo, fo called from its

effects, or Significavil, thus denominated from the bifhops'

certificate, a writ d'refted to the fheriff, for the apprehen-

fion of one who uauds obftinately excommunicated the

fpace of forty d.n 3.

Such a one not feeking abfolution, hath, or may have,

his contempt certified into the chancery ; whence this writ

iffues for taking him up r,:,d in,; rfoning him in the county

gaol, without bail or mainprise, until he is reconciled to the

church, and fuch reconciliation is certified by the bifhop.

Excommunicato Helil rondo, is a writ directed

under fheriff, for the delivery of an excommunicated perfon.''

out of prifon ; upon certificate of the ordinary of his con-

formity to the eccleftaftical jurisdiction F. N. B. 62.

Excommunicato Recipiaido, is a writ whe. h- p ii-foal

excommunicatedj
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excommunicated, being for their obltinacy committed to

i. and mJawfuIl) delivered from thence before they
Rave given fecurity to obey tlie authority of tlie church] are

commanded to be fought tor and laid up again.

EXCORIATION, in Surgery. A part is faid to be
excoriated, when it is deprived of its cuticle, by reafon

uf inflammation, the action of irritating matter, or of ffi-

Biulating fubttances, &c. applied to the (kin.

Very luperfii ial ulcerations arc, alfo, Frequently denomi-
nated excoriations.

In confequence ol inattention to cleanlinefs, and not oc-

cafionally wafliing away the febaceous Secretion, which
is naturally produced under the prepuce, the matter acquires

'an irritating acrid quality, brings on inflammation nil

round the corona gland is, followed by extcnlive excoria-

tions and Suppuration. This fort of cafe is ferioufly an-

noying to the patient, on account of tlie violent itching, and
troublefome forenefs, which always attend the complaint.

The difordcr has fometimes been named the falft gonorrhoea,

and the patient is often rendered very uneafy in his mind by
an apprehenfion of the affection being venerea!. Indeed, ig-

norant and carelefs practitioners have occasionally miiiaken
mere excoriations for chancres, and, quite improperly, have
prefcribed a courfe of mercury.

The proper treatment confiils in wafliirg away all the

acrid fecretion under the preouce with iome foap-fuds
;

injecting under the fame part, four or five times a day,

the faturnine lotion ; and keeping linen, wet with this ap-

plication, round the extremity of the penis. The excoria-

tions, if very bad, are to be dreffed with the faturnine oint-

ment. The prepuce, if much fwelled, and in a Mate of phy-
molis, fliould have two or three leeches put upon it ; but
the principal means of cure is attention to keeping the parts
clean, and tenderly waflied with plenty of foap once or
twice a day. As in all other cafes of inflammation the
bowels ought to be kept open.

Excoriation of the nipples is a nioft diftreffing complaint.
It is more common in-the firft, than the fubfequent nuttings,

and when independent of any difeafe in the child's mouth,
is owing to the irritation occafioned by the fuction.

In many iuftances, a cure may be effected by bathing the
parts with a little port wine, or brandy. A more effectual

remedy is faid to be the tincture of opium.

EXCORTICATION, the aft of dripping off the cor-
tex or bark from any thing ; called alfo decortication.

' EXCREMENT, in Cbemijlry. See Feces.

Excrement, in Phyjiology, is the reiiduc of our food,

after the nutritious particles have been extracted from it,

and it has undergone certain changes by its refidence in the
large interline. See Digestion.

Excrkment is alfo attributed, by way of analogy, to

plants. Thus gums, diverfe juices, balms &c. ifluing fpon-

taneoufly from their refpective trees, are fometimes called

excrements.

EXCRF.SCENCE, in the language of Surgery, implies

a preternatural protuberance, or any morbid growth, which
projeSs out a/the fubilance or furface of a part. When the

ife is involved in the furrounding flefli, though it may
be attended with a confiderable Swelling, it does not rank as

an excrefcence, which word eflentially Signifies that the

tumour, or whatever the difeafe is, grows out of the part.

Fusgufes, polypi, and warts of all kind,-, are very often, and
with Strict propriety, denominated excrefcenci 5.

Excrefcence:, of the nature of warts, are particularly apt

to grow about the an us. Some of them are generally re-

garded by furgical authors as venereal complaints, becaufe

they fometimes get well under a courfe of mercury. Thin,
however, is a very fallacious criterion of a difeafe being Sy-

philitic ; for mercury is a cure tor numerous iH tl.u, be-
tides venereal ones. Some Surgeons have doubted whether
there is any fuch thing as a really venereal excrefccncej

and as far as our observations extend, all thofe warty
growths which arife about the anus and perintcum, and are

commonly reputed to be of a Syphilitic nature, may be cured
upon the lame principles as any other ordinary tumours, not

of a Specific kind.

ExcrcScinees in general, not being original paits oS the

body, arc known to be weak in the vital power, and to be
incapable oS bearing the action oS Such Simulating applica-

tions as would not dcfl.roy a part, which may be Said to

enter into the natural compoSition of the body. Hence it

\i, that fprinkling ow warty excrefcences a powder, confift-

ing of Savin and aerugo aeris, in equal proportions, generally

effects a cure. The Swellings are partly diminished by ab-
sorption, and partly by floughir.g. -We have never Seen

about the anus any excrefcences which could withstand this

application.

But the plan which we particularly recommend to be
adopted, when fuch excrefeences are large and numerous, as

they frequently are, is to remove them at once with a knife,

or a pair of fciffars. When they grow from a narrow neck,
their destruction might be accompliflied by tying them with
a ligature. The latter method, indeed, is often practifed by
Surgeons who are Searful of haemorrhage, or whofe patients

have a remarkable dread of a cutting instrument, even in cales

in which the object could be fulfilled much more eafily, and
with lefs pain, by means of excifion; that is to fay, in examples
in which the bale of the Swellings is rather broad. Indeed,
where the excreScenccs are connected with the Skin by a
wide^joot, the mode of removing them with a ligature be-

comes exceedingly troublefome and p inful ; for the practi-

tioner is firft under the neceffity of introducing, through the
centre of their bafe, a needle armed with a double ligature.

The needle being cut off, one ligature is then to be firmly

tied over one fide of the root of the tumour, and the other
over the oppofite one. In this manner the fupply of blood
to the excrefcence is fiipprcffed, and the part (loughs away.
Sometimes when the bafe oS the diScaSe is very broad, and
the ligature has not been applied with due tightnefs, it be-
comes neceffary to apply another one, the doing oS which is

attended with as much, if not more, pain than the firft

operation.

Upon the whole, when the excreScenccs are Small, we
prefer Stimulating them with the powder of Savin and aeru-

go :eris ; when they are large, we recommend extirpating

them with a cutting inlliument.

EXCRETION, from excerno, I throw off, arfeparate,
is the feparation ol any liippofed noxious matter from the
blood in any ol the' organs of the animal body. The pro-
cefa itfelf is not effentially different from that of Secretion.

But tlie latter inn is applied to thbfe Subftances which,
when formed, are applied to ufeSul purpofes in the animal
economy. Thus the mucus oS mucotio membranes imparts
to them a neaeffary moifture, and defends them from the:

action of th"' foreign matter which comes in contact with
them ; the lerous exhalation of Serous membranes prefervea
them constantly fmooth and poHfhed, and therefore in a fir.

flate for their oppofed Surfaces to move without any obihclc,
&c. The excretions' are matters fuppofed to I noxious to
the body, and to be Separated on that account, as the urine,

bile, peri'piiation, &c. The matters voided from the large

inte.lline, conlilling of the reiiduc of oar food, are often

««lkd the ulviiic excretions.

4 0,2 EXCRE.
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EXCRETORY, is applied to certain little duas or

veffels in the fabric of tlie glands.

Excretory dufts are the tubes through which the humour*
feparated in the feveral glands are emitte I or difcharged

out of the gland, into fonic convenient receptacle or

em.inctorv.

A capillary artery, to which a capillar)' vein is joined,

with an excretory dudt, convolved or wound together,

make up the body of the glands, the organs of fecretion.

The excretory duels ipring from the extremities of the ar-

teries and veins, and carry oil a liquor feparated from the

blood. Drvfkc.

The lymphatic glands have either lymphxducts for their

excretory dudts, or lacteal veffels, as in the niefeiUery.

Idem.

EXCURSION, in AJlronomy. See Elongation.
1" x cu R s 10 •; , circlet of. Sec C i r c l

e

s

.

EXCUSABLE Homicide. See Homicide.
EXCUSATI, in Church Htfiaty, a term ufed to denote

flavcs, who, flying to any church for fanftuary, were ex-

cufed and pardoned by their mailers ; but thefe were obliged

to take an oath to that purpofe, before they could have them
again ; and if they bruke the oath, they were punifhed and

fired as perfoi-s guilty of perjurv.

EXDORF, in Geography, 2l town of Germany, in the

county of Henncberg
; 7 miles S.E. of Meinungen.

EXE, a river in England, has its origin among the wild

eminences of Exmoor, in the weflern corner of Somerfet-

fhire, and after uniting with the Barle, enters the confines of

Devonfhire, near Exe bridge ; thence flowing near Bamp-
ton, it links into a rich wooded v.de, and palling Tiverton,

has its cunent increafed by the flreams of the Loman.
Soon after, the Creedy, from Crediton, in the north-weft,

and the Culm, or Columb, from Cullumpton, in the north-

eaft, intermingle their waters with the Exe, end the vale ex-

panding, opens into a beautiful plain, encircled by towering

eminences, clothed with wood. Palling Exeter, the river

proceeds through a fine range of meadows to Topfham,
where meeting the tide, and fuddenly widening to an extent

©f more than a mile, it becomes navigable for veffels of feve-

ral hundred tons burthen. Hence fpreading into a grand
efluary, it rolls onward ; but its direft conrfe being impeded
by a vafl fand-bank, called the Warren, it winds to the

eaftward, and flows into the Britifh channel near Exmouth,
its whole courfe being about 60 miles. See Canal.
EXEA de los Cavalleros, an inconliderable town

of Spain in the province of Aragon, feated between two
rivulets, in the northern part of the province. Its furname

commemorates the bravery of fome French and Gafcogne
cavalry, when Alphonfo I. king of Aragon, took it from

the Moors. N. lat. 42
r
6'. W. long. i°9'.

EXEAT, in Church Difciplinc, a Latin term ufed for a

permiffion which a bifhop grants a priefl to go out of his

diocefe ; or an abbot to a religious, to go out of his mo-
nailery.

The word is r.lfo ufed in feveral great fchools for leave

given a fcholar or fludent to go out. His mailer has given

him an exeat.

EXECRATION, Execratio, among the Ancients, a
kind of punifhment, confiding of direful curfes and marks of

infamy. Livy relates an iaftanec ot it, which was ufed

againft Philip king of Macedon, by the Athenians. A
general nffemblv of the people being called, they made a

decree, that all the ftatues and images of that king, and of

all his anceftors, both of the male and female fex, (houldbe

demolifhed, and their very names rafed ; that all the feftivals,

acred rites, prkflc, and whatever elfe had been inftituted in

honour of him, fhould be profaned ; that the very place
where there had been any monument or inscription to his

honour, fhould be detellable, and that nothing mould be fet

up, or dedicated in them, which could be done in clean
places ; and, laflly, that the public pricils, as often as they
prayed for the Athenian people, allies, armies, and fleets,

mould as many times detefl and execrate Philip, his chil-

dren, kingdom, land, and fea forces, and the whole race and
name of the Macedonians.

Cornelius Nepos, in his life of Alcibiadcs, calls it de-
votion.

At the taking or demoliihing of a city, it was frequent
to pronounce direful curfes and execrations upon any pcr-

fon who fhould endeavour to rebuild it ; which fome ima-
gine was the reafon that Troy could never be raifed out of
its afhes, though feveral perfons attempted it, being devoted
to eternal and irreparable ruin by Agamemnon. This
feems to have been a very ancient cuftom, and derived from
the Eallern n;;tio~s ; for we find Joihua, at the deflruftion

of Jeiicho, to have fixed an imprecation upon the perfon

who (hould rebuild it, which was thought to be accom-
pli Hied in Hie] the Bethelite many ages after. Potter, Ar-
chaeol. torn. ii. p. 97.
EXECREBRONCHOS, in Surgery, from =?<**, to

abound, and @fo;x<.:, a throat, a term which probably iignified

a i .veiling of the thyroid gland, which affection is how almoft

always named bronchocele.

EXECUTANT, Fr. in Mufu, a participle ufed fubflan-

tively. A mufician or performer who executes his part in a
band, in the fa.we fenfe as concertant implies a performer in

a concert. See Concertant, Executer, and Execu-
tion.
EXECUTED Contrail, EJlate, Fine, and Remain-

der. See the fubflantives.

EXECUTER, Fr. to execute, play, fing, or perform

a compofition, or piece of mufic, in all its parts, whether
vocal or inftrumental, and to let every note and paffage be
heard agreeable to the notation in the fcore.

As mufic is an objeft for the ear, it can only be judged
by its effedls in the execution. Many pieces of counter-

point look correft and learned on paper, which no real

judge can hear without difgufl ; and others that look thin,

fimple, and common, which in the execution afford the

higheil pleafure, by unexpected effects. Vulgar compofers,

attentive to fymmetry and the filling up all the parts, often

appear to be great contrapuntifts, while they are judged
merely by the eyes ; and fuch compofers often have the

addreis to employ fo many different inilruments, and fuch

a uumfc it <-f parts in their mufic, that it is with great diffi-

culty a ttifftcient band can be collected to do it juftice in

the -vXejution. RoufTeaii.

EXECUTION, the act of executing, ;. e. of accom-
pliffl ., tinifhing, or atchieving any thing to be done.

We lay, the execution of a teilament ; of a law ; of a
treaty ; of a building, or the like.

Execution, in Common Laiv, fignifies the lafl per-

formance of an act ; as of a writ, a judgment, or the like.

Execution of a judgment, denotes the putting of the

law in force, or it is the obtaining the poffefiion of any
thing recovered by judgment of law.

This is performed in various ways, according to the na-

ture of the action upon which it is founded, and of the

judgment which is had or recovered. If the plaintiff re-

covers ir/ an action real or mixed, whereby the feifin or
poffeffion of land is awarded to him, the writ of execution

(hall be an habere facias feiftnam, or writ of feifin, of a free-

hold ; or an haberefacias pojfejfwncm, or writ of poffeffion,

I of



EXECUTION.
©f a chattel intert-ft. (Finch. L. 470.) Tlicfe are writs di-

rected to the fheriff of the county, commanding him to

}• ivc actual poffefhon to the plaintiff, of the land fo reco-

vered ; in the execution of which the fherifl may take with

him \\v± prffe comitaius, or power of the county, and may
jullify breaking open doors, if the poffefilon be not quietly

delivered. But if it is peaceably yielded up, the delivi

of a twig, a turf, or the ring of the door, in the name of

(eifin, isfufficient execution of the writ. Upon a presenta-

tion to a benefice recovered in a quart impedit, or alilfe of

darrein prefentmtnt, the execution is by a writ de cli 1 .

admittrudo ; directed not to the (lierifF, but to the bifhop

or archbifhop, and requiring him to admit and inltitute the

clerk ef the plaintiff. In other actions, where the judg-

ment is, that lomething fpecial be done or rendered by the

defendant, then, in order to compel him fo to do, and to

fee the judgment executed, a fpecial writ of execution iffues

to the fheriff, according to the nature of the cafe. As,
upon an aflife of nufance, or quod permittat proflernere,

where one part of the judgment is quod nocumeiitum amove-

atur, a writ goes to the fheriff to abate it, at the charge
of the party, which likewife uTues even in cafe of an in-

dictment. (Comb. 10.) Upon a replevin, the writ of exe-

cution is the writ de retorno halendo ; and if the difliefs be
eloigned, the defendant fliall have a capias in withernam ;

but 0:1 the plaintiff's tendering the damages, and lubmitting

to a fine, the procefs in •withernam fliall be flayed. (2 L,eon.

174.) In detinue, after judgment, the plaintiff fliall

have a dijlringas, to compel the defendant to deliver the

goods, by repeated diftreffes of his chattels, ( I Roll. Abr.

737. Rait. Entr. 215) ; or alfo a fcire facias againfl any
third perfon in whole ha..d» they may happen to be, to

fhew caufe why they fhould not be delivered ; and if the

defendant flill continues obftinate, then (if the judgment
hath been by default or on demurrer) the fheriff fhall fum-
mon an inqueil to afcertain the value of the ^oods, and the

plaintiff's damages ; which (being either fo aflcifed, or by
the verdict in cafe of an iffue, Bro. Abr. tit. Damages, 29.)
fhall be levied on the perion or goods of the defendant.

Executions in actions, where money only is recovered,

as a debt or damages, (and not any fpecific chattel,' are of

five forts : either againil the body of the defendant ; or

againfl his goods and chattels ; or againil his goods and the

profIs of his lands ; or againfl his goods and the poffefjion

of his lands ; or againfl all three, his body, lauds, and

goods. Thefirfl of thefe fpecies of execution is by writ

of Capias adfatisfaciendum, which fee. This writ is an

execution of the higheft nature, inafmuch as it deprives a

man of his liberty, till he makes the fatisfaction awarded.

When a defendant is ence in cultody upon this procefs, he

is 10 be kept in artla etfalva cujlodia ; and if he be after-

wards feen at large, it ia an efcape, which fee ; and the

plainti(T may have an action thereupon againil the fheriff

for liis whole debt. If a capias ad fatisfaciendum be fued

out, and a non cfi inventus is returned thereon, the plaintiff

may fue out a procefs againil the bail. The ficond fpecies

of execution is againfl the goods and chattels of the dei

ant, aid is called a writ of F 1 1 R i facias, which fee. A third

fpecies of execution is by writ of Levarifacias, which fee.

This aff'cts a man's goods and the profits of his lands. This
writ is now little ufed, the remedy by elegit being much
more effectual. This writ of elegit is the fourth fpecies of

execution. Moreover, upon fome profecutions given by
flatute, as in the cafe of recognizances or debts acknow-
ledged on flatutes merchant, or flatutcs ftaple ;

(purfuant

to the flatutes 13 Ed. I. de Mcrcatoribus, and 27 Ed. III.

c. 9.) upon forfeiture of thefe the body, laud, and goods

all be taken at once in execution, to compel the pay.
merit of the debt. This procefs is the fifth fpecies of exe-
cution, and is ufually called ;m extent, or extendi facias,
which fee. - ft ia to be abferved, that all thefe writs of exe-
cution limit be fued on'- within a year and a day after the
judgment is entered, othenvife the court concludes prima

e, that the ; Igme t is fatisfied and extinft 5 yet, how-
ever, it will grant a writ of fire facias, in purfuance of
!'

1

nt' s Weftm. 2. 13 Edw. I. c. 45. for the defendant to
fhew caufe why the judgment fhould not he revived, and
execution had againfl him ; to which the defendant may
plead inch matter as he has to allege, in order to fhew
why procefs of execution fhould not be iffued : or the plain-
tiff may flill bring an action of debt, founded on this dor-
mant judgment, which was the only method of revival
allowed by the common law. (Co. Liu. 290.} Blackfl.
Comm. B. III.

Sir Edward Coke, in his Reports, makes two forts of
executions; one final, another with a quoufque, as only
tending to an end.

ExECUTiONjfna/, is that which maketh money of the
defendant's goods, or extendeth his lands, and delivers

them to the plaintiff; which he accepts in fatisfaction ;-,

and this is the end of the fuit, and all that the king's writ
commands to be done.

Execution with a quoufque, is that which only tends
to an end ; as in the cafe of a capias adfatisfaciendum, &c.

This is not final • but the body of the party is to be
taken, to the intent and purpofe to fatisfy the plaintiff

;

and his imprifonment is not abfolute, but till he doth
fatisfy ; fo that the body is but a pledge for the debt.
6 Rep. 87.

Execution, Tenant by. See Tenant.
Execution of criminals, mud be according to jud<r.

ment ; and the king cannot alter a judgment from hanging
to beheading, becaufe no execution can be warranted, un-
lefs it be purfuant to the judgment. (3 Lift. 52. 2U. H,
P. C. 252.) But there are ancient precedents wherein men
condemned to be hanged for felony, have been beheaded
by force of a fpecial warrant from the king. (Bract. 104.
Staundf. 13.) And the king may pardon part of the
execution in judgment for treafon, <oix. all but beheading,
it has been iaid by fir Edward Coke, and fir Matthew
Hale, that the king cannot change the punifliment of the
law, by altering the hanging or burning into beheading.
But others have thought (Fofl. 270. F. N. B. 244.), and
as judge Blackflone fays, more juftly, that this preroga-
tive being founded in mercy, and immemorially exercifed by
the crown, is part of the common law. The court may
command execution to be done without any writ

; (Finch,
L. 47S.) though fometimes execution is commanded by
writ. (2 Hawk. P. C. 463.) Judgment belongs to the
judge ; but the execution may be done by the fheriff, or
his deputy ; and an execution cannot be lawfully made bv
any but the proper officer, v hofe warrant for fo doing was
anciently by precept of the judge under his hand and feal ;

as it is flill practifed in the court of the lord high iteward,
upon the execution of a peer; (2 Hal. P. C. 409.) though
in the court of peers in parliament, it is done by writ
from the king ; and if the fheriff, or other officer alters

the execution, or any other executes the offender, or if' lie

is killed without the authority of law, it is felony.

(2 Hawk, ib.) The ufagc now is for the judge tofign the
calendar, or lift of all the prifoners' names, with their fe-

parate judgments in the margin, which is left with the
fheriff. As for a capital felony, it 18 "written op'pofite to
the prifoncr's name, « let him be hanged by the neck ;"

formerly,
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formerly, in the days of Latin aod abbreviation, " fuf. per and pupils, againfl perfonal execution of enption upon civil

coll." forfufpendatur per collum- And this is the only war-

rant which the fheriff has for fo material an aft, as taking

away the life of another. (5 Mod. 22.) Upon this judge

Blackftone obferves, that it may certainly afford matter of

fpeculation, that in civil caufes there mould be fuch a variety

of writs of execution to recover a trilling debt, iifued in

the king's name, and under the feal of die court, without

which the fheriff cannot legally ilir one ftep ; and yet that

the execution of a man, the molt important and terrible

talk of any, (houhl depend upon a marginal note. The
(henff, upon receipt of his warrant, is to do execution

within a convenient time, which in the country is alio left

at large. In London a more folemn and becoming exact-

nefs is ufed, both as to the warrant of execution, and the

time of executing thereof ; for the recorder, after report-

ing to the king in perfon the cafes of tli? feveral prifui.ers,

and receiving his royal pleafure, that the law mult take i'.s

courfe, ifl'ues his warrant to the fheriffs, direfting them to

do execution on the day, and at the place affigued ; and in

the court of king's bench, if the prifoner be tried at the

bar, or brought there by habeas corpus, a rule is made for

his execution, either fpecifying the time and place, (State

Trials, p. 332. Foil. 43.) or leaving it to the diferetien

of the fheriff. And, throughout the kingdom, by ihtr.ie

27 Geo. II. c. 37. it is enafted, that in cafe of murder,

debts. Such commoners alfo as are elected to ferve in par-

liament, are fee; ft perfonal execution by the privi-

of parliament. No caption can be executed againfl a

debtor within t' £ts of the kind's palace of Holy-

rood-houfe ; but this privilege of fai.ctuary afforded no

fecurity to crii that did which was by the canon

law conferred on churches and religious houfes. When
the perfonal prefence of a debtor, under caption, is neceffary

in any of our fupreme courts, the judges are empowered to

grant him a protection, for fuch time a3 may be fuffi

for bis coming and going, not exceeding a month. Pro-

I a from diligence is alfo granted by the court of fef-

tion, under the late bankrupt Itatute, when it . I

for, with cdncui '.iic truftee, or a certain nun ber of

the creditors, as the cafe may require.

Execution, . is the pillage or plundering of a

country bv the enemy's army.

Execution alfo denotes every bind of punifhment in-

flicted on an army by fentence of a court-martial. This is

of various kinds ; as tying up to three halberts, and re-

ceiving a number of ladies with a whip coir.pofed of nine

cord-lafhes, and each lafli of nine knots, from the drummer;

or running the gantlope through the parade at guard-

mounting, drawn up in two lines for that purpofe. On
this occafion the provofl marches through with twigs or

i-the judge (hall in his fentence direft execution to be per-
fwitcheSj a:ld eVL.ry r

)ikr takcs as manv as t i,ore are cr

formed on the next day but one after fentence palled. But mina, s tQ be pUninje(i .
the criminal then marches through

otherwife, the t ; p.-.e aiid place of execution are by law no

part of the judgment, as was held by the twelve judges.

(Mich. 10 Geo. III.) Beccaria has well obferved, 1 On
Crimes, 5;c. ch. 19.) that it is of great importance, that

the punifhment fhould follow the crime as early as poffible
;

that the profpect of gratification or advantage, which

tempts a man to commit the crime, fhould inllantly awake

the attendant idea of punifhment. Delay of execution

ferves only to feparate thofe ideas, and then the execution

itfelf affefts the minds of the fpe&ators rather as a terrible

fight, than as the neceflary confequence of tranigreffion.

In cafe a man condemned to die, come to life after he is

hanged, as the judgment is not executed till he is dead,

lie ought to be hung up again. (2 Hal. P. C.412. 2 Hawk.
P. C. 463.) For the former hanging was no execution of

the fentence ; and if a falfe tendernefs were to be indulged

The

the two lines, and each foldier gives him a hard itroke, the

major riding up and down, to fee that the men lay on pro-

perly. When a foldier is to be punifhed with death, a

detachment of about two hundred men horn the regiment

to which he belongs forms the parade, and a file of gre-

nadiers (hoots the prifoner to death. Different nations

have different modes of punifhment. The cat with nine

tails is defigned to punifh foot-foldiers ; but dragoons a:.J

cavalry-men are generally picketed.

Execution, in Muftcal Performance, the action of

conveying to the ear, by the afuftai.ee of the eye, what has

been written in the fcore. As much mulie is compofed of

many parts fo interwoven and linked together, that both

the time and intonation are veiy difficult to feize, and of

which the fpirit depends more on tafte than notation of fuch

pieces, nothing is fo uncommon as a perfect execution.
1.1 fuch cafes, a multitude of collufions might eniue.

body of a traitor, or felon, is forfeited to the king by the The reading of the notes exaftly is no great merit, the per-

ion may be avoided by a reprint or former mult enter into all the ideas of the compofer, and
execution. Execution may
a pnrdo::, which fe_- respectively.

Execution of decrees, in Scots Law, is effefted by

diligence, either againfl the perfon, or againfl the eflate of

the debtor. The fir it flep of perfonal execution is by let-

ters of horning, which pafs by warrant of the court of

feffion, oji the decrees of magiftrates of boroughs, fheriffs,

admirals, and commuTaries. If the debtor does not obey

the will of the letters of horning, within the days of the

charge, the charger, after denouncing him rebel, and re-

giftering the horning, may apply for letters of caption,

which contain a command, not only to meffengers, but to

magiftrates, to apprehend and imprifon the debtor. All

meffengers and magiftrates who refufe their affntance in

executing the caption, are liable fulfidiare for the debt ;

and fuch fubfidiary aftion is fupported by the execution of

the meffenger employed by the creditor, expreffing that

tl.ey were charged to concur, and would not. Letters of

caption contain an exprefs warrant to the meffenger, in cafe

he cai not get accefs, to break open all doors, and other

)ock-fail places. The law fecures peers, married women,

feel, and make the hearer feel, the fire or pathos of the

expreffion; but above all he mult be poffeffedof a nice and

acute ear, always attentive to the effeft of the whole.

In French mufic the leader muft be particularly careful to

prefs and relax the time according to the tatte of the me-

lody, the power of voice, and the gesticulation of the linger;

the other parts muft confequentlv be extremely attentive in

following him. ' The totality of the opera at Paris, where

mufic had no other meafnre than the geltures of the finger,

muft, in my opinion, require an admirable mufician indeed

to keep all the performers together." N. 13. This was

written by Rouffeau near 40 years ago, and at that time

little difputed ; but the editors of the late edit, of the En-
cyc. men of tafle and judgment, will, perhaps, fay with Mo-
liere, " medicin malgre lui," this may have been fo for-

merly, " mais, nous avons changes tout ca."

" If the French," fays St. Evrerr.ond, " compofe in a

bolder flyle than formerly by their intercourfe with the

Italians, the Italians in their turn have gained by their

commerce with the French, by learning of them. a more
2 ajrrccable
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igrecnhlc touching, and perfect execution." Letter to

the duke of Buckingham.
The reader ( f.i/s the author of the Lettre fur la Muf.

Fran.) will, I believe, excufe me if I wave making any re-

marks on this paffage, I (hall only obferve, that the

French think all the world interefted about their,mufic ; hut

on the contrary, in three fourths of Italy, Italian muficians

arc totally ignorant that there exills a mufic in France dif-

ferent from their own.
A facility of reading and performing a fingle part is

iikewife called, if difficult) execution ; particularly when
rapid paffages are played correctly, and without hefltation,

at fight.

Execution of this kind depends in an efpecial manner on

two things; the firft in having a powerful hand and quick

eye; and the fecond in having read much mufic, and being

able to phrafe it at a glance : for while we only look at

fingle notes, we fliall hefitate in pronouncing them : a great

facility of execution is only acquired by uniting them into

meaning, and putting the thing itlclf in the place of the fign.

In this manner the memory of the reader of a book is no

lets afiiiled than by his eyes ; and what he would read

with great difficulty in a foreign language, though written or

printed with the fame characters as his own.

Execution, in Painting, is a technical term fignify-

mg the ilylc and manner in which a painter performs his

work : in other words, the mechanical part of the art, as

far as relates to the handling of the pencil in laying on the

colours of a picture.

It is evident from this definition, that without poffeffing it

in fome degree, all knowledge of the other branches of the

art is totally nugatory ; to what purpofe would the theory

he made perfect, if no practical means of applying it were

underftood ; but befides that degree of execution abfolutely

rcquifite to produce any thing in the (hape of a picture, it

well deferves to be made an object of particular ftudy, as

its various modes are productive of much utility in the pro-

grefs of a picture. A great deal of the character of

many objects in painting depends on the manner in which

they are wrought, that is, on the peculiarity of the flrokes

of the pencil ; fuch, for inftance, are" all (kins of beafts ;

feathers of birds ; trees ; various kinds of draper)' ; ar-

mour, &c. in producing the effects of which, execution will

alone go very far, in fpight of bad form and bad colour.

There is a charm in it which few perhaps but painters

know, and which, unhappily, too many painters feel

and value too highly, and defert for it qualities of a

much more valuable kind ; and are content too often to

let their works,pafs imperfect, even with the knowledge of

their imperfections, rather than diilurb the beauty of clcar-

Bt'fs of touch which they may happen to poffefs.

It is ii deed a talk of no eafy nature fully to obtain this

quality, as it requires the utmoft precifion of judgment fo

to execute a work of art, that fpirit and-! our (hould be

maintained, accompanied with foftnefs and truth. With-
out which union the difplay of it is a vice of art inflead of

it; r xccllencc, and damns inftead of exalting the work.

Knowledge of the general character of the object about

to be reprefented is the only foundation of a beautiful, de-

cided, and juft execution ; poffeffed of that, the artift holds

in his hands the maffer-key of the expreffiou of its qualities,

and renders its effect without difficulty. Wanting it he

produces his work with hearinefs, with b ingling, and

oonfufion.

It has been remarked that the countenances c
r men fcarcely

differ more than do the characters of their hand-writing,

and not far, if at all, (hort of the variety of either of thefe,

is that of the manner in which painters have executed their

works. Each man in this alfo lias his peculiarity ; no two
are fo exactly alike in the execution of their pictures that
an able connoiffeur would not diftinguifh between them,
and prefnitly attribute each to its refpeftive author.

This difcrimination of hands conftitutes almoft the tout-
cnfemble of the knowledge of the hoft of would-be con-
noiffeurs ; and unhappily, too many of them have obtained
an influence over the opinions of men well able to teach
them in better things appertaining to the arts, if common
fenfe were allowed to rule ; and this merely by having
pored over the works of painters to endeavour to afcertaiu
the diftinguifhing characteriftics ofeach one's workmanlhip :

a fpecies of knowledge agreeable ami ufeful to a certain
degree, but of eafy acquirement, arid to which thofe who
have a genuine feeling for the really good and valuable
qualities pictures may poffefs, feldom give fufficient attention
to obtain an extended information in it. The works of good
artiils will force themfelves upon our notice, and after

fufficiently admiring the general effects of beauty, of fub-
limity, or character they exhibit ; we naturally feek to
know by what means or in what manner their various parts
are executed, and for the purpofes of connoiffeurfhip a
fatisfactory acquaintance foon takes place on that head.
The works of thole whofe power in art is not fufficient to
attract by thofe better qualities are furely not worthy of that
clofe infpection which is required to become acquainted
with their peculiarities of execution. But the trick of the
connoiffeur dealer is, by fome fancied refemblance or fome
flight reality of refemblance, to pafs off an inferior work
under the fan&tion of a great name ; while, as we have ob-
ferved, if common fenfe were allowed to rule, the name would
add no value to the picture, the tinfel would (till glare
under the gold, and the bauble be foon loft.

This indifpenfable portion of the art of painting requires
early tuition in order to poffefs a ready power over the
hand, fo that it mail move freely at the command of the will

to effect its defires. The fame in fact is the cafe with regard
to the acquirement of free execution in any other art, fuch
as mufic, writing, &c. For though our mufcles appear to aft
merely on our willing that their office (hould be performed,
and without any particular direction of the power of the
mind over the particular mufcles which produce the motion,
yet, in fact, that immediate influence is applied, although
from habit and its extreme rapidity, we are iiifeniible of the
communication. This is plain when we require the ufe of
mufcles, in a direction we are not conftant'y in the habit of
ufing them in. For inftance, a man not accuftomed to ride,

or firft mounting a horfe, finds it neceffary to exert all his

mental influence to caufe thofe mufcles to act which are
rcquifite to maintain his feat on the back of the animal, and
the communication of that influence is evidently felt; but.
when habit has confirnud him in his feat on horfe -back,
though thofe fame mufcles continue to aft when he is mount-
ed, he is unconscious,ofconftraining them to do fo, thedictates
of his will are then fo initantanconfly excited, that the
connection between the exertion of its influence, and its effect

is completely unobfervab'le.

It is therefore rcquifite for men defirous of making.
confidcrable progrefs in the practical part of an art, early in

life to apply themfelves earneftly to its attainment. The
bed mode of obtail it in painting is, by copying the
works of thofe mo I ikillul in their difplav of it, taking
care at the le t to lay in a good (tore of knowledge
of them;". 'i i,.

ii For the art, particularly (if! finical

painting be the ci in iljl ided to be purfucd) of the human
figure, tiie foldings of draperies, &c. &c, and after fome

time
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lime fpent in making copies of fine works, to y-air.t from
nature herfelf, keeping in View the manner in which the

great painters, *rhofe works they haTe imitated, faw her
pro.;, lion ; pbferving how they difpofed of thofe touches
allowed to remains decided bot!i of light and of
dark ; alfo how they characterized by their execution of

the did -rent parts ; for, in a well executed work no ton

are allowed to remain that are not neccffaiy in foine meafure
to determine the character of the object ; the reft are all

blended or loftencd together, and ferve as a bafe to rei

thofe fmillung touches (as they arc called) whirh are the
decided features of the ftyle of the matter, (fee .Style, in

Painting,) the fpring oi energy and rigour in the work, and
without which it would appear tame and infipid,

A picture, wherein the colours and form l arc blended all

over, is lure to appear either folid lik'' a Hone, or hav

texture of dough, of fomcthing foft and fpiritlefs. On the
contrary, where 1.0 foftening takes place, and every touch
remains vifible, confufion inevitably reigns, with the cha-
racter of tinfel, and a fluttering want of folidity.

While the lludcut is endeavouring to acquire facility of
handling his pencil, or of execution, he mull take care not to

be led away by it:; fafcination, but to remember that it is

only the means ol prefenting to the world, in an agreeable

fhape, other more dignified, and more valuable qualities in

art, which lie deeper than the furface ; and without which
this is worfe than an empty nothing. 'Tis the bane of many
an ingenious youth who, happening to polfefs it early, and
f.utlhining his companions in years, fatislies himfelf that he
has made a large advance in his art, when in fact lie has ob-
tained only a means of doing lomething, which more import-
ant part, his vanity leads him to forget to make the lludies

requilite to enable him to perform, viz. to acquaint himfelf

thoroughly with the nature of bodies, and the happiefl and
beft modes of combining them in forms and colours : arid as

he advances in life he is mortified to find himfelf furpafTed

by thofe he had regarded with contempt, but whole more
Heady and better directed minds have purfucd attentively

inore valuable objects of ftudy, and the more ufeful prin-

ciples of their art, and now loar to a height which leaves his

weaker talent far beneath.

It muft, however, be remarked, that a good execution is

a highly valuable quality in a picture, which being wrought
with judgment, with fpirit, and eafe, acquires thereby an
additional relifh to the enjoyments its better properties dif-

penfe, and raifes the artiit in our eftimation.

Of all thofe who have exhibited this talent with fuccefs,

Giacomo Robulti, called II Tintoretto, (lands foremoft

for vigour, as has been noticed under the word Exergy, in

Painting. He has no competitor in the freedom, the bold-

nefs, and the finilh of ftyle in which his beft works are

executed.

Of this his picture of St. Mark defcending from heaven

.to refcue a Chriftian Have condemned to torture among
the Turks, originally painted for the Scudo di San Marco
at Venice, but now among the fpoils adorning the Louvre at

Paris, is a mod decided and aflonifhing proof. This picture

is an immenfe work containing twenty figures or more,

thofe in front larger than life, yet it is wrought all over with

the rapidity and eafe generally chava£teriilic of fmall

pictures, or a lketch within the compafs of the hand to per-

form at once ; and at the fame time it has all the effect of

rotundity of finifh the moft laboured works po(Tef6. In the

midft of the fine pictures which furround it, it flands quite

alone in its vigour of effect and fplendour of valour ; e-*en a

work of Rubens, who is extremely (kilful in this as well as

in all other branches of the art ; even his, appeared compa-

ratively clumfy in its execution, though one of his fineft pro-

opening of the Temple of James, or, as it is

ufually called, the 1' iTar. Titian, from his fenfe and

truth in t 1

I tyr, beft withstands the power of

Tintoretto. The corrv.nrifon of thefe two works may be

faid to be fomewhat fimilarto that of a man of wit with a

man 'if fenfe : the for ner fhines lor a moment by the bril-

liancy ty of his genius, but when the latter is atten-

tively heard, and his obfervations confidered, his greater

becomes apparent.

Titian
|

' the whole is the belt model to follow

for execution : i." d>;cs not, like Tintoretto, leave his heads-

>ut a chara&er in the heat of workmanlhip, though
they are not always of the betl ; they are not wrought I i

minutely : the lights and darks are freely placed, his pencil

\.) full and rich, and each part is made out to its full relievo,

and his finishing touches are laid on with the nicclt difcrimi-

ill of truth in direction of light and hue of colour ;

nothing can .':;ceed the delicacy and (kill his draperies are

wrought with as to character; and though not fo ftrong as

Tintoretto'.:, they have fufficient force, and are far more
juftly difpofed and .characterized. After Titian in imita-

ting him are, Velafquez and Vandyke for excellence in their

execution. Of the former, a Spanilh painter, there are but
few works in this country, but what there are, fully jultify

the remark. The latter in his very fineil works equals his

great predecefTor in thisrefpect, many of whofe pictures he

carefully copied. His touch is exceedingly delicate, and
his ur.derflanding of his fubject enabled him to place it with

the greatell juftnefs and propriety. There is rarely feen in

his works a confufion in effect or relievo, and his power in

his earlier productions feems to have encreafed with his

canvas ; the large picture at Wilton of the Pembroke
family is wrought in a llyle fo broad and maflerly, that it ap-

pears to have been as eafily managed as any of his fmaller

pictures ; and he knew how to give with the greatefl eafe

the juft character of every object he attempted to reprefent.

Gout and confequent weaknefs effected a change in his exe-

cution fo great, that his hand is hardly cognizable in fome of

his latter works by thofe who have only feen his former ones.

When he was in Italy, his manner was that of Titian, with

fomewhat of Tintoretto ; from this bravura ftyle, as it may
be termed, he fell afterwards to one more tame and fpirit-

lefs ; foftened, and rounded up, with few of thofe vigorous

touches, and with lefs billiancy of effect. Inftanecs of both

thefe, and alfo intermediate degrees, are at the earl of Egre-

mont's at Petworth. Of the firft are whole length portraits

of fir Robert and lady Shirley, which he painted when
he was very young at Venice ; of the others, are poi traits of

feveral branches of the Pony family, who once poffeffed

that noble manfion. Vandvck certainly furpafTed his mafter

Rubens in beauty of execution, but was more than equally

furpafTed by him in vigour and variety of imagination ; yet

the execution of Rubens was extremely powerful, but apt

to become flovenly, and he is not, generally fpeaking, a good
model to be followed on that head.

For thofe who are intent upon yielding the foft, the de-

licate, and gentle impreflions produced by highly laboured

works without minutenefs, Correggio is the exemplar of the

whole clafs of that ftyle of painters. In one particular he,

and our own fir Jofhua, in fome of their works, ftand unrival-

led in execution. Other painters have given a beautiful furface,

which, at a proper di (lance, deceives the eye, and prefenfs the

full appearance of flefh : thefe two have, we may almofl fay,

made flefh itfelf ; the c'.ofeft infpection merely confirms the

delufion, and the obferver fancies he could indent his finger

in the furface, and expect it te fpring again like nature ;'

fucb.
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f icli is the Fvillnefri of the texture of the colour wrought
with the many varying hues of nature. Guido Rhetii fol-

lows in this clafs of the plcaliug ftyle, His pictures of the

lighter kind are exceedingly grateful to the eye, from the

intelligence and eafe with which his pencil appears to have

been conducted through all the various parts. Annibal

Carracci, in a more bold manner, is alio a mailer of great

power in the execution part of the art ; but he often appears

to have laboured to exprefs his thoughts; his works, however,

poflefs great beauties of this nature.

In works of a different and fmaller clafs from thofe pro-

duced by the mailers whofe names we have mentioned, al-

moft the whole of the Dutch aud Flemilh fchools are won-
derfully ikilful in their execution, particularly Rembrandt,
Teniers, Janffen, Metzu, Netfcher, &c. and ftill more
minute Gerard Dsw, and Meins. In landfcape, Cuyp,
Bcrghem, Both, Ruyfdael, and Hobbima, are all well worthy

of the utmoft attention in this refpeft ; aud many otherp,

too numerous to be mentioned here, both of thefe and the

Italian fchool, will greatly affift the ftudent who attentively

examines their productions to form his judgment, on thofe

points wherein lie the greateft beauties of this neceffary

branch of the art of painting. But as a good execution

confifts in a free and ready hand, marking with fullnefs of

precifion and truth the characters of the objects repre-

sented ; nothing but an intimate knowledge of nature will

ever enable him to apply his obfervations on works of art

to any beneficial purpofe in completing the productions of

his own imagination.

EXECUTIONE faciemla, in Law, a writ com-
manding execution of a judgment.

Executione fac'tenda in wither namium, lies for taking

the cattle of one who had formerly conveyed out of the

county the cattle of another, fo that the (heriff cannot re-

plevy them.

Executions Judicii, a writ directed to the judge of an

inferior court, to do execution upon a judgment therein, or

to return fome reafonable caufe -wherefore he delays the

execution. F. N. B. 20.

If execution be not done on the firft writ, an alias (hall

iflue, and z.p!uries, with this claufe, vel can/am nobis /igni-

Jices quart, &c. And if, upon this writ, execution be not

done, or fome reafonable caufe returned why it is delayed,

the party ihall have an attachment againfl him who ought

*o have done the execution, returnable in B. R. or C B.

New. Nat. Br. 43.

EXECUTIVE Power, Supreme, is by the conflitution

of thefe kingdoms lodged in a fingle perfon, the king or

queen for the time being. See Crown and King.

EXECUTOR, a pei fon nominated by a teftator, to take

care to fee his will and teftament executed or performed,

and his effects difpofed of according to the tenor of the

will.

The teftaments made in Latin, in the fourteenth century,

call executors pravifnre; tejlamentarii.

AH perfons are capable of being executors that are capa-

ble of making wills, and others befides, as feme-coverts and

infants, and infants unborn; (Weft. Symb. p. I. § 635.)

but no infant can aft as executor till he is feventeen years

of age. This appointment of an executor, either by exprefs

words, or by fuch as ftrongly imply the fame, is effential to

the making of a will ; (Weft.C. 1. Plowd. 281.) but if the

teftator names no executor', or names incapable perfons, or

if the executors that are nam-d refufe to aft, the ordinary

mult grant letters of adminillration. See Administra-
tor.
A perfon appointed to be executor is not compcll.ible to

VoL.XlIl.
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execute the will; he may refufe the charge, before he has

adminiftercd as executor, or performed fuch afts, as paying
debts due by the teftator, or receiving debts due to him, or

giving acquittances for the fame; but if he meddles with the

goods of the teftator, as executor, his fubfequent refufal is

void, and he fliall be charged as executor. A perfon to whom
a legacy is left may be compelled either to (land the execu-
torfliip, or to refign his legacy. The refufal of executor-
(hip mult be entered and recorded in court. If feveral

executors are named in a will, and fome of them refufe, and
others prove the will, they who refufe may afterwards ad-

miniftcr and aft ; and they mull be joined in all fuits, where
the co-executors are plaintiffs ; but not where they are de-

fendants, becaufe the plaintiff in the aftion is not bound by
law to take notice of any befides thofe who have proved
the will. Such joint-executors, though they are accounted
in law but as one perlon, (hall not be charged by the afts of
their companions, any further than for effefts actually come
to their l*ids. (Moor. 620. Cro. Eliz. 3 18. 2 Leon. 209.)
But if two or more executors join in a receipt (in writing) and
one of them only actually receives the money, each is liable

for the whole, as to creditors at law, but not as to legatees or
next of kin. (1 Salk. 318.) If joint-executors, by agree-

ment among themfelves, agree that each fha'.l intermedale

with a certain part of the teftator's eftate, yet each fhail

be chargeable for the whole (to creditors) by agreeing to

the other's receipts. Hard. 314.
The intereft, veiled in the executor by the will of the de-

ceafed, maybe continued and kept alive by the will of the fame
executor, I o that the executor of A. 's executor is to all intents

and purpofes the executor and reprefentative of A. bimfelf.

(Stat. 25 Edw. III. ft. 5. c. 5. 1 Leon. 275.) But theexe-
cutor of A.'s adminiftrator, or the adminillrator of A.'s exe-

cutor, is not the reprefentative of A. For the power of an

executor is founded upon the ipecial confidence and aftual

appointment of the deceaied ; and fuch executor is there-

fore allowed to traufmit that power to another, in whom he
has equal confidence; but the adminillrator of A. is merely
the officer of the ordinary, prefcribed to him by aft of par-

liament, in whom the deceafed has repofed no truft at all ;

and therefore, on the death of that officer, it refults back
to the ordinary to appoint another.

As to the office or duty of an executor, it is to be ob-
ferved that he may do many things before he proves the
will, which an adminiftrator cannot do; becaufe the former
derives his power from the will, and not from the pro-
bate or appointment of the ordinary, as the latter does.

(Comyns. 151. Wentw. ch. 3.) He may maintain aftions

of trelpafs, replevin, or detinue; releafe an aftion, affent to

a legacy, be fued, alien, or otherwife intermeddle with the
goods of the teftator: by adminillering, the executor is

entitled to receive all debts due to the teftator, aud all

payments made to him are good, though he (hould die,

and never -irove the will; but he cannot maintain a fuit or
aftion of debt, or the like, before he has proved the will.

The ordinary, Sec. may cite the executor, either to prove
the will, or refufe the office ; and he may fequefter the
goods of the deceafed, till the executor has proved it; and
if he does not appear on the procefs, the ordinary may
excommunicate him. On the other hand, the ordinary it

compellable by mandamus to proceed to probate, when the
will i6 not controverted. The executor mull bury the
deceafed in a manner fuitable to the ellatc he leaves be-
hind him ; neceffary funeral cxpences are allowed, previous
to all other debts and charges ; but if he be extravagant, he
is chargeable with devaftation, or wafteof the fuhltanrc- oi

the deceafed, which Ihall be only prejudicial to hinifell,
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ami not to the creditors or legatee* of the deceafed.

(Salk. 196 Godol] ) He is then to

make an inventory o!' all the goods and chattels, vvh

in pofleffion or action of the deceafed, which he is to 4
in to the ordinary upon oath, if lawfully required. He is

then to collect all the goods a:ul chattels fo iff!

for which purpofe the law colliers on him ample pi

the representative of the deceafed; (Co. Litt. 209.) and

having' the fame property in his goods as the principal had

when living, and the fame remedies to recover them ; and

if there he two or mure executors, a fale or rekale by one

of them mall be good againft all the reft. (Dyer, ag.) The
utor mu ft in the next plaee pay the debts of the de-

ccafed, in the order cf their priority. See Dr.iiT, and

Devotee £: .

Among debts ..F equal degree* the executor (and alf<» the

administrator) is allowed to pay; himfeif firft, bi retaining

in his hands Co much as hi* debt amounts to. ( 10 Mod. 496.

)

If a creditor confiitutes his debtoj his cxecutor,»this is a

neleafe or difcharge of the debt, whether the executor acts

or not, (Plowe. 184. Salic. 299.) provided there be aflels

fufTtcier.t to pay the Celt itor's debts.

If no fuit has commenced againft him, the executor may-

pay anyone creditor in equal degree his whole debt, though

he has nothing left for the reft ; for, without a luit com-

menced, the executor has no legal notice of the debt.

After the debts, the executor is to pay the legacies, which

he is- to pav as far as his aflets will extend ; but he may not

give himfeif the preference herein, as in the cafe of debts.

In cafe of a deficiency of aflets, all the general legacies muft

abate proportionably, in order to pay the debts ; but a

fpenfic legacy, as of a piece of plate, horfe, &c. is not to

abate at all, unlefs there be not fufficient without it.

( 2.Vern. 1 1 1
.

) If the legatees have been paid their legacies,

and debts come in more than enough to e.shauft the refi-

duum, they are afterwards bound to refund a rateable part.

(Ibid. 205.) See Legacy, and Donation Can/a Mortis.

When all the debts and legacies are difeharged, the furplus

or refiduum muft be paid 60 the refiduary legatee, if any be

appointed by the will; if there be none, it was formerly

underftood to belong to the executor; (Perkins, 525.)

but it feems to be now the general opinion, that, if there be

an exprefs legacy given to an executor, and no devife of the

furplus, fuch furplus fhall not go to the executor ; but be

difpofed to the next of kin, according to the Statute of

distributions ; the executor Handing on the fame footing as

an adminiftrator. (Prec. Chanc. 323. I P. Wms. 7. 544.

2 P. Wms. 338. 3 P. Wms. 43. 194. Stra. 559.) See

Intestate.
Where no exprefs legacy is given to the executor, the fur-

plus fhall go to the executor, and not otherwife difpofed of

by will. When there are feveral executors, and fome of

them are dead, the legatary muft fue the furviving exe-

cutors, and not the executors or adminiftrators of thofc

that are dead. And if all the executors are dead, he muft

fue the executors or adminiftrators of thole that died laft,

and not thofe of the reft.

By the Freach law, an executor Should be feifed of all

the moveables of the deceafed during one year ; at the end

whereof he is to account for them. To the validity of a

teftament, it is' not neceffary there be an executor nominated

therein.

Executor tie fon tort, or of his own wrong, is he who
takes on him the office of an executor by mtrufion, not

being conftituted thereto by the teftator or deceafed, nor

authorized by the ordinary to adminifter.

If an executor in his own wrong takes upon himfeif the

EXE
office of an executor, without lawful authority, he is

able to the rightful executor, and to all the creditors

of the teftator, and likewife to the legatees, fo far as the

goods amounted to, which he wrongfully poffefled ; and
lech an executor is made by any act of acquisition, tranf-

ferring, or poflefling himfeif of any of the eftate or goods
ol the deceafed ; but not by acts of necefTity, piety, or

eha ity. (2 Nellun Abr. 793.) Such an executor cannot

bring an aftion in right of the deceafed ; nut actions may
be brought againft him ; neither can lie retain for his own
debt or legacy. In cafe of his death, his executors or ad-

mii.hlrutors are liable to the fuit of the lawful executor,

creditors, and legatees, by 30 Car. II. cap 7.

E x E c u t o r , Drltee. See Debtee.
EXECUTORY, that which has, or carries with it a

fufficient authority for being executed.

Executory contract. See Contract.
Executory devif of lands, is fuch a difpofilion of them

by will that thereby no eftate vefts at the death of the de-

vilor, but only on lome future contingency.

It differs from a remainder (which fee) in three very ma-
terial points : I. That it needs not any particular eftate to

fupport it. 2. That by it a fee-fimple, or other lefs eftate,

may be limited after a fee-fimple. 3. That bv this means
a remainder may be limited of a chattel inu-rell, after a par-

ticular eftate for life created in the fame. Thefrjl cafe

happens, when a man deviles a future eftate to ariie upon a

contingency ; and, till that contingency happens, does not

difpofe of the fee fimple, but leaves it to defcend to his heir

at law. As if one devifes land to a feme-fole and her heirs

upon her day of marriage ; here is in effect a contingent re-

mainder without any particular eftate to fupport it ; a free-

hold commencing in futuro. This limitation, though it

would be void in a deed, yet is good in a will, by way of

executory devife. (1 Sid. 153 ) For, fince by a devile a

freehold may pafs without corporal tradition or livery of

feifin, it may therefore commence in futuro ; becaufe the

principal reafon why it cannot commence in futuro in other

cafes is the necefTity of actual feifin, which always operates

in prafenti. And fince it may thus commence in futuro,

there is no need of a particular eftate to fupport it ; the

only ufe of which is to make the remainder, by its unity

with the particular eftate, a prefent intereft. And hence it'

follows, that fuch an executory devife, not being a prefent

intereft, cannot be barred by a recovery, fuffered before it

commences. (Cro. Jac. 593) The fecond cafe happens

where a devifor devifes his whole eftate in fee, but limits a

remainder thereon to commence on a future contingencyT

As if a man devifes land to A. and his heirs ; but if he die

before the age of 21, then to B. and his heirs ; this re-

mainder, though void in a deed, is good by way of executory

devife. (2 Mod. 289.) But in both thefe fpecies of exe-

cutory devifes, the contingencies ought to be fuch as may
happen within a reafonable time ; as within one or more life

or lives in being, or within a moderate term of years ; for

courts of juitice will not indulge even wills, fo as to create

a perpetuity, which the law abhors. (12 Mod. 287. 1 Vern.

I' 4.) Thirdly, by executory devife a term of \ ears nay be

given to one man for his life, and afterwards limited over M
remainder to another, which could not be done by deed ; for

by law the firit grant of it, to a man for life, was a total dif-

pofitkm of the whole term ; a life eftate being efteemed of a

higher and larger nature than any term of years. (8 Rep.

95.) On this fubject, fee Biackit. Comm. vol. ii. p. 176,

8to.

Executory eftate. See Estate.
Executory./'""' See Fixe.
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EXEDENS M«a**8« See Hnf«.
EXEDH l •', among Bhe Ancients f were places

wherein the philofophers, fophifts, rhetors, &c. tiled to

hold their conferem es md difputes.

M. Perrault is of opinion, the exedrx were a fort of little

academies, where the men of learning met together. See

Academy.
ns rather thinks, that what the ancients called esc-

edr.r, might anfwer to what we call chapters in the cloiftcrs

of monks, or collegiate churches.

EXEGESIS, E| •:•. ncri;, a term fomttimes ufed by the

learned, to fignify explication.

Several interpreters of the Bible are of opinion, that in the

pafihges of Scripture, where we meet with Abba Pater, tv. o

words, the firft Syriac, and the feeond Greek or Entin, but

both fignifying the fame thing ; the feeond is only an exe-

gefis, or explanation of the firft.

Execesis is alfo ufed for an entire difcourfe by way of

explication or comment on any thing.

Exegesis numerofa, or linealis, fignifies the numeral, or

lineal folutieJn, or extraction of roots, out of adfefted equa-

tions, firlt invented by Vieta. O/.anam calls it la rhetique.

See Extraction of roots.

EXEGETES, formed of i^mysoftai, /explain, among the

Athenians, perfons learned in the laws, whom the judges

ufed to confult in capital caufes.

EXEGETICA, in s)lg, bra, the art of finding, either in

numbers or lines, the roots of the equation of a problem, ac-

cording as the problem is either numerical or geometrical.

See Root and Equation.
EXELCOSIS, from Oy.. an ulcer, in Surgery, an in-

cipient ulceration, or an excoriation, which is jult beginning

to fuppurate.

EXEMPLAR, a model or original to be imitated or

copied.

Exemplar alfo denotes the idea or image conceived or

formed in the mind of the artift, whereby he conduces his

work. Such is the idea of Coefar, which a painter has in

his mir.d when he goes to make a picture of Csefar. The
exemplar is ordinarily numbered among the caufes. See

Cause.
EXEMPLIFICATION of Letters Patent, denotes an

exemplar, or copy of letters patent, made from the inrol-

ment thereof, and fcaled with the great feal of England.

Such exemplifications are as effectual to be (hewed, or

pleaded, as the letters patent themfelves.

EXEMPLIFICATIONS, in Law, is a writ granted

for exemplification of an original record. Reg. Orig. 290.

EXEMPTION, a privilege, or difpenfation, whereby a

perfon is excepted out of fome general rule.

Exemption is particularly applied to churches, chapels,

and monafterics, which have a privilege given them by the

popes, or princej, whereby they are exempted from the ju-

rifdidtion of the bifhop or ordinary.

The council of Conusance revoked all exemption*, to re-

(lore to the general-law, weakened and diminifhed by a re-

laxation of feveral age:;, its ancient force and vigour, and

. make it every '.vh< re obtain in all its latitude.

The council of Trent prohibited, and declared them null

for the future ; confirming only filch as were well founded

on legal conceifioiis from the holy fee.

Exemption-

, in L.-fw, denotes a privilege to be free from

ffcrvice or appearance ; thus, knights, clergymen, &c. are

.exempted from appearing at the county courts by ftatute,

. (ft Rep. 23.) Perfons

nty years of age, apothecaries, &c. jire alfo exempted

E X E

by law from fervinr on juries, and jtfftices of peace, attor-

1." i, 8rc. fi on i 1 offices. 2 Jul;. 2 >r.

EXI'.RCISE, a 1.
. .( any operation, for the

ftrengthening or retaining of a habit.

I RCISB, or bodily mol ion. constitutes, in the Ian

of the older phyficians, one of the fix mr,

juftrj iidered, from the earlleft times, a* an import

meafure in tl e preservation of health, a^ well as in the cure

of fevetal dill-ales.

The value of corporeal exe'reifes in the eflimation of the

ancient prryficians, from Hippocrates downwards, is mani-
fclt from their writings, in which the various hinds (rf i-> -

crcife, as well as the degrees and times in which they are nfe-

ful, are particularly diicuded. E'.'culapius himfelf -is faid

by Galen to have recommended riding on horfeback, and
other exercifes, 3s the means of benefiting invalids. But
Herodicus, a Thracian, feems to have been the firft who paid

ferious attention to exercife, as a remedy for difeafes. lie

was mailer of one of the academies, called Gymnafia, in

which the military and athletic cxercifes were taught ; and
having remarked that his pupils ufual'y enjoyed high health,

he turned his attention to the regulation of the gymnaftfc
exercifes, with a view to attain or preferve goad health :

thus adding the medicalgynmaflic art, to the two others juft

mentioned. ( See Gymnastic, and Kerodicus.) This
mailer of the gynr.ialium, however, went to work empiri-

cally, and is accufed by Hippocrates of doing coniiderable

mifchief, in attempting to cure febrile difeafes by his exer-

cifes. (De Morb. Epidem. lib.'vi.) Hippocrates and his

commentator, Galen, have left many obfervations relative

to the different cxercifes, and their particular effects in the
alleviation of particular difeafes. Friction, efpecially by
means of the Jlrigil, or flefh brum, is much inculcated %

on which fubject Galen has compofed his feeond book, "De
Sanitate Tuenda." The various modes of wreftling, the ex-
ercifes of the corycus, or hanging ball, &c. are commented
on by Hippocrates in lib. ii. De Dueta : and Galen wrote
a little treatife de parva pila, (the little ball,) which he re-

commends as an exercife that influences both the body and
the mind at the fame time. In his difcourfe to Thrafibulus
he difcuffes the queftion, whether the prefervation of the
health properly belongs to medicine, or to the gymnaftic
art : he inveighs againfl the athletic and other violent

practices of the gymnafium, but approves of the more mo-
derate exercifes, which he contidsrs as fubfervient to thi
pjrpofes, and confequently a part of the art of the phyfU
ciau. Antyllus, and other Greek writers, have treated of
the various cxercifes in the fame light, as is evinced bv the
collisions of Oribafius. (See Colled. Med. lib.'vi.)

The Romans even exceeded the Greeks in their attention to
the medical gymnaftics. Afclepiadi :,, in the time of Pom-
pey, as Pliny informs us, confidered the different modes of
exercife, wss. friction, walking, and geitation, as the chief
auxiliaries of the phyfician, efpecially when combined with
the proper regulation of diet ; and by the employment of
thefe cxercifes, the inflitution of baths, the invention of
hanging beds, lec/i p nfilcs, and other means of making
phyfic agreeable, he is laid to have acquired the general ap-
plaule of all mankind j

" univcrfum prope hiimauutn genOJ
circumegit in, &c." (Plin. Nat. Hilf. lib. xxvi. cap. 3.)
Many eminent examples of the benefits of exercife among
the Romans are on record. Suetonius Hates that Germn-
niOM was cured of a fort of atrophy of the lower extre-
mities, (crurum gracihtas) by riding. And Cicero him-
felf, when reduced to a Hate of infirmity, which rendered
it necctfary for him to dclilt from pleading, recovered hi.

health by travelling, and by exeeffive diligence in the' life
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EXERCISE.
of friction. (Plutarch.') Friction was an exercife, indeed, tributing to the growth and ftrength of the animal body,

reduced to a regular fy Item among the ordinary habits of we may obvioufly trace the final caufe of that inftinctiye dif.

the Romans, and was prefcribed to a great extent by their pofition to activity and motion, which the young of all ani-

mals poffefs.

Regular exercife, not too violent in degree, nor continued
too long, fu as to induce exceffive fatigue, is therefore to be
contidered an the molt important preventive of difeafes.

Jt is not eafy to lay down rules by which it mould be regu-

lated ; lince the coullitution, age, ftrength and habits mult
modify its effects in different individuals. A fudden trari-

culation of the blood ; a quicker and ftronger contraction of fition from a ftate of reft to violent exertion is injurious to the

the heart, fey which the blood is pufhed more effectually to invalid, efpecially after a full meal, or if continued until a

every part of the fyltem, and efpecially through the fmall profufe perfpiration, or great laflitude takes place ; for this

and extreme branches of the veffels. Hence a glow is pro- over-exertion necefiarily leads to a languor and imperfect

duced on the furface, and the complexion affumes a redder performance of all the vrtal actions, every organ partaking

phyficians. See Friction.

That exercife, efpecially in the open air, is highly bene-

ficial to the constitution, is u truth which univertal experi-

ence has eftablifhed. It is Icarccly neceflary, therefore, to

appeal to the arguments of phyfiology to corroborate the

propofition. It may be fuflicient to itatc, that the imme-

diate refult of bodily exertion is an acceleration of the cir-

hue, from the diftention of the capillary veffels with blood
;

and tlie exhalent arteries begin to pour out the thinner por-

tions of the fluids in perfpiration. In the fame manner, the

extreme arteries of all the other parts of the body are dif-

tended, and excited to greater action ; whence all the organs

of fecretion, which are principally made up of convolutions

of the extreme arteries, are neceffarily ftimulated to an

active performance of their feveral functions. The veflels

of the ftomach pour out the gaftric liquors more abundantly,

and the work of digeftion is more perfectly and actively

completed ; the appetite for a new fupply of aliment

quickly returns, and the ftomach is prepared for repeating

of the general fatigue. The various kinds of exercite may
be confidered under two claffes, the active and the pallive ;

the former being the refult of our own mufcular activity,

fuch as walking, dancing, running, fwimming, fencing, the

military exercife, and different athletic games ; the latter

the refult of communicated motion, as riding in a carriage,

failing, fwinging, friction, &c. ; riding on horfeback, or

driving a carriage, partakes in iome mcafure of both the

active and paffive exercifes.

Walking, which feems to be the moft natural exercife, is

capable of producing all the effects above detailed, if adapted

in degree and duration to the various circumftances. Hence
the di«eftive procefs, by the increafed fupply of the digef- the moft obftinate cafes of hypochondriacal diforders, of in

tive liquor. The liver and the pancreas, in like manner, digeftion, and other ftomach complaints, have been frequcrt-

elaborate their refpective fluids, the bile and pancreatic ly removed by perfeverance in walking, efpecially in the

juice, more copioufly, and thus contribute an increafed aid to open air of the country. But when the exercife of walking

the operations of the alimentary canal. The lungs, in the is adopted with a view to banifh the complaints juft men-

mean time, being called upon for an augmented fupply of tioned, which a fedentary life is apt to induce, it is moft

the vivifying principle derived from the oxygen of the at- effectual when regularly and ftrenuoufly purfued. That de-

mofphere, by the increafed circulation of the blood through gree of walking, which, when reforted to occafionally, or

them, refpiration is increafed in proportion to the quantity with confiderable intermiffions, produces great fatigue and

of venous blood which they receive. Thus, notwith- languor, and therefore is rather prejudicial than advxnta-

ftanding the greater rapidity with which the blood is carried geous, would, if daily continued, foon ceafe to fatigue, and

to the iecreting organs, it is rendered adequate to the fecre- would then contribute greatly to reftore the healthy ftate

tion of the healthy fluids peculiar to each, by the increafed of the functions. It muft be recollected that the animal

operation of the lungs; as well as to the fupport of the vigour is confumed, or, to ufe the language of Brown, the

« reater nuifcular action, in which the exercife confifts. excitability is exhaufted, by the mental functions as well as

It muft be obvious, then, that this general activity of

the whole fyftem, this free circulation through the moft mi-

nute ramifications of the veffels, and through the glands and

qrcans which they compofe, and this prompt feparation

of the excrementitious and other parts of the blood, by the

by mufcular exertion ; therefore, to Carry with us, in

our walks in fearch of health, the brooding anxieties and

cares of our profeffions,— to attempt to combine fludy

with fuch exercife by reading, or by ferious reafoning in con-

verfation, is to thwart the good effects of the plan We
fecretions, cannot but contribute to the general health of may obferve that, fo incompatible is deep thought with

the body. It is not lefs obvious that it contributes to the mufcular exertion, that moft people Hop in the midft of

evolution and growth of the different parts of the body ; their activity, when their arguments require great reflection,

whether we confider the great influx of the blood, from Serenity of mind, and a relaxation from the ferious occupa-

which all growth is derived ; or obferve the fact, that thofe tions of life, are therefore neceffary, when walking is rc-

mufeles and limbs, which arc moft actively exercifed, inva- forted to as a remedy.

riably acquire fuperior bulk, as well as fuperior ftrength. Of the more violent fpecies of active exercife, which can

The mufcles of the arms in blackfmiths, and thofe of the only be reforted to as a prefervative from difeaie, by thofe

loins in porters, and all others employed in raffing or carry- who are in a ftate of good health, it is unneceflary to

ing great weights, invariably acquire a difproportionate fize ; fpeak.

and, on the contrary, thofe mufcles which are little em- The modes of exercife which are particularly ufeful in the

ployed arc apt to (brink, and to be comparatively enfeebled, cure of difeafes, or in the reltoration of the health of con-

as in the legs of tailors. The effect of exercife in giving valefcents, are the different fpecies of geftation , efpe-

ftrength and rigidity of fibre to the mufcular or flefhy part cially riding in carriages, or on horfeback, and failing.

of animals is well known, and daily exemplified in the differ- The motion of a fhip produces the moft gentle exercife,

ence of texture in the wings and legs of birds which we and is therefore adapted even to the relief of very infirm

ufe as food. In the common fowls, which ftldom ufe the conditions of the body, and it has been employed from early

wing, andconftantly employ the legs in walking, the hard- times in the cure of confumptioo.. The Romans, in the

nefs of the flefh of the latter, and tendernefs of that of the time of Pliny, ufed to fend their confumptive patients to

former, are notorious. From thi& influence of exercife in con- Egypt; not, as that author takes care to inform us, on

6 account



EXERCISE.
account of any peculiarity of that country, but in confe-

qucncc ot the length of the voyage. Annsut Gallio, who
had been conful, was cured oi a confumption by fucli a

voyage. (Nat. Hift. lib. xxxi. cap. 6.) Celfus feemsto
have confidered failing, when reforted to early, as the prin-

cipal remedy for confumption : " opus eft, Ii vires patiun-

tur, longa navigations," he lays ; and where the Itrength is

not equal to it, he recommends fliort voyages, or the ufe of

a litter, or other means of gentle geftatio'n. (De Medicina,

lib. iii. cap. 22.) The advantages of a fea voyage, efpecially

to a warmer climate, are well known to modern phyficians;

and inftances of the fuccefs of fuch a voyage to Madeira,

Liibon, &c. when undertaken in the incipient itage of con-

fumption, as Celfus recommends it, are very numerous.

This, however, like all other remedies for confumption, is

too often reforted to when the difeafe has already advanced

too far to admit of any effectual relief. See Consump-
tion,
The exercife of geftation by means of a carriage, and the

more active exercile of riding on horfeback, being more
ealily obtained, are of more importance in our consideration

of the fubjett. Horleback exercile was not much adopted

by the ancients, with a view to the cure of difeafes ; partly

becaufe that valuable animal was lefs ufed by the Greeks
and Romans, and partty becaufe their mode of riding, with-

out flirrups, was incompatible with the weaknefs of invalids.

(See Fuller, Medicina Gymnaftica, p. 231.) Hence we
may underftand the obfervation of Antyllus, that " riding

is of little ufe to thofe who are fickly, becaufe a flow pace

i
r
. productive only of laflitude, efpecially in the loins ;" he

admits, however, that " a quick pace of the horfe, although

it occafionsa troublefome fhaking of the whole body, is ne-

verthelefs fomewhat beneficial, and ftrengthens the fyftem,

efpecially the ftomach and the organs ot fenfe, more than

a" other exercifes." (Oribalius, loc. cit lib. vi. cap. 24. de

Equitatione.) The great advantages of riding in the pre-

vention and cure of many difeafes are infilled upon in the

ftrongeft. terms by Sydenham, who, indeed, appears, in feve-

rsl parts of his writings, to have considered it as a remedy
ot ineftimable value, provided it be perfevcred in with con-

ftancy, in the manner which we have inculcated in refpect

to -walking. Speaking of the mode of cure in chronic dif-

eafes, that fagacious phyfician obferves, " nothing, among
all the expedients which have hitherto come to my know-
ledge, fo effectually fupporlsthe fpirits and ftrength, as long

and conftant riding on horfeback." (Diff. Epiftolaris.)

Again in hisTreatife on the Gout, and particularly reflecting

the prevention of the paro*.yfms by exercife, he fays, " rid-

ing on horfeback is far preferable to all other exercifes for

this purpofe ; in truth I have frequently confidered, that

if any perfon were acquainted with a medicine, which

he chofe to keep fecrt t , of equal efficacy in this, and in

the greater number of chronic eifeafes, with a conftant

and perfevering exer>ife on horfeback, he would ipeedily

accumulate the moft ample wealth." And to exprefs his

full conviction of the value of this exercife in confumptive

complaints, he ufes thefe flrong terms : " in fhort, however

fatal confumption is deemed to be, and actually is, fince

it de^roys two thirds of thofe who die of chronic difeafes,

yet I folemnly affirm, that neither is mercury a more effectual

remedy for the lues venerea, nor Peruvian bark for agues,

than is the exercife juft commended for confumption,

provided that the patient be always careful to deep in

dry linen, and that his journey be fufficiently long." The
truth of this great encomium is indeed queftionedby modern
practitioners in general, however weighty the authority of

Sydenham may be. But there are many cafes on record,

which feem to juftify this obfervation. Witnefs the cafe of the

late Dr. Currie,ofLiverpool, as related by himfelf,in theZoo-
nomia of Darwin, (Vol. ii. clafs ii. Ord. i. 6.) In this

cafe, the patient had an hereditary predifpofition to con-

fumption, and was rcflored by travelling from a flate of de-

bility, in which the erect pollurc could fcarcely be borne

without fainting, to good health ; having begun with

the exercife of a carriage, and afterwards ridden on horfe-

back, as his ftrength augmented. Sydenham has related

feveral examples of the value of this exercife, and others

may be found detailed by Fuller, &c. We cannot therefore

doubt, that in many inftances, in which it has feemed to be
dellitute of the efficacy afcribed to it by Sydenham, the

failure mult be attributed to the imperfect or too late ufe

of the remedy. " I muft here repeat," fays Fuller, quaint-

ly, " that when I fpeak of riding, I underftand the habit

of riding, the want of which diftindtion has made it inef-

feeectual to many a man. He that in this diftemper (con-

fumption) above all others rides for his health, mutt be
like a Tartar, in a manner always on horfeback ; and then

from a weak condition he may come to the ftrength of
a Tartar." (Medicin. Gymnaft. p. 106.) We have di-

lated upon this topic, from a convidtion that many chronic

difeafes, which are included under the epithets of bilious

and nervous, as well as many morbid conditions of the vif-

cera, for which drugs, and even the waters of Briftol,

Bath, and Cheltenham, are ineffectually fwallowed, might be
removed by a fteady and unremitting exercife, in a carriage,

or ftill more certainly on horfeback.

It is unneceffary to enter info a particular enumera-
tion and difcuffion of every pofliUe form of exercife, the
principle being the fame with refpect to all. A late

intelligent writer has laid down fome nfefnl practical

precepts on thefe topics, mixed with a good deal of
trifling obfervation, and abfurd hypothecs. (See Willich's

Ledtures on Diet and Regimen, chap. 7.) The following

remarks on the injuries occafioned by want of exercife aie

from that popular writer.

" We are now to confider the confequences arifing from
want of exercife. This, indeed, is ftill more debilitating than
too violent motion. The folid parts of the human frame
are relaxed by it ; *he circulation of the fluids is retarded ;

they gradually ftagnate in the fmaller capillary veffels ; the
fecretions are diminifhed ; and abundance of moifture or fat

is generated, which renders the body, as well as the mind,
more indolent and lethargic, relaxation of the' mufcles,
obftrudtions of the inteftines, hemorrhoids, apoplectic fits,

various fpecies of dropfy, and at length a premature death,

are the fad confequences. Men of letters are the moft
unhealthy of all human beings, becaufe their bodies have
fcarcely any other exercife but the imperceptible motion
of the arms. Want of appetite, flatulency, anxiety, at one
time obftrudtions, at another diarrhoea, and the moft
diverfified nervous fymptoms are their attendants. Sleep
is beyond their reach ; a thoufand tormenting inconvt niences,

hypocondriaiis, and at length a complete flate of melancholy,
is too frequently their lot. Temperance alone will not
remedy all thefe evils ; for, fince we cannot remain vigorous
and healthy for two days together, with the fame mafs of
blood, a new accefs of the neweft and moft fubtle parts of
our fluids muft daily fupport the nervous fyftem, in order to
preferve its regular functions. It this be not continually
reftored, weaknefs and relaxation of .body and mind are the
inevitable confequences ; with this difference only, that in a
ftate of debility from too* much bodily exercife, the thick
and coarfe particles of the fluids are carried into circulation

with the others, and the next meal or the firit flcep after it,

loon
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f ion fupplr.-:- the deficiency in mental labour; on the contrary,

digeflaon is ratesruptedj the crude and vifcid parts of loud

remain unaffirailated, and the body is prevented from receiv-

ing proper uourifhment. In like manner fedentary me-

chamcB and artificers are affected, particularly (hoc makers,

-tailors, and weavers. They experience maladies limilar to

thofe to which men of letters are fubject ; and it has been

frequently obl'erved, that they are very liable to difeafes of

the mind, and etpecially to religions tanaticdm."

Exercise, Field, in Military Affairs, relates to the evo-

lutions performed by companies, regiments, or greater

bodies of troops, when learning, or pradiiing, thofe move-

ments neceflary to be correctly underltood by perfons of

all ranks in the military proleffion. See Evolutions and

Tactics.
t

Exercise, Gun, relates to the feveral arrangements, and

. motions, made for {erring either heavy or light artillery,

under every circumltanee common to military operations.

See GuN-£.ve>Y//"'.

Exercise, Mil final, teaches the feveral motions of the

firelock, whereby all aft as it were in unifon, and perform

their duties when drawn up for difplay, or for fervice, in an

.uniform and appropriate manner. See Manu i.L-Eiferci/e.

Exercise, Sword, refers to the feveral portions of the

fvvord, adapted either for attack, defence, or compliment.

See Sword- Exercife.

Exercise, in a'Naval Seufe, is the preparatory practice

..of managing the artillery and fmall arms, in order to make

the (hips' crew perfectly (killed therein, -fo as to direct its exe-

cution fucccfsfully in time of battle. The words of com-
'

mand introduced, during the late war, for the exercife of

,lthe great guns, are the following: " Silence: caft loofe

your guns ; level your guns ; take out your tompions ; run

out your guns ;
prime ;

point your guns ; fire ; fpuiige

your guns ; load with cartridge; (hot your guns; put in

your tompions ; houfe your guns; and fecure your guns.

Falconer's Marine Diet. art. Exercife.

Exercife may alio denote the execution of the move-

ments, which the different orders and difpofitions of fleets

occafionally require, and which the feveral (hips are required

to perform, by means of fignals.

Exercises, in the plural, are particularly underftood

of what is taught ^oung gentlemen in the academies, or

riding-fchools, &c. As riding the great horfe, dancing,

fencing, vaulting, drawing fortifications, &c.

EXERGASIA, T^i^mrm, Expofilion, in Rhetoric, a

figure confiding of feveral equivalent expreflions, or fuch as

arc nearly fo, in order to reprefent the fame thing in a

ftronp-er manner. The warmth and vehemence of the
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EXETER, in Geography, a city :i Devor.fbire, Erglaiid

is of great antiquity, and, aa Rifdon emphatically Ityies it

" may be called the emporium and principal ornament of
the weft." Its Roman name, as it appears in Ptolemy,
is Ifca ; and it is i < the fecond legion of
Augufta was (rationed here for fome time : this was com-
manded by Vefpafian, who was the conqueror of Britan-

nia Prima, in which province this place was included. In

the Itinerary of Antoninus, Exeter is called lfca-Danmo-
niorum, and is the moil wefteily ftation he has noticed:

though, from the Iters of Ptolemy and Richard; from the

remains of Roman roads over, and around Haldon ; and
from the veftiges of ancient ways through Drew-Teignton
to Oakhampton, and perhaps of a road hence over Dart-
moor, by Hollow-ftreet in the parifh of Chagford ; it is

apparent that various principal roads ran weftward from
this city ; and, therefore, it is probable that the Romans
had other nations weft of this. How long E cter retained

the name of Ifca-Danmoniorum is uncertain ; though it

feems probable that it fell into difufe very foon after the

Romans quitted the ifland, about which time it appears to

have been re-occupied by the Britons who had preferved

their independence by retiring to the wilds of Cornwall.

They did not, however, continue in the pofTefiion of it

many years; for Cerdic, the founder of the kingdom of

Wefle-x, having greatly extended his territories, either by
conqueft or intrigue, included the mod confiderable portion

of Devonfhire within his dominions : and at length Exeter

became fubjugated to the power of the Saxons. Under
their government its name was changed to Evan-Ccdre,

Ex-Ceftre, ice., and thence, through various fimilar appel-

lations, fokened to Exeter.

This city has been feveral times befieged ; but the greatcd

calamities it experienced were inflicted by the Danes, wdio,

in the reign of Alfred, in violation of a folemn treaty, fur-

prifed and routed the king's horfemen, and mounting their

deeds, rode to Exeter, and remained there for the winter.

Alfred collected all his forces and inveded the city by land,

while his fleet blocked up the harbour : the Danes capitu-

lated, and agreed to evacuate all the territories of the Weft
Saxons. Between the period of the death of Alfred and

the reign of Athelftan, the Cornifh Britons had recovered

poffefuon of Exeter; but Athelftan having defeated and

driven them to the wed of the Tamar, they were never

afterwards able to oppofe the Saxon arms. To fecure his

conqueds he furrounded Exeter with a wall of hewn dones

defended by towers: and under his aufpices, fays Malmfbury,
" it became fuch a place of trade, that it abounded with

opulence." He adds that many other remarkable works
of Athelftan were to be feen in the city and its neighbour-

fpeaker often urge him to recur to this figure, when he is
j100t|_ .. j n t jle year ioo^ E xete r was the firft facrilice to

affeited with his fubjed, aud there are no words, no ex- the fury of Swein king_ of Denmark, when he came to re-

preffions, fufliciently forcible to exprefs his lentimeiits ; and

he therefore repeats one after another, as his fancy fuggefts

them. This flow of cxpreffion, under the conduct of a good

judgment, is often attended with advantage ; as it warms

the hearers, and impreffes their minds, excites their paffions,

and enables them to fee things in a ftrouger light.

EXERGUM, Exergue, or Exerge, often denominated

by Evelyn exurge, among MedaUjh, is the bottom of a coin,

commonly feparated from the field by a line, upon wdiich

the figures of the reverfe Hand. It is fo called from being

tl sfys, out of the work of the medal. When the letters or

voids of a medal run round the margin, are on either fide

of the figure, or upon the exergue, thty are denominated a

ks;enil j but when they occupy the field, they are called an

,infcription. See Legend aud Inscription.

venge the inhuman maifacre of his countrymen: being de-

livered up by the treachery of its governor, after a fiege of

two months, many of the inhabitants were put to the

fword, and moil of the buildings deftroyed by hie. Be-

fore it was well recovered from this calamity, it was again

befieged and taken by William the Conqueror. Jn the

reign of Stephen, this city was alternately garrifoned by
the forces of the king and the emprefs. It ..gain became

the fcene of hoftility during the conteft between Henry VI.
and Edward IV. In the reign of Henry VII. it was
clofely, though ineffectually, befieged by three thoufand

men under Perkin Warbeck. The laft fiege Exeter expe-

rienced was in Edward VI. 's reign, when religious innova-

tions occafioned an alarming iniurrection in the weft of

England : the inhabitants, though reduced nearly to famine,
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fo bravely defended the city for thirty-five days, that the

infurgcnts abandoned their dcfign.

Tne ground inclofed within the w:ills of the city is

nearly in the form of a parallelogram, of four furlongs in

length, and three in breadth : this ipace is interfectcd by

the four principal ft reels which meet near the centre, and

diverging :it right angl i, conneft the city with the fuburbs.

The whole extent occupied by buildings is about one mile

and three quarters in length, and one mile in breadth. In

the year 1769 the furroundmg walls were entire ; but many
jurts have been fince dellroyed. Stukeley (peaks <if th( m
as being, in his time, in pretty good repair, and having many
turrets and towers, various parts of which are llill remain-

ing. Leland, fpeaking of this city, cnTerves, that it is

" a good mile and more in cumpace, and is right ftrongly

waullid and mamtainid. Therbe diverfe fair towers in the

toune waul bytwixt the Couth and the weft gate. Ther
be four gates in the toune, by the names of eit, weft,

north, and fouth. The eft and the weft gates be now
the faired, and of one fafcion of building: the fouth

gate hath beene the ftrongeft." In the year 1769 the

north gate was taken down, to make a more convenient

entrance into the city; and in 1784 the eaft gate was -re-

moved for the fame purpofe. The fouth gate, the interior

arch of which Dr. Stukeley remarks to be of Roman work-
man (hip, is intended to experience the fame fate.

The lituation of Exeter is commanding and pleafant 1 it

ftands on the acclivity of an eminence or. the eaftem banks
of the river Exe, which flows in a femi-circular direction

round the Couth-weft tide of the city. " What adds to its

whtilelbmenefs and cleanlinefs," fays Stukeley, " is, that

the ground is higher on a ridge along the middle of its

length declining on both fides. Further, on the Couth-weft

and north-weft fides it is precipitous; Co that with the

river, the walls, the declivity of ground, and ditch with-

out fide, 'twas a place of very great ftrength, and well

choCe Cor a Crontier." In the higheft part oC the city, on
the north fide, ftand the remains of Rougemont caftle, which
was formerly the feat of the Weft Saxon kings, and after-

wards of the dukes of Exeter. This building has little to

recommend it but its antiquity and pleafant fituation. The
ruins of the exterior walls are nearly all that remain ; thefe

incloCe a confiderable fpace, of a pentagonal form, and were
defended by four towers ; two on the weft, and two on the

eaft fide. The ramparts of the caftle command a rnoft de-

lightful view over the adjacent country. When the caftle

was erected is unknown ; though Grafton's tale, that it was
built by Julius Caefar, is unquestionably falfe. William the

Conqueror either rebuilt, or much repaired, the whole edi-

fice, and beftowed it on Baldwin de Briono, hufband of

Albreda his niece, whofe defcendants, by the female line,

enjoyed it, together with the office of fheriff of Devon,
which iccms to have been annexed to it, till the fourteenth

year of Henry III.'s reign, when that prince, refuming

his own hands fundry caftles and Corts in this realm,

diCpoffeffed Robert de Courtney, in whofe family it had

been for three defecnts. In the civil war of the feventeenth

century the cafile was completely ruined, when the city

withftood a blockade of two months againll Fairfax, one

of whofe forts, Mr. Gough fays, (till remains in a field to

the north. Within the area inclofed by the walls, a Cmall

chapel wis erected by lady Elizabeth de Fortibus, counted*

of Devon, who endowed it with lauds, called the prebends

of Hays and Catton, for the payment of certain weekly

fcrviees therein to be performed. A fcffions-houfe, of

Portland-ftonc, has been recently built within the area on

the north- weft fide.

Within the walls of thf city are fifteen parifli churched,

and in the fuburbs four; but moll of them being finall, tn y
prefent nothing worthy of particular deleription.

The cathedral is a large ittterefting edifice, and. according

to Hooker and fome other writers, was live hundred years in

building; it confilts of a nave with two aider, a choir with

aides, a north a. id fouth tranfept, which are terminated by
lofty towers. On the fundi fide was a large cloiller, which
is moitly dellroyed. To the eaft of this is the bifhop's -

e, which, with its gardens, are incloled within a lofty

wall. For a particular hi (lory and defcription with feveral

architectural points, fee a lar^e folio vork publifhed by-

the Society of Antiquaries.

The epifcopal fee of Devon was feated at Crediton

previous to its eftablifhment at Exeter ; but Leofric, who
was bifhop of that fee, and lord chancellor of England,

prevailed on Edward the Confcfforto remove it to the latter

town in the year ic.19. That monarch, in perfon, with

Eadyga, his queen, attended the itiftallation, and placed the

bifhop in his new fee ; which at the fame time he endowed
with the lands and emoluments appertaining to that of'

Crediton. The fee being thus eilabli&ed, it appears

probable that a fuitable cathedral was foon afterwards

erected : -but whether it was conftrucled by the enlargement

and alteration of fome exifting edifice, or whether afeparate

and entire building was now raifed, is uncertain. " It feems

not unlikely," obferves fir Henry Englefield, " that the firft

cathedral was not more than about lixty feet in length, and
occupied the lite of the prcfent chapel of St. Mary." That
the chapel, in its prefent (late, was not the Saxon church,

is fatisfactorily proved by an examination of its architecture.

No particular alteration appears to have been made in the

cathedral before the time of William Warlewait, the third -

bifhop, who was a Norman, and had been chaplain to the

Conqueror, and his two fons, William and Henry ; the

latter of whom inducted him to this fee in 1 107. This
prelate was a liberal benefactor to his cathedral ; and it

appears that he confiderably enlarged it, and laid the founda-

tion of the prefent choir: to him the towers yet remaining

are probably to be alcribed ; they are perfectly fimi'ar in

ftyle to the buildings of Gundulphus his cotemporary, and
bear much more refemblanee to the magnificence of the

Norman architects, than to the fimplicity of the Englifh

Saxons.

Exeter has been from time immemorial, and ftill is, inverted

with great privileges. At the period of the Norman fur-

vey it enjoyed the fame exemption from taxes as London,
York, and Winchefter. Since that time it has obtained

many charters, and grants of immunities, from feveral mo-
narch*. In the reign of Henry I. the fee-farm rents were
granted to Matilda his queen ; and in king John's time, Ifa-

bel, his confort, held Exeter in dower, with a fair thereunto

belonging. In the third year of John's reign, the burgeffes

paid a fine of 110 marks for a confirmation of their charters
;

and about this period the city, which had been previoufly

governed by port-reves and bailitfs, was incorporated, and

had "a mayor for its chief officer. We find in the Noti-

tia Parliamentaria, that " in the reign ot Edward I.

the burgeffes and citizens pleaded that their city was an

ancient demefne, and that they held it in fee-farm of the

crown, paying 39/. 15/. 3//. To fupport this claim, they

referred to Henry III.'s charter, made to his brother Ri-

chard, king of the Romans ; whereby they further chal-

lenged return of writs, a gallows, pillory, &c. and a fair

of four days, bclides three weekly maikets ; which liberties

they certified they enjoyed fince the time of the con.

queft; upon which they were allowed." Henry VIII.
constituted.
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conftituted Exeter a county of itf If; thus rendering it

independent of Devon, and inverting it with correfponding

privileges.

The corporation now confifls of a mayor, twenty-four

aldermen, a recorder, chamberlain, town-clerk, iViiff, four

Rewards, and feveral inferior officers. The corporate bodies

within the city are thirteen, each of which is governed by

officers annually chofen from among themfelves. Exeter

was one of the firft cities that returned members to parlia-

ment : the right of election is veiled in the magistrates and

freemen, who arefuppofed to amount to about one thoufand

perfons. The trade of Exeter is txtenfive ; y et would pro-

bably have been much more fo,but for a contention between

the inhabitants and Hugh Courtenay, earl of Devon, which

deprived the city of the ufe of its river for navigable pur-

pnfes during feveral centuries. The difpute 18 reported by

Izacke to have arifeh about fome pots of fifh ; which,

being expofed for fale in the market place, were feen nearly

st the fame time by the cators of the earl, and of the bifhop

of Exeter, both of whom wanted the whole. The mayor,

to whom the difference was referred, adjudged one part to

the earl, another to the bifhop, and the third he directed to

be kept for the ufe of the market. This deciiion, and a

fubfequent determination of the mayor and council, that

no freeman of Exeter fhould wear any foreigner's livery,

badge, or cognizance without the mayor's licence, offended

the earl, who immediately impeded the navigation of the

river, " (lopping, tilling', and quirting the fame," fays

-Hooker, " with great trees, timber, and ftones, in fuch

fort, that no veffel, or veffels, could paffe or repaffe." Pre-

vioufly to this occurrer.ee the tides flowed beyond the city
;

but now they only reach Topfham, a town between three

or four miles nearer the fea, the advantage of which was pro-

bably the chief object of the earl's meafures, as that place was

part of his eftate, and became exceedingly flourifhing in con-

fequence. The river was fo completely choaked up, that

though many attempts were made to reftore the navigation,

fcarcely any thing was accomplifhed till the year 1675,

When a canal was cut from Topfham to the city ; and about

twenty years afterwards the prefent haven was conftrufted :

and by means of fiuiccs and flood-gates, veffels of 150 tons

burthen are now admitted to a good quay, formed near the

city walls. '

Exeter is fituated 1 70 miles W. from London. The
number of inhabitants, as returned under the late aft, was

17,388 ; of houfes 2836. The principal employ of the la-

bouring claffes of peop'le arifes from the woollen trade ; and

the city has derived immenfe profits from the exportation of

ferge, kcrfeys, an J other articles, the value of which toge-

ther has been computed at the average fumof 600,000/.//r

annum : the chief markets were, during peace, Spain, Portu-

gal, Germany, and Italy. About 300 perfons are alfo em-

ployed in manufacturing cotton, at a large factory ef-

tabhfhed on the banks of the river. Exeter had anciently

a mint, which was granted by king Athelftan ; and mo-

ney has been coined here fo late as the reign of William

III, the placeof coinage being denoted by the letter E
under the buft.

This city has been the birth place of feveral very emi-

nent and learned men. Among the mod diftinguifhed are,

Jofephus Ifcanus, whofe writings adorned the commence-

ment of the thirteenth century : John Hooker, fir William

Petre, and fir Thomas Bodley, who all flourifhed in the

fixteenth century ; and fir Peter, afterwards lord King,

who held the high office of lord chancellor from 1725 to

1733
In the vi-inity of Exeter are feveral handfome, and re-
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fpcctable feats, b longing to the nobility and gentry. The
principal of thefe are, Powdeiham-caftie, belonging to vif-

count Courtney; MamheaJ, the feat of lord Lifbume

;

Haidon-houfe, the feat of fir Lawrence Palk, &c. ; Mot,
Radford, the feat of John Baring, efq. ; Peamore, th^ feat

of Samuel Kokewich, efq. ; Clew, the feat of Thomas
Norlhmore, efq.; Cowicke, the feat of James White, efq.;

Oxtonhoufe, the feat of the Rev. John Swete. Polwhelc's

Hiffory of Devonfliire, 3vo. Jenkins's Hiftory and Anti-
quities of Exeter, i.mo. 1806.

Exeter, a poft-town of America, in the county of
Rockingham and ftate of New Hampfhire, and, Portf-

rrouth excepted, the mod confiderable fea port town in

the llatc. It is fituated on the head of the navigation on
SwatoJcot, or Exeter river, a branch of the Pifcataqua, 15
miles S.W. of Portlmouth. The tide rifes here eleven

feet. This town is well fituated for manufactures, and has

already fix taw mills, a fulling mill, flitting mill, paper mill,

fnuffmill, two chocolate and ten grill mills, iron-works, and
two printing offices. The fadlery bufinefs is very confiderable.

Some few veffels of different burden are built here, and the

river is capable of floating thofe of 500 tons. The fituation

of Exeter is adapted for an extenfive population. The pub-
lic edifices are, two congregational churches, an elegant

building appropriated to the academy, a handfome and ca-

pacious court-houfe, and a gaol. The public offices of the

ila-L- are at prefent kept in this place. It contains 1727 in-

habitants. The townfhip is of an irregular figure, and
about four miles fquare. It was incorporated in 1638, be-

fore which period it was called Swamfcot falls ; it lies 50
miles N. of Bofton. N. lat. 42" 59'. W. long. 71°. The
academy was founded and endowed by the Hon. John Phil-

lip?, L.L.D. of Exeter, and incorporated by act of affembly

in 1781. It is laid to be a refp?ctab!e inilitution, under

the rnfpeftion of a board oftru flees, and the immediate

vernment and inftruction of a preceptor and an affiftant. Its

annual income is 48c/. and the number of ftudents is com-
monly between 60 and 8c. In 1794 a building was erect-

ed, which, in point ofconvenier.ee, and perhaps of elegance,

is exceeded by few buildings of the kind in the United
States. Morfe.

Exeter, the north •wefternmofl townfhip in Wafhing.
ton county, and ftate of Rhode ifland, in which the feveral

branches of Wood river unite ; containing 2476 inhabitants,

of whom 24 are flaves.—Alfo, a townfhip in Luzern county,

Pennlylvar.ia, including 737 inhabitants.—Alfo, a town in

New Hanover county, in Wilmington diftrift, North Caro-

lina ; fituated on the N.E. branch of Cape Fear, about 36
miles from Wilmington.

EXFOLIATION. This term, in SurSi,v, denotes the

procefs by which the dead part of a bone feparates from

the living portion. It is alfo not uncommon for furgeoi

fignify, by the word exfoliation, the piece of bone itfelf

that has perifhed, though this is certainly an abufe of lan-

guage.
Exfoliation, or the feparation of a dead portion ot bo;;e

from the living, is effected much in the fame way as a

flough is thrown off from the foft parts. The piece of bone
which has perifhed is not detached by becoming rotten ;

for, in fact, it poffeffes confiderable firmnefs, aud at fir-.'

heres as intimately as ever to the living bone immediately

contiguous to it. As Mr. Hunter has accurately obferved,

if the procefs of exfoliation were not to take place, the

dead piece of bone would remain undetached for years, in-

afmuch as putrefaction is concerned in producing the fepa-

ration.

The more the pathologift confiders the difeafes el tfifi

bonet



EXFOLIATION.
bones, the move- lie will find them refemhle thofe of the (oft

parts. This inch indeed, anatomy would lead one to infer,

lin.'c the texture ol the bones is t lie morefimilar to theftruc-

tureofthe reft of the body, than an uninformed perfon would

fuppoie. The chief difference is, that the bones contain

lime, which the foft parts do not.

Mr. Hunter defcribes the procefs of exfoliation as fol-

lows ; a dead bone (he fays) aits on the fyiteni in the fame

manner as any other extraneous body. It ftimulates the ad-

jacent living parts, in confequence of which fuch a procefs

is begun, as muftend in the dead piece being thrown off.

The effects of this ftiraulus are; firft, that the living adja-

cent bone becomes more vafcular, a circumftance winch al-

ways takes place, when a part has more to do than is juft

fufheient for the fupport of life. Secondly, that the earth

of the living part, when it is in contact with the dead bone,

is abforbed. Hence the bone becomes fofter, and is now
only adherent by the animal matter in its texture. Thirdly,

that the living animal part is at lull abiorbed along the fur-

faces of contact. This part of the procefs begins long be-

fore the kill is finifhed. Both of them begin firlt at the fur-

face, though, in their courfe, they do not every where take

place, in an equal degree, at the fame time. Fourthly,

that, in proportion to the wafte made by the lait part of the

procefs, a fungus arifes from the living turface, and fills up
the intermediate ipace, fo as to prevent a vacuum. Mr.
Hunter obferves, that thefe different ftag'es, taken together,

conftitute ulceration. He remarks, that when any part of

a bone is once loofe, it will be pufhed towards the furface of

the body, as moil other inanimate fubftances are. This
part of the procefs is partly mechanical, and partly a con-

tinuation of ulceration. The fame diitinguilhed lurgical

writer alfo notices, that a proof of the third ftagc above

mentioned, may be derived from certain cafes, in which
people die while exfoliation is going on. A fmall groove, or

worm-eaten canal, may then be difcovered, which becomes -

gradually deeper, and follows the irregularities of the dead

and living furfaces. After the application of the trepan, a

circular piece of bone is frequently thrown off, which is al-

ways lefs than the fpace from which it came. This, fays

Mr. Hunter, could never be the cafe, if there were not a

lofs of fubftance.

Thus we find that exfoliation, and the procefs by which
a (lough of the foft parts is detached, are nearly alike. In

both inftances, the matter which forms the bond of con-

nection between the dead and living fubflances, is abforbed,

the dead part is loofened, and is next pufhed off by the

riling of the granulations.

The bones, on which exfoliations moft frequently oc-

cur, • are fuch as are of a firm, folid ftructure ; thofe

ivl.ich are of a fpongy cellular texture, are more fubject

to the affection call«d carie3.

All the old furgical practitioners and writers ufed to pro-

mulgate the doctrine, that whenever the furface of a bone was

laid bare, and deprived of its periolteum, an exfoliation muft

inevitably follow. The practice, which was reforted to in

confequence of this notion, did really, for the moft part, oc-

cafion a delhuction of a part of the bone, and the progrefs

of the cafe fecmed a confirmation of the erroneous opinion,

Telling on experience itfelf for its foundation. For it fol-

lowed almoft as a matter ol courfe with the ancient furgeons

that (ince they confiden 1 the occurrence of exfoliation un-

avoidable in the circumftance which we have mentioned,

tluir grand aim was to promote and accelerate the procefs,

to fhorten, as they conceived, the duration of the cafe.

With this view, they ufed to put on the uncovered part of

the bone (liinulating, drying, (writuous applications, and,

Vot. XllJ.

very often, the actual and potential cautery. Alfo, fancying
that the wound could never heal till the de;>d piece of bone
had come away, they ufed to avoid laying down the flefh,

fo as not to leave the furface of the bone a long while ex-

poled, a caule, ef itfelf, quite adequate to the production of
an exfoliation.

However, the fact is, that a mere temporary expofure of
part of a bone, fuch a tranfient denudation, as need only be
permitted in cafes of wounds, is not neceflarily, or even
commonly followed by an exfoliation, when a proper me-
thod of treatment is purfued.

We have already remarked that the difeafes of the bones
are more like thole of the foft parts, than many would
imagine. The expofed furface of a bone will not die, if it

be otherwife free from injury, and the furgeon, immediately
he is called, take care to lay down the detached flefh in the

fituation which it previoufly occupied. Even when the de-

nuded bone, on account of lofs of fubftance, cannot be di-

rectly covered again, it will not always exfoliate, provided
the iurgeon, inftead of uling the cautery, cauftics, fpiri-

tuous, or any other irritating applications, applies only fome
plain foft lint, or a pledget of any mild Gmple ointment.

When the foft parts are merely divided, the expofed fur-

face will not (lough ; but when the wound is complicated,
with a violent degree of coutufion, laceration, Sec. the cafe

is different, and the fibres, veffels, &c. moft injured, will die

and be thrown off. Thefe parts may either be killed at

once by the violence, or the mifchief which they have fuf-

tained may give rife to inflammation, which may terminate in

(loughing. Things are nearly the fame with relpect to the
bones. We will bring to our confideration a few circum-
Itances relating to the fubject of wounds of the head, which
are, perhaps, more frequently than any other kind of wounds
followed by exfoliations. In thefe inftances, if the foft

parts be (imply cut, fo as to occafion an expofure of the
cranium, without the bone itfelf being violently contufed,
the wound may be healed by the firft intention, and no part

of the fkull will exfoliate. The fame occurrences may
happen, together with a detachment of the pericranium,
and yet the fame confequences will follow.

However, when the external violence has affected the
bone, as well as the foft parts, the injured part of the fkull

will frequently die and exfoliate, notwithftanding the mod
judicious treatment.

The procefs by which an exfoliating piece of bone is

thrown off, depends almoft entirely upon nature, and the
iurgeon can interfere very little, with any real utility. The
milder and lefs irritating his dreftings are, the better. Some-
times, when the dead part of the bone is loofe, but is fo

covered with flefh that it cannot come away, the practitioner

may greatly expedite the cure, by making a proper opening
for the removal of the picee of bone that has exfoliated.

Sometimes, when the procefs of exfoliation is long and te-

dious, he may render effential aid by occafionally intro-

ducing a pair of fmall forceps into Tome funis leading down
to the affected bone, and moving the exfoliating portion a,

little every now and then, fo as to accelerate its feparation.

This latter proceeding, it is obvious, is only admiffible when
the opening in the foft parts is large enough, and when the
dead piece of bone either projects, or is of fuch a (hape aj

will allow of its being taken hold of with a pair of forceps.

Sometimes, when the di ad piece of bone is prevented from
exfoliating, by being overlapped by new ofl'eous matter at
its circumference, the furgeon may properly make fome
attempt to cut away the portion which is fo wedged, that its

tpoutaneous detachment would require an unreafonable

length of time. Endeavours of this kind, however, on the

4 S part
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part of the furgeon, Should be made with great eircum-

fpeition and prudence; and, indeed, they can only be juili-

fiable when the affected bone is Sufficiently fiiperfici.,1.

EXFOLIATiVUM, from ex/olio, to fled the leaf, an

inltrumcnt fur fempirig e foliating bones.

EXFREDIARFi in our Old Writers, denotes the

breaking of the peace, or committing open violence. Leg.

Hen. 1. cap. 31.

The word is forme 1 from the Saxon, frede, peace.

EX GRAVI QUERELA, in Law, a writ that lies for

him to whom any lauds or tenements in fee are devifed by
will (within any city, town, or borough, wherein lands are

devifeableby cudom', and the heir of the devifor enters, and

detains them from him. (Reg. Orig. 244. Old Nat. Br.

$7.) And if a man devifes fuch lands or tenements unto

another in tail, with remainder over in fee, if the tenant in

tail enter, and is feifed by force of the intail, and afterwards

dicth without ilfue, he in the remainder mail have the writ,

ex gravi querela, to execute that devife. (New Nat,

Br. 441.) Alio where a tenant in tail dies without iflue

of his body, the heir of the donor, or he who hath the

reverfion of the land, fhall have this writ in the nature of a

fornudon in the reverter. Ibid.

If a devifor's heir be oufted by the devifce, by entry on

the lands, he may not afterwards have this writ, but is to

have his remedy by the ordinary courfe of the common law.

(Co. Litt. in.) If the claimant's title accrues within 20

years, the molt eligible method of proceeding, is now by

ejeBment ; which fee.

EXFLEREDATIO. See Exheredation.
EXHALATION, a fume or Heart exhaling or ifluh.g

from a body, and diffu!ing itfelf in the atmofphere.

The terms exhalation and vapour are ordinarily ufed in-

differently, but the more accurate writers diflinguifh them ;

appropriating the term vapour to the moiit fumes raifed

from water and other liquid bodies ; and exhalation to the

dry ones emitted from folid bodies, as earth, fire, minerals,

fulphurs, falts, &c. In this fenfe, exhalations are dry fub-

tile corpufcules, or effluvia, loofened from hard terrertrial

bodies, either by the heat' of the iun, or the agitation of the

air, or fome ether caufc, and emitted upwards to a certain

height of the atmofphere, where, mixing with the vapours,

they help to constitute clouds, and return back again into

dews, mills, rains, &c.

Sir Ifaac Newton takes true and permanent air to be

formed from the exhalations raifed from the hardeil and

mod compaft bodies. See Air, Damp, Evaporation-

,

and Vapour.
EXHAUSTED Receiver, a glafs, or other veffel,

applied on the plate of an air-pump, and having the air ex-

tracted out of it by the working of the engine. (See Air-
pump.) Things placed in an exhaufted receiver, are faid to

be in vacuo. See Vacuum.
EXHAUSTIONS, in Mathematics. Method of ex-

hauliions is a way of proving the equality of two magni-

tudes, by a reduSio ad abfurdum ; fhewing, that if one be

fuppofed either greater or lefs than the other, there will

arife a contradiction. The method of exhaustions was of

frequent ufe among the ancient mathematicians, as Euclid,

Archimedes, &c. It is founded on what Euclid fays in his

tenth book, viz. that thofe quantities whofe difference is

lefs than any affignable quantity, are equal ; for if they were

unequal, be the difference ever fo fmall, yet it may be fo

multiplied, as to become greater than either of them ; if not

fo, then it is really nothing.

This he aflumes in the proof of prop. 1. book x. which
import*, that if, from the greater of two quantities you take

E X I

more than its half, and from the remainder more than itl

half, and fo continually, there will, at length, remain a
quantity lefs than either of thofe propofed.

On this foundation it is demonftrated, that if a regular

polygon of infinite lides be inferibed in or circumfcribed

about a ciri pace, which is the difference between the

and the polygon, will by degri :s be quite exhaufted

and the circle become equal to the polygon.

EXHEBENUM, in Natural ffijl ry, the name of a

white and fmooth done, ufed by the ancient artificers in

ling gold. It fecms to be the fame with the lapis Sa-
. a fmall fmooth (tone which they often found in the

Samian earth.

FXHEREDATION, Exhxredatio, in the Civil

Law, with us ordinarily called disinheriting, is the father'*

tiding his fon from inheriting his eftate.

There are fourteen caufes ot exheredation expivfTed in

ann's Novel; without forr.c one of .which caufes, he
decrees the exheredation null, and the teftament inofficious,

as the civilians call it.

Indeed, by tile ancient Roman law, the father might pro-

noance exheredation without any caui. ; but the rigour of
this law was restrained and moderated by Juftinian.

EXHIBIT, in Law. When a deed, acquittance, or

other writing is, in a chancery luit, exhibited, to be pr<

by witnefs, and the examiner writes on the back, that it was

(hewed to the witnefs at the time of his examination ; this

is called an exhibit.

EXHIBITION, a producing or (hewing of titles, au-

thorities, and other proofs of a matter in conteil.

Anciently, they ufed the phrale, exhibition of a tragejv,

comedy, or the like ; but now we fay reprefentation in lieu

thereof.

Exhibition-, Exhibitio, in our Old Writers, is ufed for

an allowance of nieat and drink, fuch as was cuftomary

among the religious appropriators of churches, who ufually

made it to the depending vicar. The benefactions fettled

for the maintaining of fcholars in the universities, not de-

pending on the foundation, are alfo called exhibitions.

EXHORTATION, Hortatio, in Rhetoric, differs

only from fuafton, in that the latter principally endeavours

to convince the underitanding, and the tormer to work on
the affections.

EXHUMATION, of ex, out of, and humus, ground, the

act of digging up a body interred in holy ground, by the

authority of the judge.

In France, the exhumation of a dead body is ordered,

upon proof that he was killed in a duel. By the French

laws, a parfon has a right to demand the exhumation c'. the

body of one of his parishioners, when interred out of the

parilh without his confent.

EXIDEUIL, in Geography, a town of France, in the

department of Dordogne, and chief place of a canton, in

the diltricl of Perigueux ; 18 miles N. E. of Perigueux.

The place contains 870, and the canton 8378 inhabitants,

in ij communes, and on a territorial extent of 190 ki-

liometres.

EXIGENCE, or Exigency, that which a thing re-

quires, or which is expedient and Suitable thereto.

EXIGENT, or Exini Facias, in Law, a writ which

lies where the defendant, in a perfonal action, cannot be

found, aor any thing of his within the count v, whereby to

be attached, or distrained. It is directed to the Sheriff,

ordering him to proclaim and call the party five county-

court days fucceftively, and charge him to appear, under

pain of outlawry.

The
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The fame writ alfo lies in an indictment of felony, where
the party indicted cannot he found.

It is called an exigent, becaufe it exigit, i. e. exacts, or

requires the party to appear, or, by forthcoming, to anfwer

the law. If he appear not at the lull day's proclamation,

he is faid to be quinqules, or quinlo exaclus, and then is out-

lawed. See Outlawry.
EXIGENTERS, four officers of the court of com-

mou pleas, who make all exigents and proclamations, in all

actions where the procefs of outlawry lies.

Anciently, the making writs of fuperfedcas upon fuch

exigents as paffed in their offices, did likewife belong to

them ; but this branch of buiinefs was taken from them
under king James T. and committed to a particular officer

in the court of common pleas, created by patent- See
Supersedeas.
EXILE, Banishment. See Banishment.
Among the Romans, the word exile, exilium, properly

fignified an interdiction or exclufion from water and fire ;

the neceffary confequence of which was, that the inter-

dicted perfon mud betake himfelf into fome other country,

fmce there was no living without fire and water. Thus
Cicero ad Herenn. obferves, that the form of the fenten.ee

did not exprefs exile, but only aqux is
1

ignis InierdiSio.

See Interdiction.
The fame author remarks, that exile was not properly a

punifhment, but a voluntary flying, or avoiding the punilh-

ment decreed : " Exilium non effe fupplicium, fed perfugi-

um, portufque fupplicii." Pro Cscina.

He adds, that there was no crime among the Romans, as

among other nations, punifhed with exile ; but exile was a

recourfe people flew voluntarily to, in order to avoid chains,

ignominy, ftarving, Sec.

The Athenians frequently fent their generals, and great

men into exile, out of envy of their merits, or diitruit of

their too great authority.

Exile is fometimes alfo ufed for the relegating a per-

fon into a place, whence he is obliged not to ftir without

leave.

The word is derived from the Latin exilium, or from
cxul, a banifhed perfon ; and that, probably, from extra

folum, out of his native foil.

Figuratively, we ufe the phrafe, honourable exile, for an

office, or employment, which obliges a man to refide in

fome remote or difagreeable place.

Under the reign of Tiberius, remote employments were

a kind of myfterious exiles. A bilhopric, or even a lord-

lieutenancy, in Ireland, has been fometime3 deemed a kind

of exile. A residence, or i-rnbafTy, in fome barbareus

country, is alfo a fort of exile. Accordingly, it is faid,

that the king cannot even constitute n man deputy, or

lord-lieutenant of Ireland, nor make one a foreign ambaf-
fador again ll his will, fince thefe in reality might be no
more than honourable exiles. 2 Inft. 46.

Exiles, in Geography, a town of France, in the de-

partment of the Pu, on the river Dona
; 5 miles \V. S. W.

of Sufa. This town was fortified, and guarded one of the

panes into Piedmont ; but by the treaty of peace between
(he French republic and the king of Sardinia, in 17^6, the

ications were to be razed.

EXILIUM, in Larxi, fignifies a fpoiling ; and, by the

itatute of Marl iridgi
I
feema to extend to the injury done

to tenants, by alt' ring their tenure, ejecting them, &c.

And this is the fenfe that Fleta determines ; who diltin-

guifhes between vallum, dcllructio, and exilium. For he

us, that vallum and deftructio are almofl the fame,

and are properly applied to houfes, gardens, or woods; but

exilium is when fervants are enfranchifed, and afterwards

unlawfully turned out of their tenements. Fiet. lib. i.

cap. 11. Stat. Marlb. cap. 25.

EX1MA, ill Geography, a tribe or kabyle in the pro-

vince of Sulfa, in the fouthern divifion of Morocco ; amount-
ing to about I l,ooo perfons.

EXIMENO, Antonio, in Biography, aSpanifh F.x-Je-

fuit, who had relided at Rome many years, and publifned in

that city, in 4to. 1744, a work, intitled " Dell' Origene e
della Regole della Mulica," in which, too confident of his

own powers, he imagined himfelf capable, with four years

ftudy only, intuitively to frame a better fyflem of coun-

terpoint than that upon which fo many great muficiaiis had

been formed. PofTefTed of eloquence, fire, and a lively

imagination, his book has been called in Italy, " a whim-
fical romance upon the art of mufic, in which is difcovered

a rage for pulling down, without the power of rebuilding."

The author has certainly, with fhrewdnefs and accuracy,

ftarted feveral difficulties, and pointed out imperfections in

the theory and practice of mufic, as well as in the particu-

lar fyflems of Tartini and Rameau ; but his own refourees

and experience are totally inefficient to the talk of correct-

ing the errors of the old fyftem, or forming a new one that

is more perfect. He has more eloquence of language than

fcience in mufic. His reafoning is ingenious and ipecious,

even when his data are falfe ; but his examples of compoi
lition are below contempt ; and yet, they are c iura_;enufly

given as models for ftudents, fuperior to thofe of the old

great matters of harmony.

When Sig. Eximeno calls fugues and canons Gothic com-
pofitions, he does not difgrace their ftructure anv more
than he would our cathedrals, by calling them Gothic
buildings. Let fugues be banifhed from the theatres and
private concerts, if he pleafes, and let them remain in the

church as a distinct fpecies of compofition, where they

were firlt generated, and where they can never become vul-

gar or obfolete. The llyle being naturally grave, requires

muiical learning, and will, by the folemnity of the words
and place of performance, continue to be reverenced and
refpected. It is allowed that variety is more wanted in

mulic than in any other art, and by totally excommuni-
cating canons and fugues from the church, the art will

lofe one capital fource of variety, as well as ingenuity ; and
intelligent hearers will be deprived of a folemn llyle of

mufic, to be heard no where elfe.

EXINANITION, the fame as evacuation.

EXISTENCE, that whereby a thing has an actual

efience, or is laid lo be, ij/fi-.

The notion of exiflence is applicable not only to a created

but an uncreated tubllance : but it mud be added, that the

noe of created fubitances, and efpecially corporeal

OUC8, implies a refpeet to place, lime, and even an efficient

caufe ; whence the fchoolmen generally define it, that

whereby a thing is formally and extrinfically without
[extra j its caufes, and thai here, and now.

Exillence and efTeuce come very near the nature of each
other; in effect, they only differ in that we have different

manners of conceiving the fame thing.

For, 1. EfTeuce ij ufually explained either by the firft,

noblelt, and radical attribute of the thing, e. gr. that of
body, by extenfion ; that of mind by thinking, &c. or

by fpecifying all the intrinGc attributes ; and exiitence,

either 1>) fpecifying all place and all time, as in that of
God ; or by fpecifying fome definite place, and lime, toge-
ther with the caufe, as in the creatures.

, ! he foundation and occafion of this diftinftion ii

4 S 2 this j



EXISTENCE.
this : that effence belongs to the queftion, What is it ?

Quid ell ? but i. the ion, /sill1 An ejl ?

3. Exiilence, necefiarily pre.fappofes eflence, and cannot

be conceived without it; but eflence may be conceived

without exiftence ; in that eflence belongs equally to tilings

that are in potcntia, and in a8u ; but exiilence only to thole

in adu. Note, however, that this does BOt obtain in God,
about whofe uature and eflence the mind cannot think.

without conceiving his exiilence.

We have divera ways of arriving at the knowledge of the

exiilence of thiiigs. Our own exiftenoe we know by in-

tuition ; the exiilence of a God, by demonftration ;

that of other things, by fenfation.

As for our own exigence, we perceive it fo plainly, that

jt neither needs, nor i> it capable of any proof. In every

aft of fenfation, rcafoning, or thinking, we are confeions to

ourfelves of our own being) and in this matter come not

ihort cf the higheft degree of certainty.

As to our knowledge of the exigence of a God, though

lie has given us no innate ideas of himfelf, yet, having fur-

nilhed us with faculties of fenfe, perception, and reafon, we
can never want a clear proof thereof. See God.
The knowledge of the exiilence of other things, /'. e . of

external objects, bodies, a world, Sec. we only have by

fenfation ; for there being no ueceffury connection, of real

exiilence with any idea a man hath in his memory, nor of

any other exiilence but that of God, with the exiilence of

any particular man ; no particular man can know the

exiilence of any other being, but only when, by actually

operating upon him, it make- itfelf be perceived by .

The having the idea of any thing in our mind, no n

proves the exiftence of that thing than the picture ot a

jnan evidences his being in the world, or the villous of a

dream make a true llory. It is, therefore, the actual re-

ceiving of ideas from without that gives us notice of the

exiilence of other things, and makes us know that lome-

thing doth exiil at that time without us, which caufes that

idea in us, though we neither know nor confider how it

doth it.

This notice which we have by our fenfes, of the exigence

of things without us, though it be not altogether fo certain

as intuition and demonllration, yet deferves the name of

knowledge, if we perfuade ourfelves that our faculties aft

and inform us right concerning the exiilence of thofe ob-

jects that affect them.

Now, belides the affurance of our fenfes themfelves, that

they do not err in the information they give us of the

exiftenoe of things without us, we have other concurrent

reafons, as, I. It is plain thole perceptions are produced

in us by exterior caufes affecting our fenfes ; becaufe

thofe that want the organs of any fenfe never have the

ideas belonging to that fenfe produced in their minds.

2. Becaufe we find we cannot uv?id having thofe ideas,

produced in our minds. When our eyes are fliut, we

can at pleafure recal to our mind the ideas of light or

the fun, which former fenfatior.s had lodged in our me-

mories ; but if we turn our eyes towards the fun, we
cannot avoid the idea which the light or the fun then pro-

duces in us, which ihewa a manifeft difference between

thofe ideas laid up in the memory, and fuch as force them-

felves upon us, and we cannot avoid having ; befides, there

is no one who doth not perceive the difference in himlelf

between aclually looking upon the fun, and contemplating

the idea he has of it in his memory ; and therefore he hath

certain knowledge, that they are not both memory or

fancy. 3. Add to this, that many ideas are produced in

us with pain, which we afterwards remember without the

i

lead offence ; thui, the pain of heat or cold, when the

idea ot it is received in our mind, gnes us no diilurbaoce,

which, whetl felt, was vi ry troublefome ; and we remem-
ber the pain of hunger, third, head ach, &c. without any
pun at all, which would either never diflurb in, or elfe

conftantly do it, as often as we thought of it, were there

nothing more hut id.-us flouting in our
:
ear-

ning our fancies, without the real exiftence

of tin iing us from abroad. 4. Our fenfes, in

many cales, bear witnefs to the truth of each other's re-

port concerning the exiller.ee of fenlible things without

us : he that doubts, when he fees a fire,

may feel it too if he pleafes ; and, by the exquifit •

j • ,

may be convinced, that it is not a bare idea or phantom.
Such is Mr. Locke's demonftration of the exiilence of ex-

.! bodies.

The ingenious Dr. Berkeley has a different fyftem : ex-

ternal bodies, lie contends, have no exiilence, but in a :..

perceiving them; that ;;, th ift, quatenus, they

are perceived ; a/id of this he has given us what he and
feveral othe t a demonllration.

In reality, "that neither our thoughts, paflions, nor

ideas famed by the imagination, exift without the mind,

he obferves, is allowed ; and that the various fenfations im-

preffed on the mind, whatever objects they compofe, cannot

exiil otherwife than in a mind perceiving them, is not k-fs

evident. This appears from the meaning of the term edit,

when applied to lenlible things. Thus, the table I write

on, e>:il'. ', :. . . 1 fee and feel it ; and were I out of my
fludy, I (houli lav it exifted : i. e, that were I in my lludy

1 mould fee and i : \ it as before. There was a:> odour ; ;.

I fmeh it, 8tc. but the exiilence of unthinking beings,

without auy relation to their being perceived, is unintelli-

gible, their ejfe is percipi." The notion ot bodies, he en-

deavours to ihew, is founded on the doflrine of abllract

ideas :
" \\ hat are light and colours, heat and cold, exten-

fion and figure ; in a word, the things we fee and feel, but

fo many fenfations, notions, ideas, or impreihons on the

fenfe ? And is it poffible to feparate, even in thought, any
of thefe from perception ? The feveral bodies, then, that

compofe the frame of the world, have not any ftiblillence

without a mind : their ejfe is to be perceived or known ; and

as long as they are noc perceived by me, nor any other

thinking being, they have no (hadow of exiilence at

The things we perceive are colour, figure, motion, Sec.

that is, the idea of thofe things ; but has an idea anv exiil-

ence out of the mind ? To have an idea is the fame tl

as to perceive ; that, therefore, wherein colour, figure, &c.

exiil, mull perceive them. It is evident, therefore, there

can be no unthinking fubitar.ee or fubltratum of thofe ide3S :

but you may argue, if the ideas themfelves do not exiil

without the mind, there may be things like them, whereof

they are copies or refemblances, which exiil without the

mind ; it is anfwered, an idea can be like nothing but an

idea ; a colour or figure can be like nothing elfe be.

figure or colour. It may be farther aiked, whether thofe

fuppofed originals, or extcrr.r.l things, whereof our ideas

are the pictures, be themfelves perceivable or not ? If they

be, they are ideas ; if they be not, I appeal to any one,

whether it be fenfe to fay, a colour is like fomewhat which
is inviiible ; hard or foft, like fomewhat intangible, &c.
Some diltinguifh between primary and fecondary qualities ;

the former, tv'e. extenfion, folidity, figure, motion, reft,

and number, they maintain have a real exiilence out of the

mind ; as for the latter, under which come ail other fen-

lible qualities, as colours, founds, tafles, &c. they allow the

ideas we have of them are not refemblances of any things

cxiltiog
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drifting without tlie mind] or unperceived, but depend on

the iiae, texture, motion, 8ec. bl the minute particles of
matter. Now, it is certain, that thofe pvjmary qualities are

infeparably united with the other fecondary ones, and can-

not even in thought be abtlrafted from them, ajid therefore

muft only exift in thi i ind. Can any man conceive the ex-

lioii and motion ol a body without its other fenfiHe qua-

lities ? For my part, 1 find it impoffible to frame an idea of

a bod\ extended and moving, without giving it fome colour,

&c. in effect, extenfion, figure, and motion, ab ftrafted

from all other qualitii , are inconceivable; win re the others,

therefore, are, there thefe too mull be, i. e. in the mind, and
no where elie. Again, great and final!, fwift and flow, are

allowed to exift no where without the mind, being merely
relative a id changing, as the frame orpofition of the organ
chancres the extenlion, therefore, that exifts without the

mind, is neither great nor fmall, the motion neither fwift

nor flow ; i.e. they are nothing. That number is a crea-

ture of the mind, is plain (even though the other qualities

were allowed to exift) from this ; that the fame thing bears

a different denomination of number, as the mind views it

with different afpefts ; thus, the fame extenlion is i, or 3,

or 36, as the mind confiders it, with reference to a yard, a

foot, or an inch. Nay, many of the modern geometricians

hold, that a finite line may be divided into an infinite number
of parts, and each of thefe in finitefimals, into an infinity of

others; and lo on, in infinitum ; fo that the fame thing is

cither unity or infinity, either no number or all number.

In effect, after the fame manner as the modern philosophers

prove colours, taftes, &c. to have no exigence in matter, or

without the mind ; the fame thing may be proved of all fen-

fible qualities whatfoever : thus, they fay, heat and cold

are only the affections of the mind, not at all patterns of

real beings exifting in corporeal fubftances ; becaufe the fame

body wdiich feems cold to one hand, feems warm to another.

Now, why may we not as well argue, that figure and ex-

tenfion are not patterns or resemblances of qualities exifting

in matter ; becaufe to the fame eye, at different flations, or

to eyes of different ftrufture, at the fame ilation, they

appear various ? Again, fweetnefs, it is proved, does not

e<ift in the thing fapid, becaufe the thing remaining un-

altered, the fwectnefe is changed to bitternefs, as in a fever,

or by an othcrwife vitiated palate. Is it not as reafouable

to fay, that motion does not exill out of the mind ? fince, if

the fucceffion of ideas in the mind become fwifter, the mo-
tion, it is acknowledged, will appear flower, without any
external alteration. Again, were it pofiible for folid figured

bodies to exift out of the mind, yet it were impoffible for us

ever to know it : our fet.fcs, indeed, give us fenfation of

ideas, but do not tell us that any things exift without the

mind, or unperceiv d, like thofe which are perceived: this

the materialifts allow. No other way therefore remain?, but

that we know them by reafon'a inferring their exiftence from

what is immediately perceived by fenfe. But how Ihould

reafon do this, when it is confeffed, there is not any ni ci I

fary connection between our fenfatione and thefe bodies? It

is evident, from the phenomena of dreams, phrenlies, &c.
that wc may be affected with the ideas we have now, though

were no bodies exifting without them; nor does t * ie

fuppofition of external bodies at all forward us, in conceiv-

ing how our ideas fhould come to be produced. The mate-

rialifts own themfeJves unable to conceive in what manner
body can ait on fpirit, or how it mould imprint any idea on

the mind. To fuppofi , therefore, bodies ei iftjng without

the mind; is little elfc than to fuppofe God has created in-

numerab 1
' .itircly ufclefs, and ferving to no purpofc

at all. On the whole it appears, that the cxillence of bo-

dies out of a mind perceiving them, is not only impofliblr,

and a contradiction in terms ; but, were it poffible, nay

real, it were impoffible we fli mid ever knosv it. And again,

that fuppofing that thefe are no Inch thin.';;, yet we Ihould

have the very lame reafon to fuppofe there were that we now

Sup] o(c, ,-. gr. :.;i intelligence affefted with the

fame train of fenfations, impreffed in the fame order, and

with the fame vividnefs, would it not have all the reafon to

believe the e .dlencL- of bodies reprefented by his ideas that

we have ? All our ideas and fenfations are vifibly inactive ;

nay, the very being of an idea implies paffivenefs and inert

-

neis ; fo that it is impoffible for a,i idea to do any thing, or,

ii ltriftnefs, be the caufe of any thing; it cannot, there-

fore, be the refemblance or pattern of any active being, un-

lefs oppofiles can be faid to refemble one another. Now,
we find a continual fucceffion of ideas of the mind; but

thefe, it has been proved, do not depend on any external

body as their caufe ; it remains, therefore, that their caufe

is an incorporeal active fubftance or fpirit : for that I am not

the caufe of my own ideas, is plain from this, that when I

open my eyes in broad day-light, I cannot help feeing

various objects. Now, the fi<ed rules or methods wherein

the mind we depend on excites in us the ideas oi fenfe, are

called laws of nature ; thefe we learn by experience, wdiich

teaches us, that fuch and fuch ideas are attended with fuch

and fuch other ideas in the ordinary courfeof things. Ideas

are not any how, and at random, produced : there is a cer-

tain order and connection eftablifhed among them like that

of caufe and effect ; and there are feveral combinations of

them made in a very regular artful manner, which we call

bodies i vn\ the fy Item of thofe, the -world. In ftrictnefs,

however, the connection of ideas docs not imply the rela-

tion of caufe and effect, but only of a mark or fign of the

thing fignified : the fire I fee is not the caufe of the pain I

feel, but the mark that forewarns me of it ; the noife I hear

is not the effect of this or that motion or collifion of natural

bodies, but the fign thereof. The Cartefians own fomewhat

like this: the action of bodies on our organs, fay they, is

not the efficient caufe of our ideas and perceptions, but only

the occafional caufe, wdiich determines God to act on the

mind", according to the laws of the union of the Gaul and

body." (See Cause.) Dr. Berkeley, indeed, taking away

bodies, takes away what thefe philofophers account the oc-

cafions of their ideas : " by an occafion, he fays, imift ei-

ther be meant the agent that produces an effect, or fome-

tiling obferved to accompany or go before it in the ordinary

courfe of things ; but matter is allowed to be paffive and

inert, and cannot therefore be an agent or efficient caufe ;

and this matter primitively, and in itfelf, is allowed imper-

ceivable, and devoid of all particular fenfible qt alities j i.e.

it has not this or that particular colour, this or that parti-

cular figure, &c. but has colour in the general, figure in the

a! draft, &c. but anabllract is no object of fenfe; matter,

therefore, cannot be the occafion of our ideas in the latter

fenfe." See Berkel. Princip, of Human Know!. See Ab-
straction.
How far the great argument of the maintainors of a

material world from the impoffibility of Gad's deceiving us,

and from the evidence that he does fo, if there be no fuch

thing, will go againft this reafoning, we leave to the reader.

See Stanl Hilt. Philofoph. part xii. p. 816. where the

objections of the ancient Pyrrhonift to the exiftence of bodies

are recited.

As to the exiftence of fpirit8, Mr. Locke allows, that our

having ideas of them does not make us know that any fuch

things do exift without us ; or that there are any finite

fpirits, or any other fpiritual beings, but God. We have

ground
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ground from revelation, and feveral other rcafons, to believe

with aflurance, that there are fnch creatures; but our
fenfes, being not able to difcover tiiem, we want the mean!
ot knowing their particular exiftence ; for we can bo more
know that there are infinite fpirits really cxilling by the

idea we have of fuch beings, than by the ideas any one has

of fairies or centaurs, he can come to know that tilings

anfw< ring to thole ideas do really exift.

EXIT, properly expreffea the departure of a player from
ofl the ftage, when he lias acted his part.

The word is alio ufed in a figurative fenfe, to exprefs an

kind of c
;

.-; arture, even death.

EXITERIA, E|t)npia, in Antiquity, oblations or praveis

to any of the gods for a profperous expedition or journey.

There were alio feafls under this denomination, which weru
celebrated by the Greeks, with facrifices and prayers, when
their generals undertook expeditions againfl any enemy.

EXITURA, from cxt-o, to comefrom, in Surgery, an ab-

fcels which difcharges n atter.

EXITUS, Issuks, in Law, the yearly rents or profits of

lands or tenements. See Issue, &c.
EXLEGALITUS, the lame with an outlawed perfon.

See Q(BTLAW.
EXLUNZA, in Geography, a town of Spain, in the

province of Leon
; 5 miles S. E. of Leon.

EX MERO MOTU, in Lata, formal words ufed in

the king's charters and letters patent, Signifying that he
does what is contained therein of his own will and nyition,

v\ ithout petition or fuggettidn of any other.

The effect of thefe words is to bar all exceptions that

might be taken to the inllrument, bv alleging that the prince

in pafling fuch charter was abufed by fa'fe fuggeftions.

EXMES, in Geography, a town of France, in the de-

partment of the Orne, and chief place of a canton in the

diilriet of Argentati ; 9 miles E. of Argentan. The place

contains 61S, and the canton 7358 inhabitants, in 31 com-
munes, and on a territorial extent of 1475 kiiiometres.

EXMOUTH, though a watering place of cor.liderable

fize and repute, is only a hamlet belonging to the parifh of
Eittleham, in the county of Devon, England. As its name
Imports, it ltands near the mouth of the river Exe. The
buildings in general are low, but here are fomegood houfes in-

habited by g«nteel families. The vicinity is highly picturefque:

from an eminence, called Chapel-hill, a line of coaft prefents

itfelf, which extends from Exeter to Berry. head, a diftance

of about twenty miles. This line is broken by feveral hills,

belli r.d which Spring up fome bold towering head-lands.

The plantations of Mamhead and Powderham-caftle
heighten the beauty of the profpect ; which is additionally

embeliifhed by the noble buildings connected with thole

ellatcs. Holiiifiied mentions a cratle erected here to defend

the entrance of the haven ; and fome flight veiliges of

embrafures are Hill apparent Exmonth is lituated 168
miles W. lrom London ; and contains, including the parifh

ot Littleham, 432 houfes, and 1909 inhabitants, of whom
570 are returned as employed in trade or manufacture.

Polwhele's Devonshire, vol. ii.

EXOACANTHA, in Botany, from E^sasiOoupw, to be

turned with fpines ; Mart. Mill; Di£t. v. 2. Billard. PI.

Syr. fafc. 1. 10. Willd. Sp. PI. v. I. 1378. Clafs and
order, PentanJria Digynia. Nat. Ord. Umbellate.

Gen. Ch. General Umbel of many Spreading rays ; the

inner ones gradually fliorter; the iimermolt extremely ihort
;

partial of many rays. General involucrum moi'tly of 12

channelled leaves, with fpinous points ; partial halved, its

intermediate leaf very long, exactly like thofe of the general

iuvolucrum. Perianth Scarcely perceptible. Cor. uniform,

of five equal, itfflexed, heart-fhaped petals. Slam. Fila-

ments five, longer than the corolla ; anthers roundif'.

J'i/l. Gernien interior, ovate ; ftyles two, fhort, ftraight ;

iligtnas fimple. Fruit fomewhat ovatr, filiated, fcparable

into two parts. Seeds two, ovate, convex and filiated on
tlu outfide, flat on the inner.

I. E. /,;. Billard. Syr. fafc. I. t. 2. Gathered
by M. La liillaidiere near Nazareth. Root biennial* lap-

fliaped. St.m two feet, or more in height, (lightly rig-

branched, round, filiated, leafy, fmootli. Leaves pinnate,

fmooth ; leaflets one or two pair with an odd one; thofe
of the radical leaves ovate, Sharply ferrated, often cut; thofe

of the llem-kaves lanceolate, acute, narrow, entire, the odd
ones very long. Umbels terminal, folitary, ofabout 40 rays ;

the partial ones of about as many, which are equal and
crowded. The involucral leaves are very long, promi-
nent, curved downwards, each ending in a Sharp l'pinc.

Petals white. Anthers yellowifh. This plant is a-kin to

the Echinopbora, (fee that article,) but differs generically

in the want of a perianth, and in having all the flowers

perfect and regular, with naked fruit, not imbedded in the

involucrum.

EXOCARPUSi from , out of, and r.y.;v>-, a fruit, be-

caafe the feed (lands naked at the top of a flefhy bails or re-

ceptacle refembling a pulpy truit. Billard. Voy. Engl. cd.

v 1. 167. t. 14. Clafs and order, Polygamia Monoecia,
or rather, perhaps, Pentandria Monogynia. Nat. Ord. Tere-

bintacett, Juff.

Gen. Ch. Cat. Perianth inferior, in five deep roundifh,

equal Segments. Cor. none. S'.eim. Filaments five, inferted

into the calyx between its fegments : anther; fmall, round-
ifh. Pijl. Germen fuperior, globular ; Style, fhort, folitary

;

fligma peltate, orbicular. Peric. none. Seed n roundifh nut,

of one cell, Handing on the top of an elliptical, hollow,

flefhy receptacle, about thrice its own fize. Some flowers

have an abortive germen, others have no Stamens, all 011 the

fair.e plant.

Eff. Ch. Calyx inferior, in five deep fegments. Corolla

none. Stamens five. Piftil one. Stigma peltate. Nut
of one cell, (landing on a hollow flefhy receptacle.

E. cupreffiformis, the only known fpecies, is an ever-

green tree, found in New Flolland by M. La Billardierc, as

well as by Dr. White. It bears innumerable, compound,
pendulous, angular, leaflets branches, at whofe extremities

are Situated the minute greenifh flowers, produced in the

month of Mav. The fruit is red, not unlike that of the

yew in fize, form, and colour, but the feed is perfectly ex-

pofed to view. This plant has been raifed from feed in

England, but whether it it ill remains in the gardens we
know not. Its Singularity entitles it to notice, and, we
believe, it is by no means very tender, if not hardy enough
to bear our winters in the open air.

EXOCATACGELUS, in Antiquity, a general deno-

mination, under which were included feveral grand officers

ot the church at Constantinople ; as, the grand ceconomtu,

grand facellarius, grand mailer of the chapel, grand fcevot-

phvlax, or keeper of the veffels, grand chartophylax, the

ma er of the little chapel, and the protecdicus, or firft

advocate of the church.

There are many opinions with refpect to the etymology
of this term. F. Goar apprehends, that all the inferior

priells were called Kn'ixxoiXoi, catacali q. d. people of a low
condition, and that their fuperiors were called exocatacceli,

q. d. people out of the number of catacccli, or above them.

Upon the whole, however, he adheres to the fentiment of

G. Corelius, who favs, that the patriarchal palace, and the

apartmeuts of the iyiicellus, and of the monks ill the

patriarch's
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patriarch's feme?, were in a very low part of the city which,
with regard to the reft, feemed a valley or pit ; and that the

officers above mentioned had their feveral houfes or palaces

(J -, out of the valley ; whence the name exocatacceli.

M. Du-C.inge derives the appellation from Jicir being

above the level or rank of the other clerks, and featcd at

pefionaj fins blueifh, edged with yellow; ventral fins and
extremity of the tail fometimes reddifh.

Emliens. Ventral (in reaching to the tail. Gmel.
Bloch. Swallow Jj/h.

A native of the Mediterranean and Red feas. The colour
is filvery, blue on the back, with the fins yellowilh at tiic

church, Sec. in more honourable places erected for that bafe, with the extremity blucifh, The flem is in efteem.
purpofe on either lido of the patriarch's throne.

The exocataercli were of great authority : in public af-

feniblies they had the precedence of bilhops ; and in the

patriarchate of Conftantinople did the office of deaconf, as

the cardinals originally did in the church of Rome Ac.

Mesogaster. Ventral fins in the middle of the abdo-
men. Bloch. Atlanticflyivg-fijl:.

Native of the Atlantic feas, and was obferved by Plumier
about the coafts of the Antilles. The flfh is bright filvery,

with the back and fins blueifh. The fpecies is fufiiciently

cordingly, in the letter of John IX. to the emperor Bafilius dilHnguifhed by the fituatioti of the ventral lin

Leo, they are called cardinales.

At lirft they were priefts ; but fome patriarchs of Con-
ftantinople, whom Codin does not mention, would have them
for the future to be no more than deacons. The reafon was,

that being priefts, each of them had their feveral churches,

wherein they were to officiate on all the grand feftival days ;

fo that it unhappily fell out, the patriarch, on the molt

folemn days, was deferted by all his chief minifters.

EXO'CHAS, or Exoche, from ?|u, without, and ej£»,

to have, in Surgery, a kind of excreieence on the outfide of

the anus.

EXOCIONIT^E, Exocionites, in Church Antiquity.

The Arians were firft called Exocionites, becaule, when
expelled the city by Theodolius the Great, they retired into

a place called Exocionium, and there held their afTemblies.

Juftinian gave the orthodox all the churches oi the heretics,

excepting that of the Exocionites.

The word is derived from E|«/.io»io», or E|;»:mo»iov, the name
of the place above mentioned. Codin, in his Origiues, fays,

that the Exocionium was a place encompaffed with a wall,

built and adorned by Conilantine ; and that without the cir-

cumference of the wall there was a column, with a ftatue

of that emperor, whence the place took its name, via. from

efi', without, and kiiv, column.

EXOCCETUS, in Ichthyology, a genus of the abdomi-

Commersonh. Dorfal iin marked with a dark blue
fpot.

Cepede. Cunmerfonianfying-fi/li. Shaw Gen. Zool.
Delciibed by Commerfon as rtiembling the firft fpecies,

except in having a dark blue fpot on that part of the dorfal
tin neareft the tail, ai.d the ventral fins placed beyond the
middle of the abdomen, their tips reaching to about the
middle of the anal fin.

The laft mentioned fpecies, we are inclined to believe,

may not differ fpecifically from the fiffi defcribed by Bloch
under the name of mefogafter: the evolans and volitans of
Linnasus, according to fome writers, conftitute but one
fpecies ; and we fhould alio fpeak with diffidence of the
fifii denominated exoccetus non volitans by Forfkal ; is

it a variety of volitans £, as Gmelin confiders, or rather an
error ariiing from fome accidental circumftafice ?

EXOCY'STE, or Exocy'stis, from e|o>, without, and
kvo-Ii-:, the bladder. Writers define this term of furgery
a prolapfus of the lining of the bladder. We are probably
to understand by the word, a protrulion of the lining out-
ward, between the fasciculi of the mufcular coat of this

organ, an occurrence which we know does reallv fometimes
take place. Stones have been found protruded in this man-
ner, carrying along with them a part of the lining of the
bladder.

EXODIARY, Exodiarius, in the Ancient Roman
nal kind of fifties ; the head is fcaly ; mouth without Tragedy, was a droll, or mime, who appeared on the llage

teeth ; jaws connected at each fide ; in the gill-membrane when the tragedy was ended, and performed what they
ten rays; body whitifh ; abdomen angulated ; pectoral fins

large, and formed for flying ; anterior part of the rays ca>

rinated. Thefe are the flying fifties of Englifh authors.

Species.

Abdomen carinated each fide.

called the exodium, orconclufion of the fhew, to divert the
company.
EXODIUM, Efo&ov, in the Ancient Greeh Drama, was

one of the four parts or divilionsof a tragedy.

The word is formed from the Greek, efoSoc, going out,

Volitans. Abdomen carinated each fide. Linn, digrejfion, of s| and o&>,-, way, road. Fcitus, lib. v. calls it

Amccn. Acad. Exocatus, Gronov. Winged jlying jijh, exitus.

Donov. Brit. Fifhes. The exodium, according to Ariftotle, was fo much as was
This is an inhabitant of the American and Red feas, and rehearfed after the chorus had ceafed to ling for the laft

alfo thofe of the warmer parts of Europe: in one or more in- time ; fo that exodium with them was far from being what
fiances it has been known to appear as far north as Britain, the epilogue is with us, as feveral people have imagined
The vaflly difproportionate magnitude of the pectoral fins it was.

in this genus of fifties affords them extraordinary advantage The exodium was fo much of the piece as included the
in effecting their efcape when clofely purfued by their vo- cataftrophe and unravelling of the plot ; which cataftrophe,

racious enemies in the water ; but this facility of efcape &c. in pieces regularly compofed, always began after the
expofei them oftentimes to the attacks of other adverfaries,

and they not unfrequently elude the purfnit cf the bonito,

or tiie porpefle, in their native element, to become the prey

of gull?, corvorants, and other aq..atic birds that hover over

the water to fei/.e on them in their aerial flight. They re-

laft finging of the chorus, anfwering nearly to our fourth
and fifth acts. M. Dacier's Comment, on Ariftotle's

Poetics, chap. 12. See Catastrophe and Chorus.
Among the Romans the exodium was a different thing

;

it was pretty nearly what farces are with us. After the

main only for a fliort time fufpended in the air before they tragedy was over, came a pantomime on the flage, called

again dive into the water, and after a paufe of a few moments the exodiarius, who, by his grimace, jelling, and buffoonery,

emerge again at fome dill ance. They often quit the water diverted the people, compofed their minds, and wiped
in flioals, and fometimes alight on board (hips in great num- away the tears which the tragic fptctacle had occafioued

bers. The flefti isoccafionally eaten. to be fhed.

The colour is filvery, ck rather blueifh ; the Vigintre oi» T. Livy fays, the exodium confided of cer-

tain
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tain humorous drolling vcrfes, rchearfed l»y the youth at the

end of the fubuhr alcllanx, and anfwering to our farces. In

another place, the fame author fays, that the exedia were

a kind of interludes in the intervals between the acts, partly

fable and plcafantry, partly mufic, &c. to give time both for

the fpeSators and actors to recover breath. The pafi'agc

in Livy, whence he takes the notion, is lib. vii. dec. I.

" Ridicula intexta verfibus, quxjuventus inter fe more an-

tique jactare coepit, eaque couferta funt fabulis potiinmum

atellanis." See alfo Juvenal.

" Urbicus exodio rifum movet Attellanx

Geilibus Autonoes."

Exodium, in the Sepltutgint, fignifies the end or con-

elufion ot a leaft.

The Hebrew text calls the day J~|"!yy, which the

Seventy render EJoi'iov.

in particular, exodion is ufed for the eighth day of the

feall of tabernacles, which, it is faid, had a fpecial view to

the commemoration of the Exodus, or departure out of

E^ypt, though there is nothing of it exprefled in Scripture.

Exodium, was alio the name of a fong fung at the con-

clufion of a meal or feaih

EXODUS, the fecond of the five books of Mofes.

The word in its original Greek, EfbSos, literally imports a

goinir out, or journey i and was applied to this book, be-

cause the hiltory of the Ifraclites' pafiage out of Egypt is

related therein. Befides this, it contains the ftory of what

was tranfacted in Egypt from the death of Jofeph to the

delivery of the Jews ; as well as what pafTed in the wilder-

nefs, and particularly at mount Sinai, to the building of

the tabernacle.

The Hebrews call it veelh ftmoth, q. d. h&c nomina, thefe

are the initial words of the book ; for the fame reafon they

call Genefis, bereftth, q. d. in principle, in the beginning,

EX OFFICIO, in Law, denotes a power which a perfon

has in virtue of his office, to do certain things without being

applied t* ; as a juftice of peace may not only grant furety of

the peace, at the complaint or requett of any perfon, but

he may demand and take it, ex officio, at difcretion, &c.

Dalt. 270.

By a branch of ftatute 1 EHz. the queen, by her letters

patent, might authorize any perfons exerciling ecclefialfical

jurifdittion to adminifter an oath, ex officio, whereby fup-

pofed offenders were forced to confefs, accufe, or clear

themfelves of any criminal matter, &c. but this branch, re-

lating to this oath is repealed by 17 Car. I. cap. 1 1.

Ex officio Informations. See Information.
EXOLICETUS, in Natural Hiftory, a name ufed among

the writers of the middle ages to exprefs a fmall (tone

which had fuch a variety of colours that it dazzled, as they

fay, people's eyes in looking at them. It i6 faid to have

been found in Libya. The name is probably only a cor-

ruption of the hcxacontalithos of Pliny and the older

writers ; and this feems to have been no other than a name

for the opal.

EXOMIS, of sj, out of, and au.o:,JbouUer, in Antiquity,

a ftraight narrow garment through which the fhoulders

appeared. It had fomething in common with the tunic,

and fomething with the pallium. It was worn by (laves,

fervants, and the lovser claffes of people among the Ro-
mans.
EXOMOLOGESIS, F.^ycAC^T.;, formed of E*ouo;c

:
,:x,

1 confefs, a term little ufed but in fpeaking of the ancient

ceremonies of repentance, whereof the exomologelis, by us

called confjfion, was a part.

Some of the ancients, and particularly Tertullian, De

E X O
Prenit. cap. 9. ufe the word in a greater latitude, as com-
prehending the whole of repentance.

A pu'olic exomolbgcfis was never commanded by the

church for fecret fins, as may he feen in the capitulars of
Charlemagne, ai d the canons of divers councils.

EXOMPHAI.OS, from if, out, and >e navel,

in Surgery, an umbilical hernia, or a difeafc which confifW

of a protrulion of fome of the abdominal vifcera at the navel.

The fubjeet will be particularly confidered in the article

H f. r n 1 a .

EXONCHOMA ,from :J, out, and oy^v, a tumour, any
large prominent fwclling.

1AONE1 ROMS, from e|, out, and <»ti
r
o.-, dream, a

nocturnal pollution or emiffion of the femen in dreams.

This, if it happens but rarely, is ufually a lign only of re-

dundant vigour ; but if it happens frequently, is a fign of

weaknefs of the feminal veflels, which is mod frequently the

cafe.

EXONERATIONS Sectjb, in Law, a writ that lay

for the king's ward, to be freed from all fuit to the county-

court, hundred-court, leet, &c. during the wardfnip.

F.N. B. 158.

EXONYCHOS, of ifa, without, and 6.i5, a nail, in

Botany, a name given by fome of the ancient writers, among
whom are Diofcorides and Pliny, to the gromwell or litho-

fpermum. See ^Egonvchus.
EXOPHTHALMIA, from =?, out, and otpb&px, the

eye, in Surgery, a difeafe confiding of a protrulion, or a pre-

ternatural projection ot the globe of the eye from the orbit,

fo that the part cannot be duly covered by the eye-lids. The
diforder may proceed either from a morbid enlargement of
the eve-ball, or what, perhaps, is a itill more common caufe,

fome tumour which occupies or diminiflies the cavity of the

orbit, and conlequently difplaces the eye.

The affection has leveral other names befides exophthal-

mia ; as, for inilance, buphthalmus, ophthalmoptofis, pro-

lapiusoculi, ecpiefmos, melon, &c.

From the few words already delivered on the fubject, it is

eafy to perceive that exophthalmic may arife from a variety

of caufes, and mull of courfe require very different modes of
treatment in different cafes.

One caufe of the diforder noticed by writers, is a difeafe

of the fat and cellular fubftances fituated in the orbit, and

ferving as a fupport to the eye-ball. In this cafe the furfaee

of the eye appears more moiftened with tears than ufual,

and the fat and cellular fuLllance becoming thickened and
indurated, forces the eye-ball forward out ot its focket. A*
the eye cannot now be properly covered and fheltercd by
the eve-lids, it inflames, and ulcerates on its lurface, and the

patient becomes afflicted with very fevere and deep-feated

pain. This fort of caufe is as difficult of removal, when the

difeafe has advanced to a certain extent, as it is difficult- of

> detection at an early period of the cafe. The famous oeu-
lift, Saint Yves, pretends, however, to have fometimes dif-

perfed fuch thickenings of the cellular fubftance in the orbit

by perfevering in the exhibition of calomel and purgative

medicines. The fame author affuresus, that he fuccehfully

exhibited the xthiops mineralis to a fcrofulous patient for

three months, whofe eye-ball protruded to the extent of

three lines, by reafon of a morbid thickening of the cel-

lular fubltancc, and an enlargement of the lachrymal gland.

When the difeafe does not yield to any remedies, the

fymptoms may become fo urgent as to render the extirpa-

tion of the eye indilpenfably neceffary, as is proved by the

following caie related by Saint Yves. A woman's eye-ball

protruded out of its natural fituation, in confequence of a

morbid thickening of the fat at the bottom of the orbit.

The
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The difeafe itu attended with Infupportable pain, ami great

reftleffnefa, The fymptoma were appealed by the employ-

ment of general means, and the progrefs of the affection was
for a time retarded. Three years afterwards, the eye

having been left in a projecting condition, Saint Yves was
requeiled to vilit the patient. She was now labouring

under a violent fever, accompanied with fevcre head-ach.

The globe of the eye was of a leaden colour, and exceed-

ingly prominent, its coats being fwollen, and appearing

likely to become gangrenous. The medical practitioners

who were in the habit ot attending the woman were of

opinion that the eye ought to be extirpated. The neceffity

for performing the operation, indeed, feemed to them fo

urgent, that the proceeding was immediately adopted. The
febrile and all untoward fymptoms fublided on the fourth

or fifth day, and, in about three weeks, the cure was com-
plete.

Esophthalmia may alfo be occafioncd by fome tumour of

the ftirrounding parts, either of thofe within, or of others

on the out tide of, the orbit. The celebrated French fur-

geon, M. L,oms, met with a man, 40 years of age, i:i whom
a carcinomatous fungus, iiuiated in the antrum', had de-

stroyed the bony plate which conftitutes the bottom of the

orbit, and pufhed the eye-ball almoft entirely on the cheek,

fo as to produce a great deformity of the countenance.

The upper jaw bone was carious, both towards the palate

and nofe, and the patient perifhed of the airlifting com-
plaints, brought on b)' the carcinomatous ulceration ot all

the difeafed parts. The exophthalmia was the effect of the

prodigious fize of the tumour, the growth of which could

not be effectually refilled by the bones. The protrufion of

the eye, fays M. Louis, might have been prevented by at-

tacking the firlt difeafe at a proper period, on the fide to-

wards the mouth. The growth of the cancerous fungus is

reprefented by this diltinguilhed writer as the effect of a

difeafe of the bone, which latter affection he defcribes as

the confequence of fyphilis, which had not been fkilfully

treated.

Raw makes mention of a child whofe left eye was com-
pletely protruded from the orbit, and as large as one's two
lilts. The difeafe, which had only begun a few months be-

fore, proved fatal. On opening the cranium, a fungous

fwelling was difcovered, the bafe of which was connected

with the dura mater above the orbit, without any difeafe of

the cerebrum.

Exophthalmia, however, originates Itill more frequently

from the enlargement of an exoltofis, which arifes within the

orbit, and forces the eye-ball out, in proportion as it in-

creafes in magnitude. When the bony fwelling is fituated

near the edge of the orbit, the tumour may be attacked

with beneficial effects, without meddling with the eye itfelf.

The truth of what has juft now been obferved is illulhated

by the following cafe. A woman, 30 years of age, had a

fillula lachrymalis, for which (lie had undergone an opera-

tion to no purpofe. The bones became enlarged, and,

fifteen years afterwards, an cxoftolis of the os planum and

internal angular procefa of the os frontis had attained the

fi/e of an egg. The globe of the eye, being laterally com-
preffed, was forced out of the orbit, and, in fome meafure,

hung over that part of the cheek which was neat the leffer

angle. M. Braffant applied a cauftic to theexoftofis ; fup-

puration enfucd, and in the courfe of three or four months
an exfoliation of a conlidcrable portion of the bony fuelling

took place, the eye refumed its natural pofition, and the

cure was completed a fhort time afterwards.

Exophthalmia is fometimes produced by the formation

of a (tcatomatous, or fchirrous tumour, at the bottom,
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or fides of the orbit. Ti iucavelli, Bonnetus, and Saiut-
Yvcs, furnifli us with feveral examples of this fort. Here
an operation is requilite j but a great deal of patience and
dexterity are cll'cntial in its performance. As the recital of
facts tends to the elucidation both of precept and practice,

we (hall offer an abridged account of a cafe, related by Dr.
Hope, in the Philofophical Tranfactions, where every
thing respecting the method of treatment is very perfpicu-
oufly explained. A young woman, eighteen years of age,
was affected, when twelve years old, with a diltortion of
her left eye, towards the temple. This circumltance arofe
gradually, in confequence of the growth of a tumour be-
tween the eye and the orbit. In a few years, the fwelling
protruded externally, in the form of a hard tumour, which
extended from the greater angle nearly to the leffer one,
beneath the lower eyelid, and which reached nearly half
an inch over the cheek. This tumour had puflicd almolt
the whole eye-ball out of the orbit, fo that the pupil was
removed more than three inches from its proper place.
The eye was alfo much more prominent than the other,
pufhed over the temple, and quite motionlefs, which circum-
ftauces, together with the tumour, prefenled a frightful
appearance. The fight, however, was not loft. Dr Hope,
though diffuaded by Monro, undertook the cure of the
patient in the year 1744. Having placed her in a con-
venient pofture, and made the integuments tenfe, he made
an incilion about an inch long, from the greater to the
leffer angle, following the direction of the fibres of the
orbicularis palpebrarum mufcle. The lips of the wound
being feparated, he next paffed a crooked needle, armed
with fome iilk, through the middle of the tumour, and,
regularly as he cut all the adhefions with a biltoury, he
drew outward the whole mafs of the difeafe. Scifiars were
employed for dividing fuch connections, as were the moll
deeply fituated. The part which was thus cut out ap-
peared to be furni filed with a thick membranous fubftance,
cxclulively of the body of the tumour, which was of a reo-u-

lar, fpherical, fmooth form, and about as large as a fmall
pigeon's egg; the interior was of a flefliy ftrncture. In
detaching the fwelling from its adhefions, feveral callous
indurations were met with, attached to the globe of the
eye. The tumour being extirpated, Dr. Hope introduced
his finger to the bottom of the orbit, where he felt feveral

hnrdneffes and callolitics Hill remaining ; he kept his linger

there, and having by this means paffed in a needle and
ligature, he drew them through the bafe of the callofities.

Now having directed an affiitant to hold up the ligature,

he paffed in the point of a pair of fciffars, on the end of
his finger, and made two or three Itrokes with them, in

the place where he felt the roots of the callous hardneffes.

Thus he (ucceeded in cutting away the whole of the indu-
rated parts, fo as to leave the bottom of the orbit, as far

as he could afcertain, perfectly fmooth and free from cal-

lofity. All the time that the operation hilled, no hsemor-
rage of any confequence took place : only a large quantity
of dark-coloured grumous blood was poured out from the
varicous veflels. The wound was drefled with fome dry
lint, which was not removed till the third day. The eye-
lids and tunica conjunctiva wete affected with a flabby kind
of fwelling, attended with a flight inflammation and pain in

the anterior part of the head. The drefiinge confifled of
Gmple digeftlve and refolvent applications. The pain in the
head, and the tumefaction continued three days, without,
any formation of matter. Dr. Hope then touched the bot-
tom of the wound with the lapis infernalis, and, a few
hours afterwards, a large quantity of black blood was dis-

charged. From this period the pain in the head, and the

4 I
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fwelling
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fwelling fubfided ; there was alfo emitted, during the two
fuccerding days, a bloody fairies, which occurrence induced

Dr. Hope to make ufe of fome injections of warm water,

mixed with a little Ipirit of wine, and honey of rofes.

After the adoption of tliis plan of treatment, the pus af-

fumed a more favourable appearance. Such foft, fungous

excrefcencee as arofe in the courfe of the cure, were de-

ftroyed with the lapis infernalis, and it was not long before

the wound was entirely healed. The eye, however, re-

mained unalterably immoveable ; for the abductor mufcles

had been fo long contracted, while the adductors had been

for fo confiderable a time fl retched and tenfe, that they had

completely loft all power of attion.

Finding, that by making rather forcible preflure on the

eye-ball, the pare could be made to return, in a great de-

gree, into the orbit, though it became protruded again as

foon as fuch preflure was difcontinued ; Dr. Hope con-

ceived, that a bandage which would cor.ftantly keep up a

graduated Compreffion, might be attended with fome benefit,

and determine the mufcles 0ore fpeedily to relume their

proper tone, bv maintaining the eye in its natural Situation.

Conformably to this idea, this gentleman caufed a fteel

bandage to be conflrucltd, with a concave plate propor-

tioned to the convexity of the globe of the eye. This ap-

paratus made preflure on the fide of the eye-ball next the

temple, by means of a Icrew. The machine was put on,

after gently pufliing back the eye into its natural Situation

with the hand ; and then laying a foft coinprefs between the

eve and the plate of copper, Dr. Hope ufed to make the

preflure ait on the part by means of the tcrew, in fuch a

way, that it was impcffible for the eye to become difplaced

outward again, as it ufually was before. With the aid of

this bandage, which the patient wore conftantly, night and
dav, and which was gradually tightened more and more,

the eye regained its natural pofition in the fpace of about

twenty days, and did not deviate from it again. At the

time when the cafe was publiihed, the eye was capable of

motion in every direction, and the patient could fee quite

as well with it as the other. The wound got completely

well in about a month, and only feven weeks elapfed before

the cure was, in «very refpect , perfect..

Refpefting the foregoing cafe, M. Louis obferves, that

it certainly does honour to the fkiil and intelligence of the

gentleman who undertook the treatment.

Le Dran was equally fuccefsful in the treatment of a

Similar diieafe, though certainly it was not fo confiderable as

the preceding. The means made ufe of, were the actual

cautery and alternative medicines. The iubject was a young
lady, aged eighteen, who, from her infancy, had been fub-

jc£t to inflammations about her lips, eyes, and ears. She
had had a fiftula lacl . and, iome time after the ufual

operation for this complaint, there originated, at the letter

_': of the eve, a fungous excrefcence, which protruded

from the orbit, and had been fucceffively removed with the

knife, and touched with the lapis infernalis; but in vain,

a^ the lumour always made its appearance again. This
plan of treatment was not attended with any greater fiic-

i s under the hands of Le Dran, and, confequently, he
foon made up his mind to attack the excrefcence, by intro-

ducing ti e actual cautery into its centre. For this pur-

pofe, he took a long, large, fewing needle, and had it

firmly fixed on a handle. The inllrumcnt, having been

n aJe red-hot in the flame of a wax- candle, was puShed to

the depth of about half an inch into the middle of the
1 Img. By repeating the application of the cautery

three or four times, at intervals of a few days, Le Dran
fucceeded in deftroying the tumour as deeply as its root,

the *£tio« of the fire having extended beyond the parts aa«

tually touched with the heated needle. The confequence

that the Swelling never grew again. To render this

cure more certain, Le Dran, for a long while, kept the

cauterifed part open, and the patient was ordered to take

alterative medicines, the chief of which were calomel and
sethiops mineral is.

The two foregoing examples prove what furgery can ac-

complish, when the difeafe is taken in time. However, when
the proper kind of treatment has been deferred too long,

the affe&ion of the eye becomes of fuch a description, as

to be irremediable. Nothing now remains to be done except
extirpating, not only the tumour, but alfo the whole of the

eye-hall. Even this formidable operation is often impracti-

cable, particularly when the parietes of the orbit are difeafed.

For the bones, in confequence of the preflure made upon
th( m by the fwelling, are rendered carious, and very foul

ill-conditioned ulcers are produced. In this ftate there can
be but little hope of a recovery, whatever mode of treat-

ment is adopted.

One fpecies of cxophthalmia, which is indeed uncom-
mon, but not the lefs worthy of being known, is that which
is occafioned by an encyfted tumour. In the fourth volume
of the Medical Obfervations and Inquiries, there is an in-

ilance recorded by Dr. Broclefby. A labouring man of
the pariSh of HaSelmere, in Surry, had been for feveral

years afflicted with a pain and an obfeurity of fight in one of

his eyes. The affeftion continued, without much attention

being paid to it, until, about two or three years afterwards,

the man became quite blind on that fide. At this period,

the globe of the eye was protruded outward in fuch a man-
ner, that almoft the whole of the inner furface of the lower

eve-lid was turned out, and hung down over the cheek, fo

as to form a true ectropium.

Several furgeons who were confulted advifed the patient

not to expofe himfelf to the rifle of an operation, fearful

that the difeafe might be converted into one of a cancerous

nature. Notwithftanding this counfel, the man did not

ceafe going about to have the advice of all fuch perfons as

feemed likely to afford him any afiiftance. At length, he

applied to Mr. Dale Ingram, who, having carefully exa-

mined the difeafe, thought, that on comprefling different

places, he felt a decided flu&ustioR below the globe of the

eye. He immediately fufpedfed, that the fluid was con-

tained in a evil, and, confequently, that the patient might
receive relief from an operation. However, the above gen-

tleman would not undertake any thing without confultmg

Mr. Bromfield.

The latter furgeon, after a careful examination, was not

againft the probability of fuccefs, and he did the operation

in the following manner. After having covered the Sound

eye, by tying a handkerchief round the head, and put the

eye-lids of the affected eye as near together as poffible, and

directed them to be held in this pofition, Mr. Bromfield made
an incifion through the lower eye-lid to the conjunctiva,

and thus made a fufficient opening for the introduction of

liis finger behind :he globe of the eye. In this way he wai
enabled to put in a very narrow (harp-pointed knife, for the

purpofe of pundluring the fubftancc, which was taken to

be the cyft. Mr. Bromfield was not deceived in his expecta-

tion ; for, as foon as the opening was made, nearly a glafs-

ful of a thin traufparent fluid was difcharged. He now
waited a little, both in order to give the patient an oppor-

tunity of wafhing out of his mouth fome blood, which had

got into it, and for the fake of confidering what fteps could

be taken to extirpate the cyft, which had contained the

fluid. At laft, he determined to proceed as follows : be
v

paifed
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puffed into the wound a double kind of tenaculum, with

which he took hold of the cyft, tmdthen differed it eutir i,

tuvav. The u'oiiml was filled with foft lint, and the drei

were kept on with a fuitable bandage.

In lefs than four and twenty hours then' appeared on th:

fame fide of the face a confidcrnble degree of fwelling,

which foon fubfided, however, on a dilatation of the firil

wound being made, lighter dreffings being put on, and

the bowels opened. In lei's than a month the man got

quite well, and returned to his home with infinite fatif

fadlion. Dr. Broclefby obServes, that Mr. Ingram v. as

perfuaded, before the operation, that the mufelcs would
draw back the eye-ball into the orbit, and that even fomc

degree of vifion might return, ThB doctor could hardly

fuppofe all this poffible ; but, having an opportunity of

feeing the man, about five months afterwards, he could

fcarcely recognize him. The eye-lids had recovered thi ir

original (late, and moved as well as thole of the oppofite

eye. The man alio informed Dr. Broclefby, that, for

;

the laft month, he had begun to diftinguifh with the affefted

eye light from darknefs, and that his power of feeing was

becoming greater every day. Dr. Broclefby remarks, that

he could not find any cafe of this kind related by authors,

except one very analogous inftance, recorded by Saint Yves
in his tre&tife on the difeafes of the eyes.

The laft kind of exophthalmia which we have to notice,

is that which Sauvages has termed traumatic. la this lort

of cafe, the eye is fo much protruded from the orbit, that

furgeons have frequently been induced to remove the dif-

placed part altogether, and this fomctim.es has been done too

inconliderately for the unfortunate patient. Covillard informs

us, in his Chirurgical Obfervations, that he was called to

fee a man, againll whofe eye a racket-ball had been (truck

with fuch violence, that all the circumference of the globe

of the eye was feparated from the orbit. A relation of the

perfon who was hurt was ftanding by with a pair of fciifars

in his hand, ready to cut the reft of the parts which con-

nected the eye with the head. Covillard entered the room
in time, and very fortunately, to refill this proceeding, as

a complete cure enfued without having recourfe to it. In-

deed, fuch was the fuccels, that the patient's power of feeing

fuffered no kind of diminution or impairment. A limi-

lar inftance, though anting from a very different caufe, oc-

curred to Mr. Benjamin Bell. The eye was almoft knocked

out of the orbit by the violence with which a pointed piece

of iron had entered betwixt the focket and the eye-ball.

The iron had paffed through a portion of the orbit, and

remained firmly fix''d there for about a quarter of an hour.

During the whole of this time, the patient fuffered infup-

portable pain. He had completely loll the faculty of feeing,

and the eye-ball protruded in fuch a manner, that there was

every reafon to fear thar the optic nerve was ruptured, and!

confequently, great doubt concerning the propriety of re-

placing the part, or not. However, as a little delay did

not feem likely to be dangerous, it wa 1 to wait

a little. On the fnil removal of the dn (Dugs, and after

taking away the iron, which cou d only be done with dif-

ficulty, fo deeply had it il tick, it was with pleafure and

aflonifliment that the fight was found to rel l*rn immediately,

even before the eye had been replaced. The mil animation

which followed was foon appealed by proper remedies, and

vifion wa3 re-eftablilhed in its origin won.

Mr. White makes mention of an anali npleinhis

book of furgical cafeB, with this 'I ver, that

the eye was protruded in a Hill greater degree-

Tiu-fr two inftaiiccs confirm the one recorded by Covil-
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cavity of the orbit. Hence, it « ma ifefl lie fli

examination, that th globe of the eye, in the natural ft it
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is partly fituated on the outfide of the orbit. When il

alfo confidered thai the optic nerve is very loo!--, in order to

be adapted for readily following, without being at all

flretehed, all the rotatory' motions of the eye-ball, produced

by the action of the different muicles belonging to this

organ, we can then have no difficulty in imagining how the

eye may make an immenfe protrufion outward, in confe-

quence of an iuconiiderable fwelling, and how it may feem

to be quite difp'aCed from its locket, without either the

optic nerve or the mufelcs being torn or lacerated.

EXORCISM, Ejo^io-fAO.;, prayers or conjurations where-

with to exorcife, i. e. to drive out devils or daemons from

perfons apprehended to be poffeffed, or to preferve from
danger.

The word is derived from the Greek, sfopm^siv, adjurare,

conjurare, ta adjure, or conjure. In moil dictionaries, ex-

orcifm and conjuration aie ufed as fynonymous ; but in

reality, conjuration is only a part of the exoreifm ; and the

exorcifm the ceremony entire. The conjuration is proper-

ly the formula, where the devil is commanded to come forth,

Sec.

Exorcifms are of great ufe in the Romifh church ; their

prelates, &c. are frequently exorciiing dxmoniacal perfons.

The prieils make holy water by exorciiing common water

a certain number of times. In reality, the exorcifm is a part

in moft of their confecrations.

Exorcifms had anciently another and farther purpofe ; be-

ing applied by way of trial or purgation to extort the truth

from theaccufed.

The exorcifm, in this fenfe, was a fort of bread conjured

and exorciled for the purpofe ; and the opinion was,

that if the perfon was criminal he could not fwallow the

bread.

This, it feems, was a frequent pradlice in the time of

our Edward III. and the bread thus exorcifed was faid to

be corfned.

Linderbroeck gives inflances of exorcifms with barley-

bread, and others with cheefe ; and hence, probably,

might arife that popidar imprecation, " May this bread

choak me, if I tell a lye." See Ordeal and Judicium
Dei.

EXORCIST, in the Romifio Church, a prioH, or ton-

fured clerk, who has received the four lefler oiders, die of

which is that of exorcift.

T.ie term is hkewife applied to a prelate, or to a pried.

dele ;ated by a prelate, who actually exorcifes a perfon pof-

c

It is a difputc among divines .vhetberever the Greeks had

any fuch ord i a that of.exorcift, Fa. Goar, in h;« Notes
on the Greek Em hologion, has mad< it probabh, they had,

from feveial concurring paffages in Sr. Dioiiyhus and St. Ig-

natius Marty]

.

The ordination of exorcifU ie performed i" the time of

maU, their principal ollice b.-u.g to expel devils. The
fourth council of Cartha; <

, cai ap| ,. . that in lU
ordination of < xorc'.fts, the bifliopj puling the bock of ex-

4 T z orcifraB
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orcifms hi their hands, (Tuill fay thefe words: " Receive it,

and keep it in remembrance, and have power to lay hands on

energumeni, whether bapuicd or catechumens ; which form

(liil obtains."

M. Fleury mentions certain people among the .lews who
travelled rou id the country, making profeflion of driving

out devils by invocations, which, they pretended, had been

taught them by Solomon ; thefe were alio called exorcifts.

Sec Jofeph. Antiq. Jiid. lib. viii, cap. Origen. Tract, xxxv.

in Matt. 35. 65.

EXORDIUM, in Oratory, the preamble or beginning

of a difcourfe or tpeech, ferving to prepaie the audience

and introduce the matter in hand.

The word is formed from the Latin ordiri, to begin, by a

metaphor taken from the weavers, who are laid, ordiri telam,

to begin, or warp a web, by difpoiing and ordering the

threads in a certain manner for the future work. See

Warp.
The exordium, on other occafions, is called the prologue,

frxhide, and proem.

Cicero defines exordium a part of an oration, whereby
the minds of the audience are duly prepared for what remains

to be faid. The exordium is a part of principal importance,

and is to be laboured with extraordinary care ; whence
Tully calls it " difficillima pars orationis."

Cicero and Quinctilian mention three ends, to one or

other of which it (hould be fubfervient ; t'/'z. " reddere audi-

tores benevolos, attentos, dociles." The firft end, or that

of conciliating the goodwill of the hearers, may be efFe&ed

by a felection of topics, in caufes at the bar, from the particu-

lar fituation of the fpeaker himfelf, or of his client, or from

the character and behaviour of his antagonift contrafted with

his own; on other occafions, from the nature of the fub-

jedt, as cloftly connected with the intereft of thu hearers ;

and, in general, from the modefty and good intention with

which the fpeaker enters upon his lubject. The fecond end,

or that of exciting and engaging the attention of the hear-

ers, may be accomplifhed by giving them fome hints of the

importance, dignity, or novelty of thefubject ; or fome fa-

vourable view of the clearnefs and precifion with which it is

to be treated, and of the brevity with which it is to be dif-

cufled. In order to effect the third end, or to render the

hearers docile, or open to perfualion, the fpeaker muft begin

with ftudying to remove any particular prepofTeflions they

may have contrafted againil the caufe, or fide of the argu-

ment which he efpoufes.

The ancient cri'.ics diflinguifh two kinds of introduction,

which they call " Principium," in which the orator plainly

and directly profeffes his aim in fpeaking : and " Infinuatio,"

where, preluming the difpofition of the audience to be much
againft the orator, he muft gradually reconcile them to

hearing him, before he plainly difcovers the point which he

has in view. Of this latter fort of introduction we have an

admirable fpecimen in Cicero's fecond oration againit Rul-
lus.

Exordiums are of two kinds ; either juft and formal, or

vehement and abrupt. In the firft, the audience is pre-

pared and conducted by due and eafy ileps ; in the fecond,

the orator, as if feired with fome fuddeu paffion, breaks out

upon his audience at once. -Such is that exordium of

Ifaiah ;
" Hear, Oh heavens! and give ear, Oh earth!"

Or that of Cicero againft Catiline ;
" Quoufque t?niem abu-

tere patientia nollra, Catilina ?" Abrupt exordiums are moft

fuitable 011 occafions of extraordinary joy, indignation, or

the like ; though we have inflances of panegyrics of the

greateft orators, begun abruptly, without any fuch occa-

fions. Such is that of Gorgias, who began his eloge of the
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city and people of Elie with W.i;, w»Am ii/J*ipiv, El'u, beat*

civitas. Abrupt, hafty, exordiums, were more to the tafte

and manner of the Greeks than of the Latins.

Agreeably to the objects which the orator fhould have in

view in this part of his difcourfe, as we have already dated

them, the requisites in an exordium are, I. Propriety, whereby
the exordium appears eafy and natural, becomes of a piece

with the whole aifceurfe, and matches it as a part does the

whole ; fo that it could not be accommodated to any other,

or, perhaps, a contrary occalion. The ancient orators were
very defective in this point ; their exordiums had frequently

nothing in common with the fubject.

In order to render introductions natural and eafy, Dr. Blair

ftiggefts that they (hould not be planned, till the lubftanceof

the difcourfe has been thoroughly digclled in the mind. This
mode of forming an introduction is conformable to the rule

given by Cicero, though not always to his practice. " Om-
nibus rebus confideratU," fays he, " turn deniquc id quod pri-

mum ell dicendum, poilremum foleo cogitare, quo utor ex-

ordio. Nam ii quando id primum invenire vohu nullum mi.

hi occurrit, nil! aut exile, aut nugatorium, aut vulgare ;"

i. e. " when I have planned and dig. fled all the materials

of my difcourfe, it is my cuftom to think, in the Lift place,

of the introduction with which I am to begin. For if at

any time I have endeavoured to invent an introduction firft,

nothing has ever occurred to me for that purpofe, but what
was trifling, nugatory, and vulgar."

2. Modefty, or an ingenuous bafhfulnefs, Svhich recom-
mends the orator exceedingly to the favour of his audience.

This is what Cicero extols fo much in L. Craffus, " Fuit

enim in L. Crallo pudor quidnam, qui non modo non obeffet

ejus orationi, fed etiam probitatis commendatione prodef-

fet." The fame Tully owns of himfelf, that at the begin-

ning of his oration every limb trembled, and his whole mind
was in a flutter. The vain-glory of that author fhould be
carefully avoided, of whom Horace fpeaks, and who began
his poem " Fortunam Priami cantabo etnobile bellum."

The modefty of the orator fhould difcover itfelf not only

in his expreffions at the beginning, but in his whole manner ;

in his looks, in his geftures, and in the tone of his voice.

However, the modefty of an introduction (hould never be-

tray any thing mean or abject. The orator, whilft he ex-

hibits to his hearers modefty and diffidence, real and not af-

fected, fhould manifeft a becoming fenfe of dignity, arif-

ing from a perfuafion of the juftice or importance of the

fubject of which he is to fpeak. The modefty of an intro-

duction requires that it (hould not promife too much.
" Non fumum ex fulgore, fed ex fumo dare lucem." Ho-
race.

" He does not lavifh at a blaze his fire.

Sudden to glare, and then in fmoke expire ;

But rifes from a cloud of fmoke to light,

And pours his lpecious miracles to fight."—Francis.

Although, in general, the orator fhould not put forth

his whole ftrength in the beginning, but gradually, rife as

his difcourfe advances ; yet there arc cafes in which he may
be allowed to fet out in a high and bold tone ; e. g. when he
rifes to defend fome caufe (vhicl* has been much decried by
the public. In^ubjects too of a declamatory nature, and
in fermons, where the fubject is ftriking, a magnificent in-

troduction has fometimes a good effect, if it be properly

fupported in the fequel. BofTuet, Flechier, and the other

celebrated French preachers, very often begin their dif-

courfes with laboured and fublime introductions ; thefe

raife attention, and throw a luftre on the fubject ; but every

fpeaker fhould be on his guard againft ftriking a higher note

at
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t the beginning than lie is able to keep up in his pvogrefs,

end thus duappointing the expectations which he has excited.

Among Englifh preachers, attempts of this hind are not al-

ways f" [uccefsful. Variety fin nld helludied in introductions

as much as pollible. Explanatory introductions from the

context are the- moll fimple of any, and frequently the bell

that can be ufed ; but they Ihoukl never be long. An
liillurical introduction has generally a happy rlfcft in routing

attention ; when one can lay Iiold upon fume noted fact thai

is conncfted with the text or difcourfe, and by a proper il-

luftration of it, open the way to the l'nbjcct that is to be

treated of.

3. Brevity, not amplified or fwelled with a detail of cir-

cumftances, or a long circuit of words ; and in this refpeft

it fhould be accommodated to the length of the difcourfe
;

nor lbould the introduction anticipate any material part of
the fubjeft.

4. The Jfyle of the exordium fhould be juft, eafy, and
pleafant. Quinftilian facetioully compares a faulty exor-

dium to a leaned face, which is prefently difcenied, and
very difagreeable. Thus, Cicero, " Vellibula, aditufque

ad caufam facias illuflres."

Correftnefs of expreffion is peculiarly requifite on account

of the fituation of the hearers, who are then more difpofed

to criticize than in any other ilage of the oration or difcourfe;

becaufe they are as yet unoccupied with, the fubjeft or the

arguments, and thei' attention is chiefly, if nut wholly,

dircfted to the fpeaker' s ftyle and manner. A correct plain-

nefs, an elegant fimplicity, is the proper character of an in-

troduction, ; " ut videamur," fays Quinftilian, " accurate

non callide dicere."

5. Calmncfs of manner is peculiarly fuitable to the exor-

dium. This is feldom the place for vehemence and paflion.

Emotions mufl rife as the difcourfe advances. The minds
of the hearers mull be prepared, before the fpeaker can

venture on ftrong and paffionate fentiments. To this rule

there are fome exceptions, as, for inflance, when the fubjett

is fuch that the mere mention of it naturally awakens fome
paffionate emotion, or when the unexpected prefence of fome

perfon or object, in a popular affembly, inflames the fpeaker,

and makes him break forth with unuiual warmth. Either

of thefe will juliify what is called the exordium ab abruplo.

An inftance of this kind we have already referred to in

Cicero's firft oration againft Catiline. However, intro-

ductions of this kind fhould rarely occur. In the introduc-

tion the fpeaker fhould prepare the way ior thofe warm
emotions, which he defigns to raife in the fubfequent parts

•f his difcourfe.

The exordium appears an elTential part of an oration
;

though anciently in the Areopagus, Julius Pollux tells us

they fpoke without any exordium, and pallioiis, and any

peroration or epilogue. The like is faid to have been done

by Xenophon, who began thus : " Darius et Parifatis duos

habuere lilios."

EXORMISTOS, in Ichthyology, a name given by fome

of the old writers to that fpecies of the petromy/.on which

other authors call the lampetra fluviatilis, and we in Eng-
lifh the lampern. This is dillinguilhed by Artedi by the

name of the petromy/.on, with only one feries of fmall teeth in

the verge of the mouth, and fome large ones, below. See

Mustela, Lampetra, and Petromtzon.
EXOS, the name by which Rondelelius diftinguifhes the

acipenfer hufo. K< STURGEON.
EXOSTOSIS, from >f, out of, and oalron, a bone.

This term, in Surgery, hgmfics an o (Icons tumour growing on

a bone. Alfo, a fuelling of the bone itfelf.

Boyer remarks, that a fwelling may take place in bones

no
as well as other parts of the body. The particular kind of
tumour which occalionally forms on the furface of the bones,
is that to which this writer afligna the appellation of

< 1 jiojh. He notices, however, that this name comprehends
rent fpecies, which (hould be conlidcrcd in a dillintt

manner. Thus, q/leo-Jarcoma is one peculiar affi fti< n ; and
there is another Ipecicsof exoftofis, different from all others,

and which confide principally in a thickening of the ptriof-

tcum. Boyer is of opinion, that the difeafc might be very
properly named periojhjis.

In cafes of exoftofis, the bony fwelling acquires, on fome
occafions, fuch a degree of liardnefs, that no vcftiges of a

fibrous texture can be difcenied, and it abfolutely refembles
ivory. In fora.e inftances, the llrutture of the tumour is

fpo'ngy ; and in others the fwelling is compofed of a raafs of
flclhy and bony matter blended together.

Accoiding to Boyer, the bones moll frequently affefted

with exoftofis are the broad bones of the head, the lower
jaw, fternum, humerus, radius, cubitus, the bones of the
carpus, and the femur, and tibia. However, he remarks,
that there is bone, which may not become the feat of the
difeafe, and the affeftion may extend to a fmall, or a con-
fiderable portion of it. It is not uncommon to find the
bones ot the cranium affefted with exoftofis over their whole
extent ; and Boyer imtances the offa parietalia, asfometimes
acquiring an inch in thicknefs, in confequence of the affec-

tion.

In the majority of cafes, an exoftofis rifes from the furface

of a bone, and appears in the form of a hard round tumour.
It iometimes occurs near the extremities of the long bones,

and, at other times, near the middle portion. It is remarked,
that exoftofes, originating from a venereal caufe, and com-
monly called nodes, are found, for the mod part, on oompaft
bones, and fuch of thefe as are not thickly covered with
foft parts, as, for inftance, the bones of the cranium and face,

the internal fide of the tibia, Sec.

Mr. John Bell has treated of tumours of the bones in the
third volume of his Principles of Surgery. The following

extraft will ferve to fhew fome of this gentleman's opinions

upon the fubjeft : " Many things confpire (fays this author)
to give the tumour proceeding from a bone a peculiar afpeft

;

it is always irregular and anomalous, never fimple. I have
rarely feen a liugle bony protuberance arifing from the head,
or (haft, of a (ingle bone. When a bone falls into difeafe, a
large proportion of tendinous and mufcular parts of burfa:,

and of cellular fubftance partake of the morbid aftion.

The bone lies in the centre of the limb, connefted by its

larger head with a joint, and by its perioftcum with the
tendons, burfie, and mufcles ; and all this mafs of parts is,

fooner or later, affefted; and lince every demolition from vef-

fels appointed for the fecretions of bone is folid, and every

increase of fuch a tumour permanent, it foon atttains a great
fi/.c ; it is ponderous and maffive from the proportion of
bony fecrc-tion, and from the various ftrufture of thefe

feveral parts, it has every irregularity of form and fubftance.
" When the tumour of a bone has attained a confiderablc

fr/.c, much of the original ftrufture is deftroyed, and a new
irregular mafs of gelatinous and bony matter is fubtlituted

for it. The bony tumour is firm, bulky, and ponderous, but
not folid; feeling it from without, we can conjefture of what
fubftance it is compofed within ; we are fenfible that the

tumour is covered by a flieli, bony in moll parts of its cir-

cumferettcej cartilaginous in fome' parts, and, throughout the
whole, yielding andclaftic ; we are fenfible, alio, that within

there are irregular points, or fbicuhe travelling the cavities,

or cells, of the hollow tumour.; that thefe are mixed with

the cartilaginous fubftance, and with irregular collections

of
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of matter,-partly purulent, but cbi Inomj we are

inch fort cartilaginous aud gelatinous parts being

ly added, in the "I its growth to the tu«

wonr, which was, at the firll, folid and firm ; and we find

at hit, by pain and partial ulcerations, and by the increafe of

fluctuation and rednefs at particular points, tliat ulcera-

. the lull (lag* of the difeafe, approaches. Then tlie

! mb is effectually ruined, and the patient mull fubmit to

amputation, or die of hectic.

" When fticli tumour is difiectcd, we find our fufpicions

ol its internal ftructure confirmed; \vc fee that foul matter

flow out, when we open into the centre of the tumour,

which we felt Hut indiftincHy through its walls ; the parts

which appeared the mod folid are hollowed out by ulcera-

tion, and full of foul and putrid fanies ; while the bone has

b :en declining into difeafe, the cancelli and n. arrow have

b' en degenerating into a fort of fatty mafs, with which

much of the cavity of the tumour is filled, and thence fuch

difeafe has been very generally defcribed under the name of

toma. This fatty excretion, occupying the difeakd

cavity, is the part which, when the tumour burfts into

an open ulcer, throws out fuch prolific fungus, growing

apparently from the fubftauce of the bone, and fprouting

up, when amputated, in the courfe of a few hours. The
folid hone, whether radius, or thigh-bone, is annihilated, and

a mere (hell of ofleons matter fubllituled in its place, and that

in a manner fo peculiar, that it mn ft ieem to the unintelli-

gent obfeiver as ifthefmali and fulid bone had been ex-

panded into an extenfive and flat plate of offeous fubftauce,

whereas the procefs is in truth very fimple and very intelli-

gible. The bone dies piecemeal of ulceration, what, in tech-

nical language, is termed caries, and is conveyed away by

abforption ; but the bone being dead, the furrounding mem-
branes, -aix. the periofteum and tendinous expanfions, which

once formed a part of its fyilerr. of circulation, continue ftill

alive and ready to fecrete new bone ; and thus it happens,

that while a carious abfeefs preferves a large cavity full of

foul matter, the furrounding membranes continue fecreting

bone, which, like a fhell, thin and expanded, covers this ca-

\ity, and forms the walls of the tumour, of which fome part

is compofed of thin expanded bone, refembling a cranium,

fome of cartilage, fome of thickened membrane ; and this

fnell is formed in proportion as the original fabric of the

bone is deftroyed.
'* Bone is deftroyed by this internal ulceration, juft as it

is by open caries, piecemeal ; the procefs would not be

ulceration, if, while one part were perilhing, the other were

not active and fecreting new matter ; fo vigorous ft ill is the

general life of the bone, while the internal parts are thus fuf-

fering, that while one fide is wafting with ulcer, the other fide

is often fecreting bone irregularly and profufely, and (hooting

out into fantaftic forms among the membranes ar.d furround-

ing foft parts, whence the centre of the ten,our is cavernous

and cellular, ar.d the walls often rough with fpinous and

projecting points. So merely local is the action of arteries in

a tumour, whether offeous or foft, that one fide, or p3rt,

or bump of a tumour, grows vinbly and protrudes ; the

features and external form of the tumour gradually changing,

without any fenfible caufc ; and fo peculiar is the fecretion

of each fpecies of vafcular ftructure, according to the

original deftination of the part, that in one part ot the tumour

is generated bone, in another grillle, in another gelatinous

effufion ; while in another part, the vafcular action is violent

aud deftructive, and the folid bone, marrow, and furrounding

membranes, are all rcfolvcd into a foul and fetid fuppuration.

From the periofteum is fecreted bone : from the marrow,

this fteatomatous and folid fat, with which much of the

tumour u filled ; to the tendinous and aponeurotic p

:

we can dillinctly trace the cartilaginous fecretion
;

gelatinous cfTiifions, we can perceive, even during life, L
their walls thicker, or thinner, according to the degree of

inflammation.

" Thefe are the external characters and internal condi-

tions of a tumour occupying any of the bones. .Such tumour
arifes often from a bruife, or fracture ; fometimes from a

lefs obvious caufe, or from internal difeafe. The radius,

for esamp] Lured at the wrift, re-unites and heals

;

but heals clumlily, the thickening never fubl

never ceafes, and, though :

, is greater than w
is natural to a fracture. At length, a fenfible tumour aril

at firll it is firm, but in preaortic &ze,

it becomes fomewhat foft and elaftic, tiie thin plate of b

of which it is compoied, yielding to the diliintibn fi

within. From time to time the tumour changes its ion-,,

ftill increafing in bulk. On the fide of the radius, it is

firm and folid ; it bends and yields at the parts mo.; dl

from it ; it is plainly bony at its balls, and as obvio .

cartilaginous in the extreme psrt of its circle ; it plainly

contains matter in thofe tofter parts, where it yields to the

impreffion of the finger. Cartilaginous knobs arife, and
fometimes are reddened oa the lurface ; and, at certain

points, the fluctuation is of fuch a kind, as to imply that

the effufion is in part of a gelatinous nature. Thus the

tumour grows and extends, with various irregularities in farm
and confidence ; it overhangs the dwindled hand, the ule

of the joint is loll, and the patient, who might gladly have

been delivered of it at an earlier period, has, in the end,

no choice left ; for, when once it burfts into carious ulce-

ration, it neTer heals, the fetor is inconceivably overcoming,

attended with hectic. You are alto to remark, that, when
fuch difeafe takes place in the handitfelf, the joints of each

of the fingers grow out into tumours, at firll of a heart-

like form, correfponding with the articulations of the finger

bones ; but, in procefs of time, they grow to globular,

irregular, and almoft tranfparent tumours, ftill firm, or, at

leatl, of a cartilaginous firinnefs. The whole hand dege-

nerates into a deformed mafs, difcoloured, ulcerated, and
fetid ; from the individual knobs of which deformed mafs,

the points of the refpective fingers project like griffin's

claws, with crooked nails of enormous length." Page
58—60.
The foregoing paflage makes us tolerably well ac-

quainted with Mr. John Bell's fentiments relative to the

pathology of exollofes, and though we do not ourfelves

adopt fome of his conclufions, nor think that all bony tu-

mours coincide with his account, yet many cafes certainly

anfwer the defcription which he has given.

Some exoftofes cannot be difcovered before the patient's

death. Such was the cafe referred to by Boyer, of a per-

fon whofe parietal bone was found after death to be th-ee

times thicker than natural. A fimilar cafe is alfo related in

the memoirs of the academy of Dijon. In the latter ex-

ample, the patient died from an exoftofis on the inter:. -.1

fide of the os pubis. The tumour, by prefling on the

neck of the bladder, prevented the paflage of the urine,

and the introduction of the catheter.

Boyer notices the pofiibility of miftaking the head cf a

luxated bone for an exoltofis. He h,forms us, that this

happened with a young man, whofe clavicle was diflo.

at the end, which is articulated with the (lernum, The
tumour, formed by the end of the difplaced bone, was
miftaken for an exoftofis, and was treated as fuch, of count,

with no benefit.

Boyer alfo adverts to the liability of miftaking the en-

largements
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largements of the ends of ricketty bones for exoftofes. Fun-
gous excrcieences of the dura mater might likewife («s the

lame author explains) be erroneoufly conceived to be ex-

oftofes ; for, after they have deftroyed a part of the bones

of tin* cranium, they form an external protrulion. Their
real nature, however, may be calily difcriminated by at-

tending to their confidence and progrefs, and particularly

their pulfatory motion, which correlponds witli the action

of the arteries in general. We need not here fay more
concerning thefe fwellings, as they are already deicribed in

another part of this Cyclopaedia. See Dura Mater,
Tumours of.

There are certain fymptoms which may be faid to be

common to all exoftofes ; fuch are, a fwelling ; a fenfe of

weight ;
pain, or at leaft a degree of uneafineis arifing from

the morbid adlion ; and deformity.

Another c'.afs of fynvptoms may be called particular,

becaufe they are entirely dependent on the fituation of the

tumour. Thus, as Boyer obferves, and as we have related

in the article Exophthalmia, if an exoftofis were to take

place in the orbit, the eye would neceflarily be expelled

from that cavity. An exoftofis arifing from the inner fur-

face of the clavicle, or fternum, might occafion preffure of

confijerable blood-vefiels, and on the thoracic vifcera, fo

as to induce a train of very dangerous and even fatal con-

fluences
An exoftofis, arifing from the internal fide of the os pu-

bis, may give rife to a fatal retention of urine, as, indeed,

we have already detailed. A fimilar tumour, fimilarly

fituated, might aifo render parturition, in the natural way,

impoffible.

The generality of furgical writers reprefent fcrofula as

being a caufe of exoftofes. This ttatement, however, feems

to reft on no foundation whatever. The fwelling of the

joints, when they are affe&ed with fcrofulous diieafe, is

not produced by an expanfion of the bones themfelves, but

altogether by a thickening of the foft parts, fometimes

conjoined with a collection of a fluid refembling glair, or of

purulent matter in the capfular ligament. The head of a

bone, really enlarged from fcrofula, has never yet been de-

monftrated, and cannot be found in any of the collections

of morbid preparations in the various mufeums. The
particular form of difeafe, with which fcrofula affedls the

bones, we (hall defcribein fpeaking of the White Swelling.

A fcorbutic diathefis is alfo let down by authors as

fometimes exciting the growth of exoftofes : on this point,

we can only profefs our ignorance of any rational evidence

in favour of the opinion.

The venereal diieafe does undoubtedly occafion one fort

of exoftofes, denominated nodes ; but, theie we (hall dif-

mifs from prefent eonfideration.

It is painful for us to be obliged to acknowledge, that

we are almoft in total ignorance, in regard to the caufe of

exoftofes; f«r, excepting co res, which

fometimes unquef.i in: I id to the production of bony

i irs, we have no ccrtc.m 1 oi any others.

fohfl Bell informs us, that he lias feen aw
ankle fall into this difeafe, in conftquer.ee of a very trivial

accident ; the tibia and fibula grew into a common tumour,

the bones feemed annihilated, and a Luge offeous (hell ap-

peared to be fubftitutcd in their place. In the conrfe of

tha difeafe, the leg became twilled round i.i a lingular

manner, and enlarged to the fize of a pillow of a fet)

woman died of hectic f/om the open caries of the

tun, our. The lame author remarks, that the wrift, which

is more expofed to fprains and fractures, is molt, liable to

be thus deformed and ruined. lie reprefonts the hand

it (\ If as being alfo particularly fubjeft to fimilar diforder,

The original injury is fome (light blow, or fprain ; one
linger is Brfl d formed ; joint alter joint enl irgi ; one 6

after another becomes crooked ; the ft like talons,

and force t
I

into the very fleftl of fie fw< lied and
ulcerated ban. I, which, according to Mr. John Bell, they

fometimes penetrate through and throng!,. At length,

the hand degenerates into an unwieldy and irregular re

ftudded with knobs and bony tumours. This furgeon tells

us, alfo, that in conlequence of a neglected fracture of the

collar-bone, in a (lout young man, he once faw a tumour
produced ; partly confiftiug of bone, and partly of carti-

lage, riling to the height of fix inches, of round figure,

and iiifulated, moving when the arrsi was moved, too large

and too critically fituated over the axillary artery, to

admit of extirpation, and which Mr. John Bell doubts nor.

has by this time become carious, and occafioned death.

When exoftofes originate from external violence, the ex-

citing caule is involved in no obfeurity ; but the caufe

mod other inftances feem to bafde all human refearch. Fre-

quently, a constitutional difpoiition to the formation of

bony tumours, in various parts of the body, feems to prevail.

Mr. Samuel Cooper, in his " Dictionary of Practical Sur-

gery," quotes an example of a boy, who came out of Corn-
wall, fo exceffively afflicted with an apparent propenfity to

exoftofes, or an exuberant deposition of bony matter, that

a very trifling blow would occafion a bony fwelling on any
bone of his body. The ligamentum nucha? was offitied,

and prevented the motion of his neck ; the margins of the

axillae were alio converted into bone, fo that the poor lad

was, as it were, completely pinioned.

There is one fpecies of exoftofis remaining to be noticed,

which is of a very peculiar kind, as it is in its appearance

exceedingly like a bony fungus.

A linking inftance of fuch a difeafe has been recorded by-

Mr. Abernethy. The cafe being highly interefting, we
(hall take the liberty of quoting it. The patient, who was

34. years of age when the account was written, perceived,

when about ten years old, a lmall tumour on his left cheek,

which gradually attained the fize oi a walnut, and then re-

mained for fome time ftationary. About a year afterwards,

the tumour having again enlarged, a cauftic was applied to

the integuments, fo as to expofe the bone. The actual

cautery was next applied, and an opening thus made into

the antrum. After the exfoliation, the antrum became
filled with a fungus, which rofe out upon the cheek, and could

not be reltrained by any applications. Part of the fungus

alfo made its way into the mouth, through the focket of the

fecond tricufpid tooth, the other teeth remaining natural.

The difeafe continued in this ftate nine years, occafionally

bleeding in an alarming way. When the patient was in his

20th year, the whole fungus Houghed away during a fever,

am: did not return. After this, the fides of the aperture in

tie bone began togrowoutwards,formiug an exoftofis, which
nitude. A fmall exoftofis took place in

the mouth, but became no larger than a horfe-bean. The
• iftofis ol 1 n axillary bone was of an irregular figure,

and project
1

d f1 thi > hole circumference ol the aperture

a gse t wa -
1 tly forward, Mr. Abernethy compares

its appeal
1 n he was writing, with that of a large

tea-i ened upon the hue, the bottom of which may
be fuj communicate with the antrum. The diame-

ter of the cup, formed by the circular ''^-^ of the bone,

was three inches and a hall : the depth two inches and feveu-

itb.8. The general height of the (id :s oi the exoftofis,

from the bails of the- race, was two incl . its walls were
not thick, and terminated in a thin or Thein-

ments,
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teguments, a"> tliey approached this edge, became extenuated,

and they extended over the edge into the cavity. The
exoflolis reached to the nolo in front, and to the maiTeter

mnfcle behind ; above it included the very ridge of the

orbit, and below it grew from the edge of the alveolary

procefs. A line that would have feparatcd the difeafed

jfrom tlic found boi e, would have included the orbit and

nofe, and indeed one half of the face. Mr. Abernethy faw

no means of affording the man relief. Med. Chirg. Tranf.

vol. 2.

In regard to the treatment of cxollofes, it is exceedingly

difficult to lay down any determinate rules. With the ex-

ception of venereal nodes, we cannot fay that we are ac-

quainted with airy remedy which has the power of diminifh-

ing bony tumours. Perhaps blifters kept for a long while

open, by means ofthe favin cerate, and applied to the nearefl

fin-face of the integuments, might have the effect of ex-

citing the action of the abforber.ts, fo that the depofited

bony matter would be at leall in part removed. That blif-

ters would operate in this manner, we may conclude from

their having been known to diminifh the fwellingof venereal

nodes, after mercury has ceafed to be productive of any be-

nefit. However, we do not mean to reprefent this plan as

likely to anfwer fully in practice ; for, even were it to prove

fuccefsful, it could only be after fuch time and perfeverance

as few patients would allot.

The chief method of getting rid of an exoftofis is by at-

tacking the tumour with a cutting inltrument, and it is obvi-

ous that this mode of proceeding cannot be adopted, except

when no anatomical confederations forbid it. Hopes of its

fuccefs, a'fo, ihould never be fanguine; becaufe, though you

may fucceed in removing every particle of the bony fwelling,

flill the deposition of bone may continue, and the difcafe

recur, and this even in a more malignant form.

When an exoflofis has acquired much magnitude, it fel-

dom admits of being cut, or fawn away. But there are ex-

ceptions to this remark; for Heifter records an example of

an exoflolis, fituated on the middle of the ftcrmim, and as

large as a child's head, being Successfully extirpated. If an

exoflolis were to be met with, growing on the middle part

of one of the long cylindrical bones', with rather a narrow

bafe, an attempt might be prudently made to remove the

tumour, notwithstanding its fr/.e might be very great. When
the attachment of the fwelling is on the head of a bone,

near a large joint, an endeavour to extirpate the difeale is

much more dangerous.

It would be in vain to pretend to detail particularly how
the operator is to conduct himfelf in extirpating exollofes.

His fh ft object fhould be, if poffible, to make fuch incifions

through the foft parts as will expofe the bafe of the tumour,

fo a j to allow the faw to be applied to it. When this can

be effected, it is manifefl that the whole of the fwelling

may be removed by one Section made with the faw. In the

majority of cafes, final! fhort laws with long handles, in a

word, the inllruments defcribed in Mr. Hey'o '« Practical

Obfervations in Surgery," will be found much more pro-

per and convenient than larger ones.

Sometimes, when owing lo depth of fituation, or fome

other anatomical reafon, no direct attempt to cut through

the bafe of an exoflolis can be made, the furgeon may ven-

ture to remove the tumour by attacking its Surface with

trephines, the faws defcribed by Hey, or with a gouge and

mallet, as the French furgeons are fo much in the habit of

doing. When the confidence of the exoflolis is not too

hard, a llrong knife may be occafionally employed for re-

moving portions of the fwelling, which purpofe it will ac-

complifii betur than any faw.

The ancients, indeed, we might fay Several of the mo.
derns, have attempted to deilroy exollofes with the actual

and potential cautery. Sometimes thele violent means have

fulfilled the object in view ; but, frequently, inftead of af-

fording relief, they have killed a large portion of the bone,

and converted the dileafe into the more afflicting one of

necrofis, attended with large fores and abfceiTes, and often

with fuch debility and hectical fymptoms, as have ended in

death.

Few good practitioners of the prefent day, in England,
ever have recourfe to this plan for the extirpation of ex-

ollofes.

When prudence prohibits an endeavour to cut away an

exollolis, the difeafe fhould never be fullered to expand it-

felf in fo great a degree as to deprive the patient of the

choice of parting with his limb for the prefervation of his

life. Amputation fhould always be performed ere the dif-

order attains this deplorable Hate.

We (hall conclude the prefent article with this general

observation, that if an attempt is to be made to extirpate

an exoflofis, let it be done at an early period of the dileafe,

before its fize is very considerable.

EXOSTRA, in the Ancient Theatre, a place where fuch

parts of the play were recited as were fuppofed to be acted

privately in the houfe.

Exostra was likewifethe name of a warlike engine ufed

in the fieges of towns.

EXOTERIC and Esoteric, are terms denoting exter-

nal and internal, and applied to the double doctrine of the

ancient philofophers : the one was public or exoteric, the

other fecret, acroamatic, or efoteric. The firft was that

which they openly profeffed and taught to the world ; the

latter was confined to a fmall number of chofen difciples.

This method was derived originally from the Egyptians,

who, according to the united testimony of Herodotus, Dio-
dorui Siculus, Strabo, Plutarch, &c. had a two-fold philo-

fophy, one fecret and facred, another public and common.
The fame practice alfo obtained among the Perfian Magi,
the Druids of the Gauls, and the Brachmans of India. The
Egyptian priells, with whom it originated, fuflained the

character of judges and magillrates, and probably introduced

this distinction with a view to the public welfare, and to

ferve the purpofes of legiflation and government. Clement

of Alexandria informs us, that they communicated their

myfteries principally to thofe who were concerned in the

adminillration of the flate ; and Plutarch confirms the fame
declaration. However, others have fuppofed that they in-

vented the fables of their gods and heroes, and the other ex-

ternal ceremonies of their religion, to difguife and conceal

natural and moral truths ; but whatever was the motive of

their practice, it was certainly applied to political purpofes.

See Aristotle.
EXOTIC, Ef1-1x9.;, a term properly fignifying_/ir./yij,

or extraneous, i. e. brought from a remote or flrange country.

In which feufe we Sometimes fay, exotic, or barbarous terms

or words, &c.
The word is derived from the Greek, c£«, s^iAer, extra,

without, on the outjtde.

Exotic is chiefly applied to plants which are natives of
foreign countries, particularly thofe brought from the

Eaft and Weil Indies, and which do not naturally grow in

Europe.

The generality of exotics, or exotic plants, do not thrive

in England without fome peculiar care and culture ; they

require the warmth of their own climates, whence the ufe

of hot-beds, glafs-frames, green-houles, Sec Sec Gree.s-

houfe and Stove.
la
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Tii fending plants from one country to another, particular

cautions are neeeffaiy. The plantB fent from a hotter

country to i colder, fhould be always put on board ia the

Ipring of the year, that the heat of the feafon may be adr

.vancing as they approach the colder climates ; and on the
contrary, thofe which are lent from a colder country to a

hotter, fhould be fent in the beginning of winter.

The bell way of (lacking up plants for a voyage, if they

be Inch as will not bear keeping out of the earth, la to

have boxes with handles, filling them with earth, and
planting the roots as dole together as may he ; the plants

ihould be fet in thefe boxes three weeks before they are

to be put on board ; and in good weather they fhould be
fet upon the deck, and in bad removed, or covered with a

tarpaulin.

If they are going from a hotter country to a cold one,

they mult have very little moillure ; if, on the contrary,

they are going from a colder to a warmer, they may be al-

lowed water more largely, and being {haded from the heat

of the fun, chey will come fafe.

Many plants, however, will live out of the earth a great

while ; as the fedums, cuphorbiums, ficoides, and other fuc-

culent ones. Thefe need no other care than the (lacking of

them up with mofs in a clofe box, and there ihould be a little

hay put between them, to prevent them from wounding or

bruifing one another, and holes bored in the boxes to keep
them from heating and putrefying. In this manner they

will come fafe from a voyage of two or three, or even four

or five months.

Several trees alfo will come fafely in the fame manner,

taking them up at a feafon when they have done growing,

and packing them up with mofs. Of this fort are oranges,

olives, capers, jafmines, and pomegranate-trees. Thefe,
and many others, are annually brought over thus from
Italy ; and though they are three or four months in the

paffagc, feldom mifcarry. And the bell way of fending

over feeds is in their natural hulks, in a bag, or packed up
in a gourd-fliell, keeping them dry, and out of the way of

vermin. Miller.

Dr. Lifter has a difcourfe in the Philofoph. Tranf. on
Exotic Difcafcs, i.e. fuch difeafes as are never bred among
us, but brought, from time to time, by infection from other

countries. Such, according to this author, are, 1. The
plague, which is properly a difeafe of Alia, where it is epi-

ic. 2. The fmall-pox, which is an Oriental difcaie, and
not known to Europe, or even Afia Minor or Africa, till a

(pice-trade was opened to the remoteft p&rt of the Indies,

whence it originally came, and where it Hill rages more
cruelly than among us. 3. The griping of the guts, which

he takes for a difeafe peculiar to the Weft Indies, and
yearly received from thence : for this, he adds, is a quite

rent difeafe from the tormina ventris of the ancients,

and is fcarce ever known in the midland counties, or far in

the north of England.

EXOUCONTII, in Church Hi/lory, a kind of Arian
rics, who maintained that the Son of God was made out

of nothing : /'. e. 'Ex txi uk o.'/u, fuppofed by Gorhofred to

bf the fame with the Exocionita; ; but this opinion is con-

tradicted by the authority of Theodorct.

EXPAND, in a Military Senfc, relates to theexterior of

a line or front,
I
fiei for the purpofe of occupyinga greater

fpace, or in ord r to outflank the enemy, thereby to beat in

his win; il re.

It is often of the greateft importance to prefent a more

of !'ni', efpci ially if it can be directed towards

particular fpol ; for inftance, when a column is iffuing

jrom a defile, .. d troit, or pal's, the enemy will certainly

Vol. XIII.
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endeavour to pour upon its front as heavy a fire as the fpace
may allow,

Thus, lie will probably oppofe a formidable cannonade
thereto, fo that the (hots may range along the column, do-

ing great havoc therein, not only among the foldiery, but
dcltroying the cattle, and difabling the artillery. The reft

of the field he will generally occupy in an inilefted form,

presenting a erefcent ; much the fame as that oppofed to

the immortal Nelfon in his laft victory ! I»y this means
every muiket become:', obnoxious, each being levelled at the
head of the column.

If we imagine 3">co men to be drawn up in fuch a manner
as may produce this effect, and that five or fix guns are

brought to bear as above defcribed, with perhaps a body of

cavalry ready to charge in flank, when the column may have
proceeded to contend with the centre of the oppoling force,

we (hall then fee how neceffary it is for the column to ex-

pand with all poffible celerity, and not to attempt fuch an
attack before a fufficient front can be formed to make it

with effect.

The mode of expanding may be feen under the article

Deploy, where this particular operation will be found
more fully defcribed. We (hall in this place remark, that

e .panlum is by no means proper where the enemy can bring

a large body of cavalry to act in an open country, unlets

an equal number of fuch troops may be at hand to oppole
them.

Where a line of intrenchments is to be carried, expanfion

is not eligible
; yet the concentration mult be managed with

peculiar care whenever the enemy may be able to line their

works with artillery, elpecially howitzers of laige calibre,

which, by pouring grape among clofe bodies of men, would
foon thin their ranks, and probably occalion, what is deli-

cately called, " a precipitate retreat." The belt authori-

ties inltrnft us to fay, that nine battles in ten are loft by
allowing the troops to be too expanded : in fuch a condi-

tion they ait every where weak ; whereas, when properly

concentrated, they are every where formidable.

We may from this collect, that allowing an army to cover

too great an expanfe, is, generally Ipeaking, ex poling it to

ruin ; it enables the enemy to force a line in whichever

quarter they may judge proper, and, after forcing it, to cut

up the feveral parts in detail. Hence, blockades are, with
few exceptions, extremely dangerous, as mav be better un-

derftood by reference to environ, which fee.

When a column is to expand or deploy, or when an aug-
mentation of front is to be made, inch ought to be done
w ith great promptuefs, and under a heavy fire from each di-

vision, fa fall as it can arrive at its Ration in the line. By
this means, elpecially if the wind be favourable, the whole
may be done under cover of the fmoke, and the enemy may-

be fo rapidly gained upon, as in turn to render it noceffary

for him to change pofuion ; but without great coolnefs and
finnnefs, nothing- will be effected.

EXPANDING RiGGr.n, or Drum, in Mechanics, is a
wheel, or rigger, to receive an endlefs rope, which can be
enlarged or diminifhed in its diameter, to give a greater or

lels velocity to the rope.

The common expanding rigger is a call-iron wheel with

twelve arms, in each of which a groove is formed, extending

nearly from the centre to the circumference, as A A, Jig. 5.

Plate XXVI. Mechanics. Againll each arm a piece of wood
is placed, which has a rebate fitting into the groove, and a
fcrew-bolt palling through both wood and the arm of the

wheel ; a nut ferewed upon the bolt fattens the bolt and
wood at any place in the groove : each piece of wood has

a groove in it to receive the rope which paffes round tlm

4 U wheel.
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wheel. The diameter of this rigger caa be altered by loofcn-

ing the nuts, then placing the pieces of wood all in one circle

of the propofed diameter, and fattening them there by the

nuts. To facilitate the placing of the pieces of wood in one

circle, each arm is divided into inches, and numbered from

the centre.

Mr. Andrew Flint, of London, lately received a premium

ef fifty guineas from the Society of Ats, for two expand-

ing band wheels, or riggers. Figs. 5, 6, and 7, arc different

views of the firft of thefe ; A A is a call metal wheel with

twelve arms, each divided by a groove from near the centre

to the circumference : thefe grooves receive rebates on the

backs of twelve racks a a, Jigs. 6 and 7, which have project-

ing pieces b, b, with grooves to contain the endlefs rope d d.

In fig. 5. which is a back view of the wheel ee, are nuts,

which draw up the racks to Qide in the grooves without

fliake, « et freely to and from the centre: the racks are moved

all together by means of a circular plate tl d, which has a

fpiralrib upon it entering between the teeth of each rack,

fo that when the plate is turned round, all the racks move

to or from the centre at once: the fpiral plate tit! is fcrewed

to an iron crofs, which fits upon the axis//, and is turned

round by a pinion ^ of iix teeth, working into a ring of

teeth made in the iniide of the fpiral plate (/.

Another method of accomplifhing the fame object is by

means of twelve fcrews h (Jigs. 8. and 9) pointing to the

centre of the wheel; they are are all moved together by

means of equal bevelled wheels fixed on them ; by this means

the fcrews are turned about contrary ways alternately :

they mud, therefore, be alternately cut right handed and left

handed, that they may produce the fame effect. The fcrews

are turned, when the diameter of the rigger is to be altered,

by a winch put upon any of the three fquares /', h, h, on

the ends of the fcrews. In this machine the number of

fcrews muft be even.

Figs, ic, 11, and 1 2, are drawings of an expanding rigger

contrived by the writer of this article : it conlifts of two

wheels of call -iron A, A, {Jigs. 10, II, and 12.) which have

fixteen tectorial apertures marked a. which leave fixteen

arms between them ; the arms and the fpaces are exactly

equal, and each arm has a triangular piece of wood bde,

{fg. 12.) fcrewed upon it, by four fcrews going through the

arm into the wood, which is alio kept firm and perpendi-

cular to the face of the wheel, by a rib/, {Jig. 11.) which

projects from each arm, and is let into a groove cut in the

wood. The wheels have fockets^, {Jigs- 10 and 12.) which

are bored out with a very true cylindrical hole to receive

the fhaft or fpindle B B of the rigger, which is turned in

the lathe to fit the fockets without fliake, yet at the fame

time allowing them to move backwards and forwards upon

the axis B B. The wheels are put together upon the fpin-

dle facing each other, the wooden triangles of one wheel

entering the fpace between the arms of the other, as is fhewn

in figs. 10 and 12 ; in this manner it is plain that the points,

or rather plane, of interferon of the triangles bde of

each wheel, will form a circular groove to receive a rope,

which groove can be increafed in its diameter by advancing

the wheels towards each other, or diminifhed by fetting

them farther apart, as inJig. 10. The wheels are prevented

from turning on the fpindle by means of a fillet, which is

inferted partly into a groove cut in the axis, and partly in

another groove made in the focket of the wheel. The
wheels may be brought nearer together, or thrown farther

apart, by two fcrews h, h, {fg. 12.) which have fockets

in one wheel, and are tapped into the other : two equal

cog-wheels i, /', are keyed fad upon the fcrews, and an in-

termediate cog-wheel I, placed loofely upon the main asis

EXP
between them, caufes both fcrews to turn at the fame time,

A more limple method of altering the diameter is by pufh-
ing the wheels together by hand, and fattening them to the
axis by fcrews e,e, Jig. 10.

EXPANSION, id Mctaphyjus, expreffes the idea we
have of lalling or preferving dillance, /. e. of dittance, all

the parts wiiereof exift together.

Expansion, from the Latin expando, in Philojophy, de-

notes the increment of furface or of bulk, of which natural

bodies are fufceotible. With refpedt to the expanfion of
furface, feethe articles Ductility and Gold Beating.

Bodies of ever)- kind, as far as we are acquainted with

them, are expanded in bulk by heat, and are contracted by-

cold ; and to this law there are very few exceptions, which
will be noticed in due time. The expanfior.s, or the incre-

ments of bulk, are not exactly proportional to the incre-

ments of heat in the fame body ; nor are different bodies

expanded alike by the like elevation of temperature.

Thus, if a quantity of water be increafed one inch in bulk,

by the communication of ten degrees of heat, the commu-
nication of twice or thrice as much more heat will not caufe

it t* expand two or three inches more. Alfo, if a rod of

gold, and another fimilar rod of glafs, be heated to the fame
degree, their increments of bulk, arifing thereby, will not

be equal, the gold expanding more than the glair.

Of the three principal dates of natural bodies, viz.

folids, liquids, and elaftic fluids, the folids arc expanded

leaft ; the liquids are expanded more than the folids, but

the elaftic fluids are expanded a vaft deal more than the

liquids. The knowledge of the precife quantities of thefe

expanfions of bodies is of great ufe in philofophy, in me-
chanics, and in other fcientific fubjects ; hence no pains

have been fpared by philofophers to inveftigate and afcer-

tain them ; various inflruments have been contrived fov

that purpofe ; innumerable experiments have been inftituted ;

and a great many ufeful refults have been obtained. Of
thefe refults we fhall now endeavour to give a regular and
diftinft account.

The inflruments which have been contrived for the purr

pofe of meafuring the expanfions of folids arifing from an

elevation of temperature, are called pyrometers. The ob-

jects which muft be had in view in the conftrudtion of py-
rometers, are to form a fteady frame, wherein folids of a cer-

tain length may be applied either fucceffively, or feveral of

them at the fame time, fome contrivance by which thofe

metallic bodies may be heated to any required degree, and a

mechanifm capable of meafuring the increafe of bulk which
is caufed by the heat ; and this may be accomplifhed by
means of multiplying wheels, by levers, by fcrews, by a

microfccpical micrometer, or othenvife. See Pyrometer.
Some of the firft determinations of the expanfion ef

bodies, that may be confidered as being fufnciently accurate,

were made by M-. Ellicct with a pyrometer of his con-

trivance. Mr. Ellicot determined the proportional expan-
fions of feven metallic bodies by the fame elevation of tem-
perature. They are as follows

:

G. !J. Silver. BraCs. Cupper Irun. Steel, and Lead.

89. 60. 56.73- 103. 95- 149.

Mr. Smeaton contrived a much better pyrometer, and
with it he determined the expanfion.; of feveral folids. Mr-
De Luc alfo contrived a pyrometer of a peculiar con-

firmation ; but Mr. Ramfden's pyrometer is fuperior to any
other contrivance of the kind.

The following table (hews, in parts of an inch, how much
one foot length of different fubftances is expanded by 1S0

of heat, Fahrenheit's fcale, between the feezing and the

boiling



EXPANSION.
boiling points of water. To the fird feven fubftanccs,

( which were examined in Mr. Ramfden'a mofl accurate

pyrometer,) there are added the expansions for a fingle de-

rive of h<-at. The others were determined by Mr. Smca-
ton with liis pyrometer.

Fahrenheit's Scale.

Standard brafs fcale, fuppofed to

be Hamburgh brafs

Englifh plate brafs in form of a

rod -

Englifh plate brafs in form of a

trough ....
Steel rod ....
Caft-iron prifm ...
Glafs tube ....
Solid glafs rod ...
White glafs barometer tube

Martial regulus of antimony .

Bliflered fteel

Hard fteel ....
Iron .....
Bifmuth ....
Copper hammered ...
Copper eight parts, with tin one

part .....
Call brafs ....
Brafs fixteen parts, with tin one

part -

Brafs wire ....
Speculum metal ...
Spelter folder, viz. brafs two

parts, zinc one ...
Fine pewter ....
Grain tin

Soft folder, viz. lead two parts,

tin one ....
Zinc eight parts, with tin one, a

little hammered - - -

Lead .....
Zinc or fpelter ...
Zinc hammered half an inc\i/>er

foot - I 0.0373

Iron, inftead of being condenfed into a fmaller bulk,

expands in its tranfition from*a fluid into a folid ftate ; fo

that a quantity of iron occupies more room in the folid form

than it does in a fufed flate.

Dr. Wollafton, in order to form fome eftimate of the Com-
parative rate of expanfion of platina and palladium, lays,

" I rivetted together two thin plates of platina and

palladium, and oblerving that the compound plate, when
heated, became concave on the fide of the platina ; I afcer-

tainedthat the expanfion of palladium is in fome degrees the

greater of the two. By a fimilar mode of companion I

found that palladium expands confiderably lets than flcel by
heat." Phil. Tranf. for 1805.

It mull be remarked with refpedt to the expanfion of glafs,

that fometimea glafs tubes are extended more than folid

glafs rods : their dilatation, however, is not coullant ; for

tubes of different diameters, or of different forts of glafs,

are expanded differently by the like degrees of heat.

Wood is not expanded much longitudinally1

; that is, in

the direction of if. fibre:;, by heat, and this is particularly

the cafe with deal and other ftraight -grained wood. Pro-

By i°

—

1

By 180 .

0.0001237 0.0222646
1

0.0001262 0.0227136

0.0001263 0.0227386

0.0000763 0.0137363

0.0000740 0.0133126

0.000051

7

0.0093138

0.0000539 0.0096944
-- - 0.0 1 00
. . 0.0130
. . 0.0138
- - 0.0147
. . 0.0151
. 0.0167
- - 0.0204

. . 0.0218
- - O.Oi2

j

. . O.O229
- - O.O232
- - 0.02j 2

. . O.0247
- • O.O274
- - O.O298

0.0301

0.0323

0.0344
c-0353

bably, upon the whole, the longitudinal expanfion of wood
is hefs than that of glafs. It has been obferved, (efpecially

by Dr. Rittcnhoufc, Tranf. of the American Phil. Society)

that very dry and feafoncd wood, if not expofed to a very

high or to a very low temperature, will expand in length

pretty regularly : otherwifc its expanfion by heat, and its

contraction by cold, are very irregular : for they feem to

depend partly upon the heat, and partly upon themoiflure,

which the wood acquires in certain circumftances, and is

deprived of in others.

It is hardly neceffary to mention, that the folids of the

preceding table contract their dimenfions by cooling as much
as they are expanded by heating ; thus, for inflance, if a
yard length of any particular metallic body, by being heated

loo~ above the actual temperature of the atmofphere, be
lengthened one fiftieth part of an inch ; afterwards, when
cooled down to the temperature of the atmofphere, it will

be found to have loft exactly that fiftieth part of an inch

which it had acquired by heating.

From the experiments hitherto made on the expanfiom

of iolids by heat, no correfpondence has been obferved

between the expanfions and the quantities of caloric they

are capable of abforbing. The fufibility of metals feems

to coincide with the dilatations
;

platina, the leaft fufible of

the metals, dilates the leaft; lead dilates moft ; and the moll

fufible glafs is alfo the moft dilatable. We may therefore

conclude with Mr. Berthollet, that bodies are fo much the

more expanlib'e, the lefs caloric they require to change their

conftitution from folid to liquid, and from liquid to gafes or

vapours.

There is a fubftance which expands when heated ; but

does not contract when cooled ; and of this lingular property

Mr. Wedgwood availed himfelf for the conftruclion of his

ingenious thermometer for meafuring the highefl degrees of

heat ; viz. thofe degrees which exceed the fcale of the

mercurial thermometer. (See Thermometer.) The fub-

ftance alluded to is the argillaceous earth or clay, and it

appears that the above-mentioned property belongs, more or

lefs, to argillaceous bodies of every kind. This property

may at firll fight appear to be an unaccountable exception

from the general law : the difficulty, however, will var.ifh, if

it be conlidered that bodies of the argillaceous genus contain

a confiderable quantity of water, and that the contraction

of thefe bodies, when expofed to the action of a ftrong fire,

is in great meafure due to the efcape of the water, and hence

they do not contract by fuhfequeut cooling.

The method of meafuring the expanfions of fluids is to

inclofe them in a certain vefTel, and to meafure that part of

the cavity of the vefTel, which is occupied by the fluid tinder

trial, in different temperatures. It is evident that the lub-

flauceof the vefTel is likewife expanded by the heat, and of

courfe the cavity of the veffel is enlarged. Therefore, when
we find that the bulk of the fluid is increafed, that incre-

ment is only the difference between the enlarged capacity

of the veffel and the increafed bulk of the fluid. This

(hews the neceffity of forming thofe veffclsof fuch lubftanccs

as are leaft expanfible by heat. Indeed glafs is the fub-

flance which i-. univerfally ufed for fuch purpofes, both on

account of its little expaniibility, and of its tranfparency ; be-

fides its having other ufeful properties, A glais veffel, filled

to a certain degree with a liquid, for the purpole of (hewing

the expanfions of that liquid in different temperatures, or for

the purpofeof (hewing the temperature of thecorrtfponding

expanfion of that liquid, is called a thermometer ; viz. a

meafure of the temperature. See Thbvrmomei
. The propereft fhape for a thermometer is that of a long

4 U 2 tube
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«ubewith a narrow bore, having a globular cavity at one

end ; which, familiarly (peaking, may be called a globular

glafs bottle with a long and narrow neck. The globular

cavity, and part of the tube of one of thefe veffels, is tilled

with tlie liquor whofe expanfion is to be examined, and the

veffel is then heated, in conference of which the liquor,

•which is contained in it, is expanded, and not being able to

extend itfelf any other way, all the increment of bulk mutt

be manifefted in the tube ; wss. the furface of the fluid will

rife in the tube ; or, if cooled, it will defend in it. If the

fame vefTel of the above-mentioned (hape be fucceffively filled

with different fluids, and with each fluid it be expofed to

certain degrees of temperature, (which muil be determined

by an accurate thermometer, ) the proportional expansions

of the different fluids may thereby be afcertaioed. The iame

objcft may be obtained by filling federal inch w OTeli with the

different fluids, that are to be examined, and heating or

cooling them all at the fame time ; but in this cafe the

correfponding capacities of the different veflels mull be pre-

vioullv ascertained; which may be done by filling all the

veffels with the fame kmd of fluid, and cxpofing them all

to different degrees of temperature; fo that the eoirefpond-

ing elevations of the fluid in the different veflels may be

marked on the tubes. Thefe veflels are afterwards emptied

and tilled again with the fluids, Sec. Thus the proportional

expanfions of liquids may be determined ; but when the ac-

tual or abfolute increafe of bulk is required, then the capa-

city of the veffel mull be accurately gauged. This mea-

furement of the capacity may be accomplilhed in the fol-

lowing manner. In the firft place weigh the empty glafs

tube ; fecondly, fill part of the tube with a convenient

fluid, (mercury, for inftance, which is the fitted for fuch

purpofes) ; thirdly, meafure the length of the tube which

is occupied by the mercury, and weigh the inftrument a

fecund time ; then, by fubtra&ing this fecond weight

fiom the .former, you will have the weight of mercury

which fills up a certain length of the cavity of the tube ;

fourthly, fill the bulb of the vcffel entirely with mercury,

and weigh the veffel a third time. This weight being

fubtracted from the firft, vis. from that of the empty veffel,

will leave the weight of the mercury in the bulb. Now,
having the weight of the mercury in the bulb, as well as of

that which fills a certain length of the tube, the ratio of

the former to the latter may be eafily determined by fimple

divifion. Alfo the abfolute quantity in bulk of the former

is obtained from the well known fpecific gravity of mercury,

and from the weight of a cubic inch of diftilled water,

which (when the barometer is at 29.74 inches, and Fah-

renheit's thermometer at 66 ) is equal to 252.42 grains
" Troy ; one pound Troy being equal to 5 ; 6o of thofe grains.

An Englifh cubic inch of mercury of the fpecific gravity

13.6 weighs 3443-- Englifh grains. Inftead of mercury,

fome other fluid may be employed for this purpofe ; but not

fo conveniently as mercury. The expanfions of a fluid,

which are caufed by different degrees of heat, may like-wile

be determined by afcertaining the fpecific gravity of that

fluid in different temperatures ; for the fpecific gravity de-

creafes in proportion as the fluid is expanded, and vice

•eerfd ; but this method is not capable of as much accuracy

as the former.

Liquids differ from each other in regard to their expanfi-

bility ; fome expanding more than others. Alfo the expan-

fions of the fame liquid by equal degrees of heat are not

qnite regular ; and it has been obferved that this irregu-

larity is greater when they approach the ftate of vapour.

Upon, the whole, mercury has been found to be expanded by

heat more regularly that any other fluid 5 yet it> increments

of bulk are not perfectly regular. Mr. De Luc, with great

care and patience, has endeavoured to afcertain the reaJ

expanfibibty of mercury, or rather the real quantities of

heat that are required for expanding mercury arithmetically,

viz. by equal augmentations. Thefe are cxprelfed in the?

following table, the firft column of which contains the de-

grees of Reaumur's fcale, from five to five, which are equal

parts; the fecond (hew a the real quantities of heat which

are required to raife the mercury to the correfponding de-

grees, where z is a fixt but unknown quantity ; and the

third column (hews the differences of thole quantities. De
Luc's Recher. fur les Modif. de la Atmofph. 1772, p. 3C9.

lira! differences

of heal rorre-

_ to the
Men uriu) Real quantities

variations of the
Thcrmom. ot l.cat.

Mercury in the

thermom. hum -.<

Point of boil, water Be 2 4- S0.00

75
7°
65

2+ 75.28
2 + 7c.56

2-r'

-4-~-
—4.72
-4-79
-4.81
_ 4.Sl

-4.S9
-4.89
-4-97
—5.00
—5.08
-5.10
-5.10
-

5 i3
— 5.20

-5.31

(0

55
5°

45

2 + 60.96
z+ 56.15
2 + 51. 2 ri

2 + 46.37

40

35

2+4I.4O
= -36.40

30
25

2 + 3I.32

2+26.22

1

20

>5

2 + 21. 12

24-15.94
10 at+ IO.74

5 = 4- 5-43
Point of melt, ice

-5-43

From the third column it appears, that the differences of

beat reqnifite to make equal and progrefiive additions to

the bulk of the mercury, though not exaftly equal, yet

are not very far from the ratio of equality. If the bulk

of a quantity of mercury, at the temperature of 32"

Fahrenheit's fcale, be conceived to be divided into loo,oco

equal parts, and then be heated as high as the temperature

of boiling water; (i'.'2.2!2 ) its bulk will thereby be in-

creased by i 836 of thofe parts.

The expanfion of water is attended with a lingular devia-

tion from the general law ; viz. this fluid is expanded by
heat from about the 40th degree of Fahrenheit's thermo*

meter upwards ; but below 4:- its bulk is expanded by a

farther decreafe of heat, or increafe of cold ; and in fact ic«

is lighter than water, fo as to float upon it ; the fpecific

gravity of ice being to that of wrter nearly as 7 to 8. The
bulk of ice is to that of the water, when the ice is melted,

as 9 to S very nearly. The bulk of water, from its moil

contracted ftate at the temperature of 40% increafes conti-

nually ; but that increafe is not very regular ; for inftancej

the increafe of bulk from 1 8o3 to 2 1 2°, is confiderably

greater than from 40° to 72". If the bulk of water at 4:
J

be called r, its bulk at 212° will be 1.C47S5. Beyond
that degree of heat water becomes vapour ; viz.. an elaftic

fluid, and the formation of this elaftic fluid on the fides ot

the veffel within the water, forms the bubbles, the efcape

•£
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of which ConflitiUes the boiling. The bulk of fleam at

the boiling point is fomewhat left than i8o:> times the bulk
of the water from which it originated,

The expanfion of freezing water is not owing to the ex-
trication ol air ; for water deprived of air expands like other
water in freezing. Mr. Mairan attributes it to a (Irong ten-

dency the particles of water have to arrange tlu-infelvcs into

ranks and lines, which crofs one another at angles ofOj°
and 120 . This tendency feems to begin at the tempera-
ture of 40 . The expaniion of freezing water has a pro-
d.;.ious force. It is owing to this that in hard trolls timber
is burft, plailler is removed from walls, and even iron mor-
tar (hells filled with water, and accurately Hopped, have been
burft by the freezing of the water.

This lingular property of water, <u/aj. its expanding from
the temperature of 40 downwards, fo as to become lighter

and lighter in proportion as it becomes colder and colder, is

a molt ftViking inflance of the wifdom of the Creator, and
is a property of immenfe confequence to the very exillence

of animals and vegetables. A quantity of water is indif-

penfably neceffary to animals and to vegetables at all times

of the year. In winter, when the cold air freezes the fur-

face of the water, that effect feldom penetrates lower than

two or three feet. Below that depth the water continues

fluid, and the cruft of ice itfelf contributes to preferve its

fluidity. The heat of the earth, which has been acquired

during the iummer, undoubtedly prevents the formation of

ice below a certain depth. But if water in cooling had
continued to increafe in fpecilic gravity, and had ice been
actually heavier than water, the heat of the earth would
not have been fufficient to prevent the total freezing of all

the waters of lakes, feas, rivers, &c. " For,"' fays count

Water! Alco-
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The expanfions of elaflic fluids, fuch as common air, the
gafes, and vapours, are more difficultly afcertained ; for
the expanfions of thofe fluids are occafioned by a diminution
of prelfure, as well as by an increafe of temperature ; aud
it is difficult to fubjeft any of thofe fluids to the aftion of

Rumford, " as the particles of water on being cooled at olle °f thefe caufes only at a time, in order that the effect of
the furface would, in confequence of the increafe of their each may be duly eftimated.

fpecilic gravity, on parting with a portion of their heat, When common air is aded upon by preffure only, inde-
pendent of any alteration of temperature, its bulk is found'
to increafe and to decreafe in the inverfe proportion of the
preffure ; thus, the air clofe to the furface of the earth is

compreifed into the bulk which we experience, by the fu-

nr.mediatcly delcend to the bottom, the greater! part of the

heat accumulated during the fummer in the earth, on
which the water repofes, would be carried off and loft before

the water began to freeze ; and when ice was once formed,

its thicknefs would increafe with great rapidity, and would perineumbent atmofphere. If that preffure be increafed
continue increafing during the whole winter; and it feems the bulk of the lower air will be contracted, which is ma-'
very probable that in climates which are now temperate, the nifefted by an augmentation of its weight ; if that preffure
water in the large k.kes would be frozen to fuch a depth in be diminifhed, the bulk of the lower air will be increafed
the courfe of a fevere winter, that the heat of the enfuing as is manifefted by a diminution of its weight. And this
fummer would not be fufficient to thaw them ; a.,d fhould expanfion and contraction of the air is exactly but inverfely
this once happen, the following winter would hardly fail to proportional to the preffure ; fo that a double preffure will
change the whole mafs of its waters to one folid body of comprefs it into half the fpace, a treble preffure into one

which never more could recover its liquid form, but third of the original fpace, &c. The fame t
ice, wnich. never more could recover

mult remain immoveable till the end of time." ( 7th

Effay.)

The following table (hews the expanfions of the principal

liquids that have been fubmitted to fuch experiments, ac-

cording to Mr. De Luc's obfervations. With refpeit to

this table it mn(l be underftood that different thermometers

(each being filled with a particular fluid, fuch as is men-

tioned at the top of each column, and each being divided

into 80 equal paits between the freezing and the boiling

points of water) are placed with their bulbs in the fame

vefTel full of water, and that the water is gradually heated.

Then when the mercurial thermometer Hands at 5 , 10 , 15 ,

fcc. the furfaces of the fluids in the other thermometers

inngi mutatis
mutandis, may be faid of the removal of preffure, and of
the expanfion thereby arifing. This elafticity of the air has'
not been found to be impaired by a long continuance of the
preffure ; for air has been left during feveral years very much
comprefl'cd in proper veffels, wherein there was nothing that
could have a chemical action upon it ; and afterwards on
removing the unufual prelfure, and replacing it in the fame
temperature, the air has been found to recover its original
bulk. It is not known how far a quantity of air may be'
expanded by removing the preffure, no/ how much it may-
be comprefl'cd by increafing the preffure ; for no experiments
luive as yet been able to afcertain cither limit.

The inftrument, in which the expaniion of air is tried,

will be found at the degrees which ftand on the fame levels ;. has been called manometer, (which fee,) It is a fort of
for inflance, when the mercurial thermometer (lands at 40 , large air thermometer, confiding of a tube five or fix feet

the water thermometer will be found to Hand at 20 ,5, the long, having a bulb atone end, and being open at the other
fpirit thermometer will be found to Hand at 35 , th« oil end. Tfic bore of the tube is about a 20th of an inch in

thermometer at 39".2, &c diameter. A fniall quantity of quickfilver is placed in fome
part'
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part of the cavity of the tube, and the expanfion of the air

in the bulb, when heated, forces the quickfilver to move
towaids the open end of tin- Mbe. The degree of h<- at to

which the manometer i9 expofed is meafured by- means of a

thermometer; the quantity of expansion of the air is mea-

sured by gauging the manometer, and making marks on the

tube, which may indicate puts of the cavity of the tube that

are proportional to the capacity of the manometer; as for

iuftance toodths, iocodths, &c. Ey placing the manometer

horizontal or vertical, either with the bulb downwards or

upwards, the air in it may either be left of the natural den-

fity, or it may be condenfed, or, lallly, it may be rare-

fied ; for when the manometer lianas horizontal, the quick-

filver in the tube does not prefs upon the air in the bulb,

nor on that of the atmofphcre : when the bulb is downwards,

the quickfilver preffesupon theair of themanometer,and when
the bujb is upwards, the quickfilver prelfes againfl, and coun-

tera&s,in fomemeafure, the gravity of the atmofphere. Hence
this preiTure, and this expanfion of the air within the manome-
ter, may be increafed to any required degree by increafing the

quantity of quickfilver within the tube : and thus the expan-

fibility of common, or of condenfed, or of rarefied air, may be

tried. The expanfion of air, by the fame degrees of heat,

differs according to its denfity, and to the quantity of

rr.oifture it contains ; nor are the increments of its bulk pro-

portional to the degrees of temperature.

It appears from Col. Roy's very numerous experiments

(Phil. Tranf. vol. 67th) that 1000 parts of air, of the den-

fity of the common atmofphere, at o° of heat, become

1484.21 at 2I2
C

; -viz. are expanded 484.21, by 212 of

heat.

1 coo parts of air loaded with 2\ atmofpheres, are ex-

panded 434 of thofe parts, by 212° of heat.

ioco parts of air preffed only with iths of an atmofphere,

are expanded nearly 484ofthofe parts by 2

1

2° of heat.

ioco parts of air prefled with -|th of an atmofphere, are

expanded about 141 parts by 180" of heat ; viz. from the

freezing to the boiling point of water.

From thefe kft experiments," Col. Roy fays, " it would

feem that the particles of air may be fo far removed from

each other, by the diminution of preffure, as to lofe a very

great part of their elailic force."

The above-mentioned expanfions of air are by no means

regular : viz. thev are not proportional to the number of

the degrees of heat. The maximum of expanfion takes

place between 52° and 72 : and the minimum is conftantly

al the boiling point of water. Moid air expands a great deal

more than dry air, efpecially when it approaches the boiling

point of water ; fo that between j 92, and 212°, rnoift air

expands about eight, or nine, times as much as dry air in fimi-

lar circumftances.

The expanfious of gafes may be tried and determined in

the fame manner as the expanfion of common air. From a

long ferics of experiments, MetTrs. Guyton and Prieur de-

duced a dilatation peculiar to each gas ; but Mr. Guy-Luf-

fae has {hewn, that all gafes, without exception, poflefs the

fame expanfibility at the fame degree of temperature, and

that the prefence of water in gafes occafioned the errors into

which his predecefTors had fallen. He is led to conclude

from his experiments made on gafes reduced to the utmoft

degree of drynefs, that 100 parts of each of the permanent

gafes acquire an increafe of ^\ji>y every degree of the ther-

mometer from o to 80 Reaumur's fcale. Vapours, he alfo

thinks, follow the fame laws of dilatation as gafes, provided

the temperature be fufficiently elevated to keep them in the

elailic Hate. Therefore, Mr. Chaptal fays, it' may be laid

down as a principle, that gafes and vapours are equally dilat-

able, and equally compreffible ; but it will be necclfary to be
more particular with refpeet to the expanfibility of the va-

pour of water, upon the clafticity of which numerous na-

tural phenomena, and the aclion of fcveral important ma-
chines, depend.

Mr. Schmidt alfo made a fcries of experiments upon the

expanfibility of air, made as dry as poffible by expofure to

hot potafh. He found the expanfion of a quantity of air

which meafured one inch at the freezing point, viz. at the

temperature of o° Reaumur's thermometer, to expand a- be-

low.
Deirrees of Expanfion

Reaumur. (( One inch.

I 0.0044^7 f

4 0-0178700
8 O.O3574O
12 O 0536100
16 O.O714800
20 O.089350O
24 O.IO722CD
28 o.i2509 ,

:9

3 2 e. 1429600
36 0.160)5300

40 0.1787:0:

This table alfo (hews, by its differing from the refults of
D'Amontons, De Luc, Lambert, Schuckburgh, Ber-
thollet, and others, that thofe gentlemen operated upon air

more or lefs charged with moifture. They alfo took the

barometers at different altitudes. In Mr. Schmidt's experi-

ments the barometer was taken at 29,841 Englifh inches.

Thete variations of the rates of expanfibility of rnoift air,

faturated at different temperatures, Schmidt attributes to

the variations of the degrees of affinity between air and va-

pour.

Water heated to the 2 1 2th degree of Fahrenheit's thermo-
meter (or thereabout, for the different gravity of the atmo-
fphere occafions a considerable difference) overcomes the ordi-

nary preflure of the atmofphere and becomes fleam, an elaflic

fubflance, the bulk of which at that point is fomewhat lefs

than 1800 times the bulk of the water from which it origi-

nated. Beyond that point vapour is expanfible in a mofl

aflonifhing degree; for -;o~ more of heat (viz. the tempera-

ture of 242^) will double the elailic force of fleam
;
30" more

added to that (viz. the temperature of 272°) will render the

elaflic force of fleam nearly equal to four atmofpheres ; and
fo forth. This immenfe expanfibility of fleam, when the

heat which produces it is quickly fupplied, is capable of
producing prodigious effects. When water is caufed

to boil in a veffel upon a common fire, the heat which is

comir.unicated cannot convert all the water at once into

fleam ; but if the quantity of water be fmall in proportion

to the heat which can be communicated in a given time,

then the converfion of water into fleam is quickened to any
degree, and it may be rendered inftantancous ; in which cafe

it produces a fudden and violent expanfion, or an explofion.

A drop of rain in boiling linfeed oil, falls to the bottom, is

inftantly converted into vapour, and occafions dangerous
confequence* " It has fometimes," Dr. Black favs in his

Chemical Lectures, " happened that a perfon, by carelefsly

fpitting into a copper foundery, has occafioned an explofion

that deflroyed the whole building." Count Rumford attri-

butes the vafl force of gun-powder to the fudden converfion

into vapour of that quantity of water which naturally enters

into the compolition of that powder ; it being a component
of the nitre. PUJ. Tranf. for 1797.

Water
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Water at the temperature of 21 2° is converted entirely

into (team, or rather, Wider the ordinary predurc of the at-

mofphere, water cannot be heated higher than 2 12°; but
water is gradually converted into ftearn or vapour at a much
lower temperature. Mr. Piftet instituted a feries of ex peri*

irients on the clafticity of pure vapour in low temperatures.

He found that a grain of warm water in vacuo evaporates in

forty minutes in ihe temperature of j8° Fahr. under a re-

ceiver containing 1452 Entdifh cubic inches, but that it did

not diffufe itfelt equally in lefs than fix hours and then railed

the hygrometer from 1 7 to 62°, that is, 43°; and during this

whole time the cold under the receiver was constantly de-

creafing, though flowly : which decieafe undoubtedly con-

tributed to the diftulion of the vapour. Effais de Phyfique,

p. 157.

The beft, or moft extenfive experiments upon the expan-

five force of the fleam of water, and of the (learn of alcohol,

were made by the Chev. de Bettancourt ; and are related by
Prony in the fecond volume of his " Architecture Hydrau-
lique 5" from which the following compendious lketch is de-

rived.

The fluid with which the experiments were made was
confined in a very ilrong copper boiler, being eight inches at

its greateft diameter, and fourteen inches in height. The
upper part of it was clofed by a cover made of copper,

through which pafled three tubes. The flrd ferved to intro-

duce the fluid into the boiler, and could be clofed by means
of a fcrew. The fecond was occupied by a thermometer,

having its hall about two inches above the bottom of the

boiler, and the fcale, which was on the outride, contained

from o° to no° of Reaumur. To the third was adapted a

bent barometer tube, having two lines of internal diameter ;

the afcendiug branch of which was no inches in length.

By means of a lateral cock a communication was eftabliihed

between the boiler and an air-pump, which ferved to make a

vacuum before the fire was kindled in the furnace below the

apparatus. This circumftance of evaporation in a vacuum
forms an eflential difference between the experiments of Bet-

tancourt and thofe made before by Ziegler, and renders

them applicable to the theory of the fteam-engine, where the

vapour afts in a fpace freed from air.

A vacuum having been made in the boiler, the mercury
brought as nearly as pofiible to a level in the two branches of

the barometric tube, and the thermometer reduced to zero

by means of ice, the ice wa? removed, and a fire was kindled,

which was excited gently and with much equality, that the

thermometer pafled over about a degree per minute. One
perfon then flood by to obferve the barometer, and another

to obferve the thermometer, and each kept a regifler from

degree to degree of the prefiure and corresponding tempera-

tures ; the pre flu re being exprefled by the height, in French

inches, of the columns of mercury, which rofe above the

level in the longbianch of the barometer.

Thefe obfervations of the expanfive force of the fleam of

•water furnifn no refults, proceeding from degree to de-

gree of the thermometer, and beginning at zero. Thefe

refults are contained in the following table, where the de-

grees of prefiure are exprefled in French inches of perpen-

dicular height of mercury, and the temperature is denoted

according to Reaumur's, fcale. The experiments on the

expanfive force of the fleam of alcohol were made by thij

like procefs, and with the fame apparatus.

Table of the Expanfive Force of the fleam of Water
and (.1 Alcohol.

X £
PreSure.

s c
Pre ."me. !

E .

r «(W.

Wa- Alco- Zi
*" vya-

1

ill iiol

" Wa-
\lc»rio]

ter. hol. ' 'v tt

o.co O.OO 37 245 5-55 74 2O.60 48.10
1 0.00 o.co 38 2 57 6.00 75 21.75 50- 20

2 0.00 0.00 39 2-75 6.45 76 22. 9.J 52.60

3 &.00 O.05 40 2.92 6.90 77 24.15 55-3°

4 0.02 009 41 3.10 7-35 78 2.5-5° 57.90

5 0.02 0.12 42 3-27 7.82 79 26.67 61.00

6 0.05 o.r8 43 3-47 8-37 80 2S.OO 63.80

7 0.07 0.25 44 3-7° 8.92 81 29.60 66.90

8 0.10 0.32 45 3 95 9.48 82 3 ••S 69.8

9 0.12 0.38 46 4.25 1 0.
1

5

83 33-oo 73.40
10 O.IC 0.45 47 4-45 10.80 84 34.60 76.90
1

1

0.18 0.50 48 4-75 11.50 85 3^45 79.60
12 0.22 0.62 49 5.00 12.20 86 38.10 83.60

'3 0.27 0.72 So 5-35 '*-35 87 40.00 87.10

'4 0.30 0.82 5' 5.70 '3-75 88 42.20 90.80
l 5 °-35 o93 52 6.05

6.58

14.60 89 44-3° 95.00
16 0.4c 102 53

54

15.50 90 46.40 98.00

17 0.45 1. 12 6.90 16.40 9 1 48.40
18 0.52 1.25-55 7-32 17.65 92 50.50

'9 0.58 1.38 5<S 7.85 18.85 93 53.00
20 0.65 1.52 57 8.40 20.00 94 55-30
21 o-75 1.65 58 8.85 21.20 95 57.80

22 0.82 1.80 59 9-35 22.30 96 6050
2 3 0.90 195 60 9-95 23.70 97 63.40

24 0.97 2-IO 61 10 40 24.80 98 66.20

2 5 1.05 2.32 62 1 1.00 26.10 99 69.00

26 1.12 252 63 1 1.70 27.40 too 71.80

27 1.22 2 -75 64 12.40 28.90 101 75.00

28 1.32 2.95 65 13.20 30.60 102 78.20

29 1.42 3.20 66 13.80 32.00 103 81.00

30 1.52 3 4° 67 14.50 33-5° 104 84.00

31 1.65 3-70 68 15.25 35- IQ 105 86.80

32 1.78 4.00 69 16.10 37.20 106 89.03

33 1.90 4-3° 70 16.90 394° 107 91.30

34 2.00 4.60 7' 17.80 41.30 108 93-50

35 2.15 4-95 72 18.70 43-5° 109 95.60

36 2,27 5.28 73 19.50 46.00 no 98.00

The expanfive force of the fleam of water has alfo been

determined by Mr. Schmidt, with all the accuracy that the

experiments feem to admit of: but the refults which he has

not ftated for every degree of the thermometer, do not

agree exadly with thofe of Bettancourt. We deem it

therefore necefiary to fubjoin thofe refults in the following

fhort table, wherein the temperature is exprefled in degrees

of Reaumur's thennemeter, as in the preceding table, and

the expanfive force in Freniih inches of perpendicular alti*

tude of mercury.

Tail*
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Table of trie Expanfive Force of the pure vapour of

Water, according to Mr. Schmidt.

Temperature. Expanfive

Force.
1 empcrature. Expanfive

Force.

o o.o 22 l.OI

5 O.I I -.) I.30

6 0.15 27 1.42

IO 0.28 30* '•93

12 0.38 33 2 - 2 i

'3 0. 4 35 z.68

«5 0.55 37 3.20

16 0.61 39 3-4°
. 18 0.76 <P 3-64

20 G.'JO 80 2X.00

Mr. Dalton has likewife endeavoured to determine the

espanfive force of the vapour of water; but the refufts of

his experiments nearly coincide with thofe of the preceding

tables, which fuperfedes the neceffity of Hating them in the

prefent article. See Evaporation.
From a careful examination of all the experiments made

on tiiis fubject, Dr. Young has deduced a formula by which

the expanfive force of ileain may be determined for any de-

gree of the thermometer, pretty near the real refults of the

experiments. The formula is as follows:

Eet /"denote the temperature according to Fahrenheit's

thermometer, and e the number of inches in perpendicular

height of mercury, which the (team is capable of fupport-

ing ; then the formula is e= .1781 (1 -r-.oo6/)\

The reader might perhaps ej.peft to find in the prefent

article the particulars illative to the expanfions of heat,

and of electricity ; but the uncertain natures of the fluids,

to which the effects of heat and of electricity are attributed,

befides other confiderations, obhsre us to refer him to other

parts of this Cyclopadia. See Heat, Caloric, and the

articles belonging to electricity.

Dr. Gregory, in his Aftron. p. 407, proves, that a

globe of our air, of an inch diameter, if it were removed
to the diftance of a femidiameter of the eaith, would ex-

pand itfelf fo as to fill all the planetary region as far as,

oar, far beyond the fphere of Saturn. See Air.
EXPANSUM FoliaceuiM. See Foliaceum.
EX PARTE, i. e. partly, or of cue part, in Law.

A commiffion ex parte, is that taken out and executed by
one part only; where both parties join it is called a joint

commifiion. See Commission.
Ex Parte Talis, a writ that lies for a bailiff or

receiver, who, having auditors affigned to take his account,

cannot obtain ot them reasonable allowance, but is '.ait

into prifon. The courfe in this caie is to fue this writ out

of chancery, directed to the llieriff, to take four mainper-

nors to bring his body before the barons ot the exchequer

at a certain day, and to warn the lord to appear at the fame
time. F. N. B. i 29.

EXPECTANT Fee, where lands are given to a man
and his wife, and the heirs of their bodies ; in which fenfe

it differs from fee-fimplc, where lands are given to a man
and his wife in frank marriage, to hold to them and their

heirs.

EXPECTANCY, Estates in, are of two forts ; one

created by aft of the parties, called a remainder ; the other

by aft of law, called a reoerfion. See thefe articles ; and

alfo Estate and Executory Dcvife.

EXPECTATION, in the Doclrine of Chances, is ap-

plied to any contingent event, and is capable of being re-

EXP
duced to the rules of computation. Thus, a fum of rr.r>-

1 1, peftation, when a particular event happens, has a

determinate value before that event happens ; to that if a

pilou is to receive any fum, e. gr. Ic7. when an event

takes place which has an equal probability of happei

and failing, the value of the expectation is half that fum
or 5/. and in all cafes, the expectation of obtaining anv

fum is eftiraated by multiplying the value of the fum tx-

peftcd by the fraction, whic be probability

of obtaining it. The expectation of a perlon who lias

three chances in five of obtaining 100/. is equal to

or CizK and the probability ot obtaining 100/. in tiiis cafe

is equal to T
fi

F
n
r = f.

If the obtaining of any fum requires the happen:

feveral events that are independent on each other, the 1

of the expectation of that fum is found by multipl

together the feveral probabilities of happening, and by
multiplying the product by the value of the fum expected.

r, Suppofe, that in order to obtain 90/. tv.

mull happen, one of which ha.-, three chances to happen
and two to fail, and the other has four chances to happen,
and five to fail ; the value o. the expectation is = \ x

jj

90 = £4 x 90 = -,*< X 90 = Vi
D = 24/. for if the firft

event had actually happened, the value of the expectation

depending folely on the fecond event, would be j x 90
= 40/. and therefore the happening of the tirlt event is the

condition of obtaining an expectation worth'4c/. but the

probability of the full happening is \, and the expectation

fought for is evidently worth \ x 40 = * x £ X 90 = 24/.

The rule will be the lame if an expectation depends on tiie

happening of one event and the failing of another ; and aifo

on the failing of two events ; ar.d on tVe happening or

failing of any number of events that may be affigned. It

is here fuppofed that the events are independent, or that

the happening of one, neither forwards nor obftrufts the

happening of the other. But if two events are dependent,
/'. e. if they are fo connected together as that the probability

of either's happening is altered by the happening of the

other, the probability of their happening is the produft of

the probability of the happening of one of them by the

probability which the other will have of happening, when
the firft is confidered as having happened ; and the fame
rule will extend to the happening of any affigned number
of events: thus, in a heap of thirteen cards of the fame
colour, the probability of taking out the ace is Ti ; and

the probability of taking the ace out of another heap of

the fame number is ^ ; and the probability of both thefe

independent events happening will be Jy x ,'
r = t

but the probability of taking the ace firll out of a fir.gle

heap of thirteen cards is T
'

T ; and that of taking the deuce

afterwards is T', ; and therefore the probability of both
happening is T

'

T x T
'

y = T ,-. If a perfon lias feveral ex-

pectations on feveral funis, the value of his expectation on
the whole is the fum of his expectations on trie particulars :

thus, let one event be fuch, that the probability of ob-

taining any fuin, e. gr. 90/. in cafe it happens, may be -; ;

in which cafe the value of the expectation is f x 90 = 54/.

Let the probability of another event, on whiclv depends a

fecond fum of 90/. be i, dnd the value of tue expeftat

in this cafe be -
. r = 40/. and the value of the expec-

tation on the whole 54 + 40 = 94/. But if a perfon is to

receive 90/. once for all for the happening of one or other

of the two forementioned events, then the expeftatien of
the firll event being worth 54/. as before, yet the expecta-

tion of the fecond will be different ; becaufe this depends
on the happening of the firft, and takes place only in cafe

the firft happens to fail, the probability of which is \ ; and

5. on



EXPECTATION.
on the fuppofition of its having failed, the expectation of

the fecond will be 4,0/. ( therefore is th< meafure of the

probability of obtaining an < p Station worth 40/. j and con-

sequently the expectation will be worth '- x 40 = 16/. and

the value of the expectation on the whole will be 54 + 16
= 70/. See the farther ill o II ration am! application of thefc

principles and rtiles in De Moivre's Doctrine of Chances,
edit. 3. 1776. See Chances and Gaming.
Expectation of Life, in the DoBrine of Life Annuities,

donotes, according to the moil obvious fenfe of the term,

that particular number of years which a life of a given age
has an equal chance ol enjoy in;;, or the time which a perfon

off a given age may ju illy expert to continue in being. But
Mr. Simpfon has (hewn, that this period does not coincide

with what the writers on annuities call the expectation of
life, except on the luppofition ol an uniform decreafe in the

probabilities of life ; and Dr. Price adds, that even on this

luppolition, it does not coincide with what is called the ex-

pectation of life, in any cafe of joint lives : for two lives of

40 have an even chance, according to Mr. De Moivre's hv-

potheiis (lee Complement of life) of continuing together

only 13s years. According to that hypothecs, the proba-

bility that a life aged 40 will continue 13-j years will be ex-

preffed by — --
; and this fraction multiplied by itfelf is the

probability that two lives of this age Shall both continue 13 [

• i 2 -5 3 2 5 1056.25
years; /.*. — - x —>- = —-

—

—-, equal nearly i,

46 40 2 1 1

6

which reprefents an even chance ; but the expectation of
two joint lives being (according to the lame hypothefis) al-

ways a third of the common complement, will be in this cafe

15 j years. Therefore, the expectation of life may Ggnify

the mean continuance of any given finglc, joint, or Surviving

lives, according to any given table of observations, or the

number of years which, taking them one with another, they

actually enjoy ; fo that if 46 perfons are alive, all 40 years

of age, and one be fuppofed to die every year, according to

Mr. De Moivre's hypothefis, till they are all dead in 46 years,

half 46 or 23 will be their expectation of life; i.e. the

number of years enjoyed by them all will be the fame as if

every one of them had lived 23 years, and then died ; and
luppofing no intcreft of money, the value of an annuity pay-

able for life to every fingle perfon in fuch a let, would juit

be equal to 23 yean; purchafe.

The expectation of life coincides with the fums of the

prefent probabilities, that any given Qngle or joint lives fhall

attain to the end of the firll, fecond, third, &c. moments,
from this time to the end of their poflible existence ; or (in

the eafe of furvivorfliips) with the fum of the probabilities,

that there fhall be a furvivor at the end of the full, fecond,

third, &c. moments, from the prefent time to the end of the

poflible exiftence of furvivorfhip. From thefe principles

Dr. Price has (hewn how to deduce the demonllrations of

Mr. De Moivre's rules for finding the expectations of lives,

which he has omitted ; we fhall here fubjoin them for the

information and amufement of our mathematical readers.

Let x Hand for a moment of time, and n be the complement

r «- , ,-r 1
n — x n — 2 X

of any aSSigned life ; then , ,

and axis .v. The fluent of this expreffion, or ,v —

— , is the fum itfelf for the time .v ; and this, when x = n,
2 n

becomes .' n, the expi Station of the affigned life, or the fum
of all the probabilities jufl mentioned for its whole poflible

n — .v 1: — .v n — .vV .

duration. In like manner
« — .v n

X or is

a 11

11 continue xthe probability that two equal joint lives
,

time, and — x x will be the fluxion of the fum of

the probabilities ; the fluent of which, or .\- — + —2

becomes, when n — x, -, or the expectation of two equal

joint lives. Again, fince X — is the probability
n n

-— ,&c.
n

will be the prefent probabilities of its continuing to the end

of the firfl, fecond, third, &c. moments ; and the pro-

bability of its continuing to the end of .v time : therefore,

x ic will be the fluxion of the fum of the probabili-
n

of an area reprefenting this fum, whofe ordinatea are

Vol. XIII.

that t

end of ,v time,

lere will be a furvivor of two equa
x z
X

joint lives at the

X -v will be the fluxion of the

x- 2 x'
fum of the probabilities ; and the fluent, or

'

is,

« 3 11

when x = n, j- n, or the expectation of furvivorfhip hetweea
two equal lives, which appvais to beequa! t-o theexpeCtation
of their joint continuance. The expectation of two unequal

joint lives found in the fame way is — — being the
m

2 6 n

complement of the oldeft life, and n the complement of the

yqungeft. The whole expedtation of furvivorfhip is

— + i and the expedtation of furvivorfhip of the oldeft.
2 3 11

L '

will be to that of the younffeft as — to —
1 * 6 >i 2

111 nr

2 6»
From the definition already given of the expectation of

life, it follows, that if in a Society limited to a fixed number
of members, a 2'^th pait of its members dies annually, 28
would appear to be their common expectation of life at the
time they entered ; and if it were found in any town or

diltriCt, where the number of births and burials are equal,

that a 20th or 30th part of the inhabitants die annually, it

would appear that 20 or 30 was the expectation of a child

juil born in that town or dilhict.

Having a table of obfervations, Shewing the number that

die annually at all ages out of a given number alive at thofe
ages, it is eafy to find the expedtation for all fingle lbes by
the following rule : divide the fum of all the living in the
table* at the age whole expectation is required, and at all

greater ages, by the number in the table of the living at that

age, and lubtradl half unity from the quotient, the remainder
will be the expectation required.

The reafon of this fubtradtion maylje understood by con-
ceiving the recruit necefiary to Supply the watte of every
year to be made always at the end of the year, fo that the,

dividend ought to be the medium between the number livii

at the beginning and the end of the year; that is, it ihould
be taken lefs than the fum of the living iu the table at and
above the given age by half the number that di>- in the year ;

the edict of which diminution will be the fame with the
fubtradtion here directed. This role may be illuftrated

taking the Sum of all the living at 20 and upwards in

Tab. I. ami dividing it. by 360, the number living al that
and the quoti , will be nearly 28,9 the

expedtation of 20 in Tab. 1 1

.
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EXPECTATION.
»rA ir i I Shewing t!ie Probability r( ibe Duration of Li « i" London, dc- Ty.i.; III.— -~»1' «>..' »', T'.- V 'Mm* < f H'.f,,i, Lfr in \

Simpfi u fn ro Obfcrva.tii ns op ilie Bills of Mortality iu

Loiidou for iv Yean, from I72sj io L 737-

tJPerfons Deer
ing. of life

o
i

2

3

4
5

6

7

8

9
10

I !

12

13

i-i

5
1

6

i

i

'9

20
31

22

23

24

25
26

10 o

680

547
49°
469

45 2

440
43o
422

4'5
410

405
400

395
390
3S5

380

375
37o

365
360

355
350

345

339
333
327

'33

5 1

* I

'7
12

10

S

I

5

5

5

5

5

5

5

5

5

5

5

5

5

5
6

6

6

6

be

<

-7

28

29

,-V-

3'

32

33

34

35
56

37

38

39
40

4
42

43

44
45
46

47
48

49
50

5 :

5 2

53

Perfonf

liv 11c

Deer.

of life

3 21

3'5
308
301

294
287
280

273
26',

259
252

245

237
-29
222

214
206

199
192

185

*78

171

165

'59

'53

147
141

8* Perfons Deer.
li

hi

:_

54
!

55

56

57

J 8

59
60
61

62

63

64
65
66!

67!

68
69'

7*1

7M
7*

73'

it

78

79

jfiifc

135 6

129 6
I2 3 6

117 5
1 12 5

107 5
102 5

97 5
92 5

87 5

82 5

77 5

72 5

67 5

62 4
58 4
54 4
5° 4
46 4

4
1
- 3

39 3
36 3

33 3

30 3

27 2

25

<j [Living. 1). -i'.

:£ r . . ,. 1 iC r . . I

<; Living Di.'cr. «- Living.) Deer

Table II.—Shewing the Expectations ol Life in LondoD, according to

the preceding Table.

Age.

I

2

3

4
5

6

7
8

9
10

1

1

12

'3

'4

'5
16

17
18

'9
20
21

22

23

24

25
26

Expe&ation. Age

19.2

27.0

32.0
34-o

35-6

36.0

36.0

35-8

35-6

35-2

34-8

34-

33-

33-

3 Z -

3 1 -

3i-

3°-7
30.1

29.5

28.9

28.3

27-7

27.2

26.6

26.1

25.6

27
28

29

3°

3 1

32

33

34
35
36
-7

38

39
40

4 1

42

43
44
45
+6
47
48

49
5°
5'

52

53

Expectation. Age. Expectation.

2J.I

24.6

24.1

23.6

23- 1

22.7

22.3

21.9

21.5

2 I.I

20.7

2--3

19 9
19.6

19.2

18.8

18.5

18.1

178
'7-4

- 17.0

16.7

16.3

1 5.o

15.6

15.2

14.9

54
55
5&

51
58

59
60
61

62

63

64
65
66

67
68

69
70
7i

72

73

74

75
76

77
78

79
80

14.5

14 2

138
13-4

I3- 1

12.7
12.4
12.0

11.6

I 1-2

I0.8

IO.5

10.

1

9.8

9.4
9.I

8.8

8.+
8.2

7.8

7-5

7.2

6.S

6.+

6.0

55
5.0

3 mon. 1

6 mon.
;

9 mon.

1 Year :

z Years

3

4
5
6

7
8

9
10
1

1

12

>3

14

'5
16

17
18

19
20
21

22

23

24

25
26

27
28

29
3°

1650 1340

03 lo 554
9756 553
9203

, 553
B650 1365

7283
,
502

335
197
184

140
1 10

80
60

52

5°
50
5°
5°
5°

53
5S

63
67
72

75.

75

75

75

75

75

75

75

75

75

678
6446
6249
6065

5925
5815

5735
5*75
5623

5573
5523
5473
5423

5373
53 ; °

52.62

5'99
5 '32

5060

4985
4910

4835
4760
4685
4610

4535
4460
4385

3 1 43'°
}Z 4235

33 4 10
4 40*5

35 4°IQ

i

37 3 86°
38 3785

39 5.MO
40 3635

3559
42 34Sz

43 34°4

44i 3326
4; 324 s

46: 3170

I4*

-J
5-

5'

309a

3^14
2936
2"57

2776

52J 2694
2612

5+| 253o

55 244S

2366
2284
2202
2120
2038

1956
1874
i793

1712

75
75

75

75

75

75

75

75

75

76

77
78

78
78

78

7«

78

78

79
81

82

82

82
82

82

82

82

S2
82
82

82

81

81

80

55

66

6/

69

7«

72

73

74

75
76

77
78

79
8a
81

82

83
84
85
86

87
88

89

90
91

92

93

94

95
96

1632

'552

'472

1392
13,2

1232

1152
1072

992
912
832

752
675
602

534
469
406

346
289

234
186

'45
in
83
62

46

34
24
16

9
4
1

Tot.299i9S

80
80
80
80

80
80
80
80
80
80
80

77

73
68

65

63
60

57

55

4'

34
28

21

16

12

10

8

7

5

3
i.

11650J
Table IV,—Shewing the Execrations of

preceding Tal

Human Life, dtdjctd from the

le.

Age. Expett. Age. Expeft. Age.
;

Expect.; Age. Expect.

25.18 25 30.85 5° 17.99 75 6.54
1 32-74 26 3°-33 5 l 17.50 7° 6.18

2 37-79 27- 29.82 52 17.C2 77 5.-8J.

3 39-55 28 29.30 53 16.54 7« 5.48

4 40.58 29. 28.79 54 16.06 79 5.11

5 40.84 30 2.8.27 55 15.58 80 4-75
6 41.07 3 1 27.76 56 15.10 81 4.41

7 41.03 3^ 2- ; + 57 1 4.63 82 4.09
8 40.79 33 26.72 5« 14.15 83 3.S0

9 40.36 34 26.20 59 ?'' «4 3-8
10 39-78 35 25.68 6c 13.21 85 3-37
1

1

39-J4 36 25.16 6. 12-75 86 3 '9
12 38-49 37 24.64 62 12.28 87 3.01

13 37-83 38 24.12 6.3 11. 81 88 2,86

U 37-17 3-9 23.60 6+ "15 89 2.66

5 3 6-5' 40 23.08 65 10.88 90 241
'6 35-85 41 22.56 66 10 4: 9 1 2.09

17 35-2Q 42 22.04 67 9.96 92 '•75
18 34-58 43 21.54 68 9.50 95 '•37

'9 33-99 44 21.03 69 9.05 94 1 «5
20 33-43 45 20.52 70 8.6c 95 c-"5
21 32.90 46 20.02 7i 8.17 96 0.5c
22 32-39 47 19.51 72 7-74
23 31.88 48 19 00 73 7-33
24 3!-3 6

| 49 18.49 74 6.92



EXP
>Ve Hi all here fubjoiu fome other tables, calculated by

!Dr. Price, on account of their connection with the fubjecl

©V tin's articld

Proportion of the inhabitants annually dying in

Pais De
Vaud

r . _ r> *A, Holy Crofs

u j i
near

in Brandenburg ' 01 ,

t in 45

l !'

I in 45 I
1 in 33 (1 in 2c\

Vienna

I ill ICJn

Berlin.

1 in 263-

Ages to which half the born live.

Puis De
\ Mid

Country Pftrifh

in Brandenburg

*5§

Holy Crofs London

27

Vienna Berlin.

Proportion of the inhabitants who reach eighty years of
age.

Pais De
V and

I in 2 1

7

Odds

At birth

Age 12

25

3°
40
5°
60

70
80

Country Parifh |

in Brandenburg

I in 22^

Holy Crofs Londc

1 in j 1 i in 40

Vienna

I in 41

Berlin.

I in 37

The probabilities of living one year in

Pais De
Yautl

Country Pa-

rifh in Bran

denburg

Holy Cl'ofs [xjndon Vienna Berllh.

4i-toi Si to 1 4k to I 2 tO I iftOJ Ij to I

i6j 1

117 1

1 12 1

1 10 1

"'44

100 I

75 1

56 .

«4 1

66 . 1

123 1

50 I

hi 1

83 1

107 1

78 1

96

55

I

I

45 '

31 1

5-6 1

36 1

44 1

3 2 1

49 >

23 >

5° 1

2$ I

50
26

I

1

24 ]

18 1

27 1

.9 .

30 1

18 1

9k « II I 16 I 12 I 1 1 1 12 1

4 1 6 1 8 I 7 J 7 ' 7 1

Expectations of life.

Pais De
Vaud

At birth 57 y"

Age 12 44:-

25 34i
3° 3'i
35 2 7

i

40 24

45
20i

5° 7#
55 i4i
60 12

65 9i
70 7i

75 5i
80 4*

C( untrv Pa-

rish in Bran- Holy Croft fjondon \ i.-ni,a

denburg

,6fy"
32 i years 33? y' 5 18 yy
445 43- 335 354

35i 35 26 28i

3-5
28

32

28J
23^ 2 >5

22i

^ 25* »9i
20,i

Z1J18 23i
20

17*
16 16

'5, '7 »4|
:aI2i <4{

10

8

124

9l
7

1

If42
7

9!

a
5 5 5i

Berlii

18 y'

35^
27i

25 £
2 2-1

204_

»a*
.61-

'4

i»i

8i

7
6

Dr. Price has applied his reafoning on this fubject to

the folution of a curious queilion in political arithmetic, or

to determine the number of inhabitants in any place from

a table of obfervations, or the bills of mortality for that

place, on the fuppofition that the yearly births and burials

are equal. For this purpofe find by the table the expecta-

EXP
tion of an infant juft born ; and this, multiplied by the

number of yearly births, will be the number of inhabitants

Were the bills of mortality conllrufted with the lealt

regard to truth, and were a regular account kept of all the

pcrfons who annually migrate from the Country, this rule

of Dr. Price might be fafely applied towards afecrtaining

the number of inhabitants in London, but in their prefenl

form the London tables are fo very incorrect that it can

hardly be fafc to derive any conclufions from them.

It appears from Tab. I. that though an infant juft born

in London has not an equal chance (the probability being

tVo
6
"-) of living three years, his expectation is twenty years,

and bv Tab. III. that though the expectation of fuch a child

in Northampton is twenty-five, it has only an equal chance
of living eight years. This difference proceeds from the

greater probability of life in the more mature ages, than in

the lirfl moments of t-xilcence. Were the decrements of life,

however, the fame through every period of it, thefe quan-

tities would always be equal ; but as this is not the cafe,

neither in the earlier nor the latter ages, the computations

founded on fuch an hypothefis can in general be of very

little ufe. De Moivre's Do&rine of Chances, applied to

the Valuation of Annuities, p. 288, Sec. Simpfon's Select

Exercifes, p. 253, &c. and particularly Dr. Price's Ob-
fervations on Reverlionary Payments, eff. i. vol. ii. or Phil.

Tranf. vol. lix. p. 89. See Complement of Life, LlFE
Annuities, Mortality, Survivorship.
EXPECTATIVE, in the Canon Lain, a hope founded

on a promife of obtaining the next benefice that mail be-

come vacant, or a right to the reveriion of the next. Sec

Benefice.
Expectative Canons. See Canon.
Expe-ctative Graces, Gratis Expeflaiivee, called alfa

preventions, were bulls frequently given by the popes or

kings for future benefices. The bifhops were exceedingly

mortified with them, becaufe they encroached on their

privileges ; befides, that fuch expedtatives are odioii6, as

they induce people to wiih for the death of others.

The ufe of expeiilatives is very ancient, though it was
not near fo frequent in the lirll ages as afterwards. Ori-

ginally they were no more than iimple requefls made on the

part of kings or popes, which the bifhops confented to

with the more willingnefs, as they only prefented to them
perfons fit to feive the church: but the frequent exercife

of this privilege made it at length be deemed a matter of
obligation and neceffity.

1 he council of Trent annulled all expeftatives ; but the

canons relating thereto were never admitted in France,

where the right of conferring expeAative grace* is looked
on as one of the regalia.

EXPECTORANT Medicines, are thofe which fa-

cilitate the excretion of the mucous difcharges from the

cells and paffages of the lungs; or ex peBore, from the

bread,

This evacuation muft be accomplifhed by more or lefs of
Coughing, which the irritation of the collecting mucus, &c.
naturally occalions. It were, there/ore, obvioufly ufelefs

and fuperfluous to give medicines with a view to excite

coughing, (if indeed we were acquainted with any iubftance

poffeffed of fuch quality,) or to ufe any external means, as

the ancient Cuidians are (aid to have done, for that purpofa.

The principal objeft, in attempting to facilitate the dis-

charge of the contents of the bronchial vefTels and cells,

muft confill in changing the nature of thofe contents, fo

as to render thein thinner, lefs tenacious, and more moveable
than before. Whether we are poifefled of any medicines,

however, capable of producing fuch a djrtft fSt&i may ad-

4X2 mil



E X P EXP
The generality of writers on the Hen. III. « Et fin qnicti de efpeditamentis canum.'*

of phyficians, ("peak of the utility of Ex. Mag. Rot. 1'ip. de aim. 9 Ed. II.
nit of a queftion.

materia mcuica, and of pliylicians, (p

inch medicines as they lia\ 'tenuantia and incidealia,

for this purpofe: but we bihevc, with Dr. Cullen, that

their hypothefis on this fubjeft is altogether erroneous, and

that no fuch medicines exift. The only probable explana-

tion of the action of an expectorant medicine appears to be,

that by increafing the fecretion from theexhalent arteries in

the lungs, the mucus may be diluted and rendered lefs

md tbe paflages from be more fully

lened with .1 his tenacious fluid. We know that there

iftant and confiderable exhalation of moiftuie

. the cavity of the lungs ; and there are many reafons

i r believing that this is an excrementitious fecretion, con-

fted with the other excrementitious feer irticu-

! with the perlpiration from the furface of the body.

If, therefore, there are medicines difpofed to pafs by perfpi-

ration, it may be prefumed that the fame are difpofed to

*
pafs by the exhalation Frqm the lungs : and this exhalation

may not only be increafed, but the mucus, produced by

the' follicles, may alio be poured out in a lefs vifcid form,

and confequently in a (late to be more eafily brought up by

expectoration.

It would appear, that fome fuch increafe of the thinner

fecretion of lungs is produced, by fympathy with the lto-

mach, when a condition approaching to naufea is induced,

and that, therefure, medicines which poffefs an emetic qua-

iity, when iifcd in fmall dofes, operate in fome degree as

expectorants ; fuch as the fquill, ipecacuanha, nicotiana,

antimony, &c. A full dofe of an emetic Teems to produce

this effect more completely, and affords confiderable relief

to thofe afthmatic complaints, as they are called, in which

the lungs are loaded with a quantity of vifcid phlegm.

Many expectorant medicines arc mentioned by different

writers, fuch as the tuffilago, or colt's foot, er.ula campana,

iris florentina, petaiites, &c. which recent experience feema

to have rejected, from their failure to anfwer the expecta-

tion which thofe writers had excited.

Many other medicines which give relief to coughs have

been employed under the appellation of expectorants; but

their operation is to be explained upon principles altogether

different from that of facilitating expectoration. Among
thefe are fpermaceti, liquorice, oil of almonds, and other

vegetable and animal oils, various mucilaginous vegetables,

fuch as mallow, horehound, &c. all of which give a tem-

porarv alleviation to the irritation about the glottis, and thus

appeafe the cough, but do not in the fmalleft degree aid

the expectoration. See Catarrh.

In the chronic coughs of old people, expectoration ap-

pears to be facilitated by the life of the ftimulant gums, and

of volatile alkali. But perhaps thefe medicines operate in-

directly, by fupporting the ftrength of the patients, and

thus enabling them to ufe greater mufcular exertion in the

aft of coughing.

EXPECTORATION, the aft of bringing up the

mucous and other excretions from the lungs, by coughing,

hawking, Sec. The word has the lame derivation as the

preceding.

EXPEDITATION, in the Fonf.-Laws, fignifies a

cutting out the balls of a dog's fore-feet for the preferva-

tion of the king's game.

Every one that keeps any great dog, not expeditated, for-

feits three (hillings and four- pence to the king. In maftiffs,

not the ball of the feet, but the three claws, are to be cut to

the fkin. Inftit. part. iv. p. 308. " Nullos Dominicos

canes abbatis & monachorum expeditari cogat." Chart.

The expeditat 1 be performed orcein every three

years, and was done to every man's dog who lived near the

forcft, and even the dogs of the forefters themfelves.

EXPEDITI "iarch of an army to fome diftant

place, with a vie.-/ oi hoiliiities.

Such were the expeditious of Cynts agaiu.l Xerxes, and of
Bacchus a. id Ah x inder to th

Expeditions for the recovery of the Holy Land were called

croi fades.

The fuccefs of an expedition depends 1 n rapid and unex-

pected movements. Litton is planned and govern ,-d

by the following principal maxims, viz, fecrecy, if poffi-

ble, of preparation, and a concealment of delig-.-, Sec; a

juft proportion of the means to the end ; a knowledge of the

Itate and (ituation of the country, which is intended to be

the fcerie_pf action, and of the place or object that is to be

altacktd ; the appointment of a commander, poffeffed of

thofe abilities, and or that dilpofitiou, which are adapted to

the warfare propofed ; and the arrangement of the plan of

the expedition before it is undertaken or carried into effeft.

The French ufe the word expedition to cxprcls any particu-

lar military qualify, which an officer or ioidier may poffels.

Thus, " cet officier eft un homme d'expedition," that is,

this officer is a man of enterprife, or courageous and dar-

ing.

EXPENCES, in Bool-keeping. See Book of Expences.

EXPENDITORS, in La<vj, are the perfons appointed,

by commiffioners of fewers, to pay, difburfe, or expend the

money collected, by the tax for the repairs of fewers, &c.

when paid into their hands by the colleftors on the repa-

rations, amendments, and reformations ordered by the com-
miffioners ; for which they are to render accounts when
required for that purpoh-.

Thefe officers are mentioned in the ftatute 37 H. VIII.

cap. 11. and other ftatutes. The iteward wdio fupervifes the

repair of the banks and water-courfes in Romney Marfh is

likewife called the expenditor.

EXPENSE Magazine, is a fmall receptacle for fuch

quantities of ammunition as may be required on emergency,

or for the fupply of powder, &c. in that ordinary courle

which enables the proper officers to eftimate with correftnefs

what quantity mould be kept at hand for the purpofe of

annual exercife, or for the furmlhing the neighbouring camps,

pofts, or batteries, with fuch (lores as may be neceffary for

their ufe. Thus we fee, in almoil every fortrefs, various

expenfe-magazines built in commodious and fafe fituations,

for the exprefs purpofes of enabling the commiffarics, and

the ordnance officers, to prevent the defenders of the feve-

ral works in their vicinity from being at a (land for want of

ammunition. Some of thefe little ftores are occalionally

built even upon the terre-pleine of the batteries they are to

fupply; but we have heard this praftice cenfured ; for,

though it may be true, that owing to their very folid con-

ftruCtion they may fuccefsfullv refill the enemies' fhot, Hill,

as they are liable to explode from other accidents, we cannot

join an unqualified approval of fuch pofitions. We avail

ourfelves of a fuggeftion offered to us, in which we think

the foregoing objection is greatly diminifhed, if not totally

removed. The fuggeftion is, that in lieu of allowing any

exper.fe-magazines to be built on a terre-pleine, a ramp

fhould be thrown up at the back of every fixth or feventh

piece of ordnance on the defences, the interior of which

fhould be a magalir.e of this defcription. The ramp would

ferve as a paffage for the perfons employed in conveying the

powder to the gunners, and fhould have a door at that fide

2 leaft
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Icnl expofed to enfilades, or to accidental (hots. The en-

trance might] indeed, I" either ab<M or below the ramp;
m are difpofed to recommend the latter ; as the de-

1 .' ii ifi ned by afcending wouldnot be of any confequenee
iu ordinary defences, and would be fully counter-balanced

by tin- fafety with which nil the expenfe-m tin might
1), worke '. Poffibly, the fuggeftion might be rather improv-

ed if the kpenfe-magazines were to be built partly under the

ramparts ; thereby becoming mines on occafion.

( -

/','
, 1. Tacltcs,fig. 4.)

Againll works of mafonry built upon the teire-pleinc, we
cannot too powerfully inveigh : the immenfe numbers of

iters which arc generally created by Inch being futii-

cient grounds for their condemnation. If, however, it is

deemed proper to have fmall magazines in fueh iituations,

(tor there may be localities which afford no alternative,) fuch

ought to be funk fo far as to allow the fummils of their

arches to Le little more than level with the terre-pleine.

Being then covered with foil, and well gazoncd, (/'. e. turf-

ed,) they would become ufeful, by caufing fuch (hots as

might be lent over the epaulement to throw up, inftead of

allowing them to trundle along the terre-pleine. (See Enfi-
lade.)
The entrances of all magazines of this defcription ought

to be towards the back of the battery, and certainly might
be rendered fafer by making a few Heps down upon the

inner revetement ; fo as completely to cover not only the

magazine itfelf; but the perfons who might be employed to

hand up the cartridges. (Seejij. 5.)
EXPENSIS M'dhum Le-uandis, in Law, was a writ an-

ciently directed to the fheriff, for levying allowance for the

knights of parliament. See Parliament, and Represen-
tative.
Ex pen sis m'dUiim non levandis, &c. an ancient writ to

prohibit the fheriff from levying any allowance for

knights of the (hire upon thofe that hold lands in ancient

demefne. Reg. Oiig. 261.

EXPERIENCE, a kind of knowledge acquired by long

ufe without any teacher.

Experience confifts in the ideas of things we have feen or

read, which the judgment has reflected on, to form for it-

felf a rule or method.

Authors make three kinds of experience : the full is the

iimple ufes of the external fenfes, whereby we perceive the

phenomena of natural things, without any direct attention

thereto, or making any application thereof.

The fecond is, when we premeditatedly and defignedly

make trials of various things, or oblerve thofe done by
others, attending clofely to all effects and circumltances.

The third is that preceded by a fore-knowledge, or at

leall an apprehenfion of the event, and determines whether

the apprehenfion were true or falle ; which two latter

kinds, efpecially the third, are of great fervice in philofo-

phy.

Dr. Campbell, in his " Philofophy of Rhetoric," (vol. i.

p. 129, &c.) inveftigates the nature and origin of experi 1
<

•
;

oferves, that thofe fources in our natures which give

being t" it, and confequently to all thofe attainments, moral

aad intellectual, that are derived from it, are fenfe and memo-

ry. The fenfes, both external and internal, are the original

inlets of perception ; and the articles of information exhi-

bited by them are devolved on the memory. As remem-

brance inftantly fucceeds ienfation, the memory becomes the

fole repofitory of the knowledge received from fenfe ;

and hci.ee it is the only original voucher extant of thofe

palt realitic-3 for which we had once the evidence of lenfe.

EXP
fn order to render the knowledge thus acquired and pre-

ferved ufeful to us, in difeovering the nature of things and
regulating our conduit, a further procei , ; nc-

, a i tin retell! 'On and allociatiou

are call 1 experience. V- • may here obferve, that thoi

lory gives birth to experience, which refults from the

comparifon of facts remembered, the ex] habitual

allociatiou, remains, when the individual facts on which it is

founded are 1 li Forgotte 1. We cannot purfue the reafoning

of this ingenious writer in h ; s illuftration of the evidence of

experience, which he confiders as one fpecies of moral evi-

dence, (analogy and teilimony being the two others,) and
which, in his opinion, is the criterion, if not the foundation,

of all moral reafoning whatever, and the principal organ of
truth in all the branches of phyliology, in the largell accep-

tation of the term. See Testimony.
EXPERIMENT, from the- Latin experimenturn, \% a

trial, or practical proof of fomething. In philofophy it

means the refult of certain applications, difpofitions, or com-
binations, of natural bodies, made with lome particular view.

Experiments are faid to he mechanical, or chemical, or

electrical, or magnetical, Sic. according to the fubject to

which they more immediately belong. The object of mak-
ing experiments is to afcertain either certain c;. ufes or cer-

tain phenomena ; and for the proper attainment of thefe

objects care mull be had to inflitute experiments that ad-

mit of 110 equivocal refult, and fo as to anfwer the purpofe in

the quickelt and moll direct way. The main object, how-
ever, of the inquiry can feldom be determined by a fingle

decifive experiment ; hence, in moll cafes, it becomes neceffa-

ry to divide the quellion into parts, and to alcertain each part

feparately by one or more appropriate experiments. When,
the experiment is fo prefcribed as to decide the quellion

without any poffible doubt or equivocation, it has in that

cafe frequently been called cxperimentum cruris ; meaning a

capital or decifive experiment ; fuch as fuperledes the ne-

cefhty of instituting more experiments for the fame purpoie.

The origin of the exprefflon expertmentum cruris has pro-

bably been derived from its being a kind of torture, where-,

by the nature of the quellion is, as it were, extorted by
force. It has been alfo attributed, though with lefs apparent

probability, to the guide or inllruclion which it affords, like

that of a direction poll, which is (haped fomewhat like a

crofs.

It is not practicable to give any inflructions for the right

performance of experiments in general ; for not only every

fubject, but every particular quellion belonging to any fub-

ject, mull be determined by a peculiar mode of inveftigation.

The experimenter can only he inflructed by practice. The
nature of the fubject, a itrict attention to every apparent

circumftance, an accurate (latement of particulars, and an

unprejudiced mode of reafoning, will eatily fuggeft a proper

tram of experiments which the fubject in quellion may admit

of, It deferves to be remarked, that though in the invefti-

gation of any fubject, the philofophei piopofes a certain

order of inveftigation, (and it is always proper to propofe

to onefelf fome fuch plan or train of experiments;)

yet it is but feldom that the propofed plan can, or deferves

to be Itnclly executed ; for the refult of the firft or fecond

experiment frequently points out .1 new track or a more pro.

miling road ; in confequenee of which, new and different

trials mull be inftituted ; and it is in the i :ady adoption of

fuch plans as may be more fuited to the 1 id indications, that

the genius oi the philof leredco ifpicuous.

Such modi- may fuffioe for the determination of any doubt-

ful point ; but when a difcovery has been made and is to be
' tined



E X P

expkined toother pcrfor.s ; then it is of ufe to fljew the fame

retail by different experiments ; for it is not only a fai

l to hare feveral concurring proofs of the fame propoli-

i. in ; but it is alfo rendered intelligible to a greater number
of readers or hearers ; it being feh'om the cafe, that the

fame experiment conveys an equal degree of conviction and

fati-faftion to the mind of every body.

EXPERIMENTAL Farm, in Agriculture, that fort

of Farm eltablimmeut which is chiefly applied to, or calcu-

d for, the purpofe of making experiments, with the view

of afcertaining unknown caufes, <. fit ct s, orrefults in tlic va-

18 departments of h'llbanjry. This is a plan which has

often been attempted, both individually and collectively, by
numbers of perfons warmly interefted in promoting the im-

provement of agricultural knowledge ; but hitherto, we
believe, without that fort of fuccefs which might naturally

be expected. The caufe of which has probably been the

want of a due combination of real practical agricultural in-

formation with that of the fcientific kind, as without a full

compreheniion of both thefe, in perfons who have the direction

a 1 d management of fuch eftablilhments, it mull be utterly

impoffible that they can be fo highly advantageous as they

ought to be. But a writer, who has bellowed much atten-

tion on the fubjeCl, feems to fuppofe that, there is much
doubt of any real benefit being at all produced in this way

;

as he coniidera both experience and experiment the two
means by which facts concerning the art may be afecrtained

as equally liable to objection. The term experience he con-

ceives to denote thole deductions which a perlou draws as

the average refult of practice continued for a confiderable

length of time, and which is unquellionably the

lurefl guide that can be followed, where the obfervations

are fufficiently correct, and the circamftances difcriminated

in fo clear a manner as to create no fort of confufion ; ftill

where thefe peculiarities are wanting, the cenclufions thus

drawn may be extremely fallacious. And what increafes

the evil in this cafe is, that when conclusions have been once

diawn in confequence of an imperfect difcrimination of cir-

cumftances, there is fcarcely any chance of eradicating the

error ; as the mind, when once accuflomed to think in a cer-

tain way, is apt to proceed in the fame ever afterwards) and

that the fame indifcrimination which caufed the firft: error

will induce a fucceffion of others of the fame fort mi infini-

tum. Unfortunately, too, it happens that in agriculture,

things which are capable of affecting the refult of a procefs

or operation, are fo jumbled and thrown together into one

chaotic mafs, that it is a matter of extreme difficulty even

for the moil nice obferver to diftinguiOi fuch as are efiential,

from thofe which are merely accidental, confequently ex-

tremely eafy to miftake one for the other. The inaccuracy

likewife, which too much prevails in the operations of the

farmer, concerning the actual expence of different piocefles,

as affecting any particular object ; and all the difficulty of

keeping the different produce of different fields feparate,

render it, in moll cafes, almofi. impofTible for the actual

farmer to afcertain, with any fort of preciiion, either the ex-

jjence or the value of the produce of any one of his fields

;

confequently the profit or lofs of any operation or procefs is

merely gueffed at, not afcertained by the teft of his experi-

ence ; in confequence of which he is at liberty, and will of

courfe draw the conclufion, which feems mod to confirm

his own pre-conceived notion on the head, whatever it may
be. Under fuch circumftances experience mull, he con-

ceives, be a very fallacious and imperfect guide. It may, in-

deed, it is fuppofed, fumifh hints or indications of what

•«iight to be purfued or laid afide and avoided ; but that un-

6
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left fac\s be afcertained with much greater precifion tl I

admits of, tiny mull, it is conceived, afford a vcrv unliable

foundation for promoting the fcientific improvement of agri-

culture.

In confequence of which, experiment, he thinks, has been

introduced and adapted, in order to fnpply the deficiencies

which are thus produced ; but which, though, at the firft

Gght, it may promite fair toaccomplilh fuch purpofes, upon
a nearer view has not been found adequate in any material

degree. An experiment in this art is, it is conceived, a

pauieular operation, undertaken with the defign of eluci-

dating and explaining fome fact which is involved in doubt
or difficulty ; of courfe extreme accuracy, in order to guard
againll every cirfcumftance that may unintentionally affect or
influence the refult, is an indifpcnlable requilite in the con-
ducting of it ; as, unlefs this be the cafe, the fame experiment,

under different circumflances, may lead to a variety of con-

elufions. In general, however, fanners, from their having

been but little acci: Homed to the nice difcrimir.ations of
fcientific investigation, are but indifferently qualified to guard
againll. the fecret influence of caufes, which they have never

even fo much as fufpectcd of having any power upon the

refult of their experiment. It is, therefore, contended, that

from thefe caufes the experiments made by actual farmers

frequently prove extremely defective ; and when amateur*
of a higher rank project experiments, the detail of them
mull be left to fervants and dependants, who common!v put
down at random all the circumflances which their carelefliiels

prevented them from noticing ; fo that thefe experiments,

though they may affume a more engaging appearance of ac-

curacy, are, in fact, for the mod part, more inaccurate and
erroneous than the former. Confequently, with the view of

remedying thefe evils, the notion of an experimental farm

has prefented itfelf to many perfons as the only means of
forwarding the progrefs of fcientific agriculture, and upou
a flight view, the benefits that might refult from it have in-

deed feemed fo obvious, that in feveral diflritts of this

country funds have been provided, as has been alreadv

hinted, for the fupport of fuch eilablifhments, but on trial

they have all found fuch difficulties in the way, as have not

hitherto been capable of being furmounted. The chief reafon

of which, it is conceived, is, as has been fuggefled before, that

of the difficulty of procuring a perfon in every way proper!

,

qualified for conducting fuch an undertaking. On tlieie

grounds, the expectations of the benefits that are to be de-

rived from the eftablilhment of an experimental farm are

not by any means fo great as may be fuppofed. It is, indeed,

contended, that there are many experiments of the very firtt

importance in fcientific agriculture, which are totally out of,

or beyond the fphere of a farm of this kind. Of this dc-

fcription, it is conceived, are all thofe facts which have a re-

lation to the original conftitution of foils, and the infinitely

diverfified, though little obvious qualities tlieie polfefs in

confequence of peculiar impregnations, which they mav have

derived from the operations of nature or of art. It is fup-

pofed that an experimental farm, in fo far as this particular

is concerned, is precifelythe fame as another farm, in which
the experimenter, like the farmer, may in time acquire a

knowledge of what will fuit his own foil. But if thefe ex-

periments were prefented to the public under the idea that

the refults which they afforded ihould be deemed generally

conclulive in all dillricts, fuch a decilion would turn out

fallacious, as it would foon be found, that, in many
other cafes, the refults would be extremely different. Nor
is it believed that the practical farmer could derive much ad-

vantage from the experimental farm, in what refpefU the

economical
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economical diCtributioii or arrangement of the neceffary

bulinefs which is to be purfued in the conducting of tlie

work, which is a branch of the art that U of the greateft

eonfequence to be well widcrftood by the real farmer, but

that is totally incompatible with the complex arrangements

and continually varying operations of the experimental

farm.

But however true many of thefe remarks may be, there can

be little doubt, but that the eftablifhment of experimental

farms in different parts of the country mi.'lt, under proper

management, be attended with great advantage in throwing

additional light on different branches and modes of cultiva-

tion, as well as in bringing agriculturifts acquainted with a

variety of new and interefting fafts.

When conducted under a proper fyftem of manage-
ment, farms of this kind might readily alcertain the follow-

ing important queftions.

III. What is the belt mode of cultivating arable land I

2d. What is the belt fyftem for the management of grafs

land ?

3d. What are the moft ufeful implements of hufbandry ?

4th. What are the moft profitable breed of animals, and

the beft, and cheapeft modes of feeding and fattening them ?

a id,

5th. What is the beft plan for rendering wafte or barren

land productive ?

All thefe queftions are evidently to be confidered in rela-

tion to the differences of foils, circumftances and fitua-

tions.

Mr. Arthur Young, in fpeaking of the eftablifhment of a

farm of this nature, as being properly an undertaking only

fit for a fovereign, in the fourth volume of his " Annals of

Agriculture," remarks, that it would have great effects

iri promoting agriculture in this country, but in others,

where that art is ftill lefs underftood, it is abfolutely effen-

tial to the progrefs of it. And that if, in fome future age,

this art, fo neceffary to the welfare of mankind, ihould

receive an attention that has hitherto been denied it, and a

farm of this fort fhould be eftablifhed, the following hints

may be found of ufe. It is conceived, that a divided atten-

tion to complex queftions mould be avoided ; and thofe

great leading objects moll nearly connected with the defi-

ciencies of the national agriculture demand the firil exer-

tions to afcertain, With this view the foil of the farm

mould regulate the plan of it. If it were a fand one in this

country, it mould, it is (uppofed, be thrown into the Nor-

folk hufbandry, and the object of thefe experiments would

fee to examine how far that fyftem, by means of carrots, tur-

nip-cabbage, and other new plants, equi-diilant drilling,

manuring for the roots and graffes in Head of the wheat, &c.

could be improved. And connected with this inquiry would

be the collateral one of the breed of fheep, proper for this

foil ; with other objefts too numerous to recite, which are

at prefent unafcertaincd.

If the foil were of the clayey or loamy kind, too wet for

turnips, the great objects would, it is fuppofed, be, the mean3

of banifhing fummer fallows, an inquiry of great inportance ;:

the culture and ufe of cabbages ; the modes of draining by
hollow cut3 and arched lands; the beft means of converting

fuch lands to meadows, and the proper breed of cattle.

And on a loamy foil, ftrongly inclining neither today nor

fand, very interefting inquiries are to be purfued. Every

plant, common on all other foils, is to be cultivated on this.

The rotations of crops; the culture of potatoes and carrots,

Bnd their application to all forts of cattle; lucerne, and its ufe

in fummer feeding a dairy of cows, that are fupported in the

winter on the roots, &c. are among the numerous inquiries

to be profecuted on this fort of foil. On chalky foils the
principal object is, it is fuppofed, the culture of faintfoin,

and the beft means of converting it to corn and turnips
preparatory to a renewal.

But on a peat moor many dubious points are to be afcer-

fained ; the beft means of reclaiming, whether by paring and
burning, fallow, or mere manuring. The graffes proper to lay-

down with ; and the means by roots or cabbages, of fn; port-
ing the greateft poffible Hock of that breed of cattle and
fheep, which are found by experiment moft proper for the
foil ; the method of draining, manuring, and giving folidity

to bogs, &c. Upon all, or either of thefe foils, collateral

inquiries would arife in relation to manures, tillage, inflru-

ments,- &c. and a great variety of doubtful points to be de-
ad: d in the culture and management of all the plants-

ufually raifed on any of them.

A imall botanical garden of two or three acres, under
a botaniit, for fmall experiments upon plants not cultivated

but promifing ; and a laboratory for chemical trials on
foils, manures, and vegetables, would, it is fuggeftad, be two-
neceffary additions to fuch an eftablifhment ; and with a-

imith's and wheelwright's work-fhop would render the
whole complete.

The great features of fuch a plan would, it is fuppofed,
be of utility; it would, however, be fufceptible of
no inconfiderable ornament. The lines of the inclofures-

might be decorated in any imaginable way, provided the
contents of the field applicable to ufeful grafs or corn were
traced by right lines. Every tmfti of land, of a confiderable

extent, has fome broken ground, ileep (lopes, water-courfes
in glens, or pieces where the plough cannot move with con-
venience, and where grafs is not an equal object with more
level fpaces ; thefe, by ajudicious difpolition of the ground,
might be connected with the margins of the fields, and, by
walks being t.-aced through them, might be made highly-

ornamental and pleafmg. It is fuggeited that one of
Brown's winding walks, with its ufual accompaniment of
fhrubs and velvet lawn, fnrrounding thirty, forty, or
more acres of grafs, is never feen, but it brings to the mind
the variety fuch a fpace is capable of, by being thrown into

experiments that yield a food for the mind as well as the eye.

•Some delicious fpots, it is true, unite fo happily in all their

parts, melting by an eafy gradation into fo rich a harmony
of diftribution, that any change would offend as much as

diffonauce in a piece of pleafmg mulic. But fuch fpots are

rare : in general, the variety of neat and elegant experi-

ments would not injure the effect, at all. The Leaffowes
was, it is ftated, in all its parts, a farm, and much more
agreeable to the eye, than if the whole had been lawn. But
in the prefent fyftem of decorating ground, variety of effect:

is wanting ; fomething to bring variations to the lcene, in

which the owner (hall be interefted: The lawn that was
fmooth yefterday is fmooth to day, and the revolution of tlie

feafons that bids the rofe breathe its perfume in June, and
wither in November, brings to the eye a fucceffion of the
fame images which pleafe this year, as they pleafed the laft,

without novelty in the caufe, or increafe of pleafure in the-

effedt. The higheft decoration of landfcape will not give it

the power of varietv ; it will be the fame this Augvift as it

was the laft ; it will be gay in fummer ; and dreary in De-
cember ; its forcible effedt is for ethers not yourfelf ; for at"

every repetition of viewing the colours fade, and what once
excited rapture, now brings no other emotion than cold ap-
probation. The beauty of a mere garden-fecne is like that
of a fine face ; it moves admiration at full, and we feel our-
felves under the enchantment of a fpell that chains all our
fenfes ; but let the enchautrtfs fpeak, and prove herfelf a-

pretty
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pretty fool, the inanity of her conversation breaks the fpcll,

and flic is from that moment lefs than a pretty picture, fince

no one claims a merit in making her. The beauty of a

garden-fcene is much of the fame kind ; it holds little con-

verfation with you ; it fuggeits no new ideas ; it furnifhes

no food to an inquifitive mind. If a perfon be told that he may
contemplat the works and wifdom of God ; and hold eon-

verfi with the vegetable and animal creation, he replies) not

becatlfe he is m rden, for a nettle is as wonderful a

production of divine power as a lily, and the ftructure of
a toad an object to philofophize on, as much as a night-

;ale. Hence the contemplative pleafures of a decorated
fceiie are not apj ropriated ; they arife from the parts and
not the combination ; and therefore, in this refpect, might
:is well not be combined at all. But when the ornamented
walks lead you to fomething that offers novel information

with evey feafon, when you are in the purfuit of unknown
fads, to afcertain which is to promote not your own fo-

litary pleafures and contemplations only, but a fcience in-

timately connected with the profperity of a nation; when
every inclofure is pregnant with inftrurtion, the field of a

purfuit, and confequently of a pleafure ; in fuch a cafe,

it is not a queftion of an arrangement of a lawn, and water,

and (hade, that fhall plcafe the eye for a time ; it is not the

bloom of a flower, or the bend of a walk, but afubjeft where
the renovation of the year brings perennial employment for

the mind : your landfcape becomes the fource of thought ;

the eye may be pleafcd, but the underftanding is fatisiicd ;

and inftead ot modes of duration that have been repeated to

fatiety, a novel fcene is created, at once the theatre of private

pleafure and public inftruction ; where ufeful knowledge
is fought, not in vain theories, and indolent fpeculation,

but in tl^c vigour and activity of experimental exertion.

Compared* with iuch an application of a tract of land, what
are parks and gardens, Ihrubberies and decorated grounds,

but fo many baubles to pleafe children ; frivolous efforts to

fill the eye, but leave the mind vacant. The prince that

raifes palaces, and embellifhes the gardens that furround

them, may be commended for his tafle, and praifed for his

magnificence. Verfailles was called a creation ; but had
Lewis XVI. eftablifhcd fuch a farm as has been de-

fcribed; had the experiments been regiftered and publifhed

for the benefit of France ; how little would the reputation

of that creation now be found, compared with the genuine
and never dying fame that would have fprung from a dif-

ferent application of the fame ground. The prince that

rears a palace, does what princes have done before him ; but
he who founds an eftablifhmcnt for the in(fraction of his

people in the molt neceflary of all arts, does that which
none have done before him, and deferves a title more
truly valuable than that of Gnat, fo often ill applied to the

deft royers, not the protectors, of humanity ; he will enjoy

the title of the " Friend of Mankind."
A late writer on modern husbandry, however, feems to

think more favourably of this method of bettering the date

of agriculture than the author mentioned above, as he con-

fiders it as a mean by which a general fpirit for fuch

improvement': may be the molt effectually introduced. It

is a meafure, he fuppoles, which there is every reafon to

believe would be attended with good cunfequences, in regard
to the determining with exactnefs the proper quantities of

the different forts of manures that ought to be applied to

the different kinds of foils; the forts belt adapted to each ; and
the effects they produce when applied fingly orin their com-
pound ftate. But the utility of public experimental farms
in every county, if put under the direction and management
of perfons of extenlive knowledge and experience, mould

not, it is contended, be tftimated by a reference to any

particular branch :
!

, in all its departments, v

be greatly improved in this way ; and (hould the period

arrive when the obftacles that [land ly (hall be re-

moved, and proper means be had recourfe to, for d

general k:. methods of . the

various operatii ns con ked with that fcience, that v

has been fuggc-lted Itiuft not be overlooked. It is fup]

that fuch lorts of farms would become fo many i

at which youth n j;!it be inftructed in the nature, prim-

and practice ofagriculture, and to which the common farmer

t occafionally refort for information, in i the

fuccefs of experiments made as it were under his own eye,

and on foils, in fituations fimilar to tfaofc of his own.

And the author of" RuralEconomy of the Midland Conn-
ties," infpeakingof the advantagesof thefefbrtsoffarmi , afks,

" what man, whether of the fuperior clafs of yeomanry or te-

nants, or of a fuperior clafs of tradefmeii or others, who are

now bringing up their fons to hufbandry, would not, after his

fon had gone through a com le of private tuition, and received

the rudiments of instruction from himfelf or fome profefli

friend, wi(h to perfect his education in a public feminary ;

where he would have not only an opportunity ot feeing

practice in its highefl ftate ofimprovement, and ofconverfing

with profcffional men of the mill enlightened underltandi

but where he would be duly initiated in the theory of

rural knowledge, in the method of making, regiftering, and

obferving the refult of experiments ; of afcertaining the

inherent qualities, and improving the various breeds ot live

ftock ; where he would fee order and fubordination, and

learn the proper treatment of fervants ; and among a variety

of other branches of ufeful knowledge, the form and method
of keeping farm- accounts, and of afcertaining with accuracy

the profit or lofs upon the whole, and every part of his

bulineis ; confequently of bringing it, as nearly as in its

nature it is capable of being brought, to a degree of cer-

tainty."

But whatever may be the opinion of fome concerning the

utility of public eftablifhmcnts of this nature, we are inclined

to believe that ihey will be found more beneficial when under

the direction and management of private individuals who
are fufficiently qualified for fuch undertakings, for though
they may be far lefs extenlive, they v ill be much more
ufefully conducted from their being lefs fubject to tliofe

improper checks and controtils, which are continually taking

place when a number of perfons are concerned.

Expf.ri mental philofophy. Pythagoras is faid to have

been the firft perfon who called himfelf philofophcr, viz. a

lover of knowledge or wifdom, from the Greek words

Qt\i -, a fr'h v./ or lover, and mQucs, knowledge or •wifdom ;

from which appellation the word philofophy was derived,

meaning the love of general knowledge ; and according as

this knowledge relates to the manners, the duties, and the

conduct of human beings, confidered in a rational and focial

light, or to the phenomena of natural bodies, fo it has been

called either moral philofophy (from the Latin mos or mores

its plural, which means behaviour or manners) or natural

philofophy.

1 he philofophers of the primitive ages, among the Greeks,

Romans, &c. in explanation of the phenomena of nature,

fuch as the motions of the celeftial bodies, the rain, (how,

froft, thunder and lightning, the rainbow, the combultion
of fuel, the production of animals and vegetables, and fo

forth, generally offered the inadequate fuggeftions of their

imaginations, which, though moillv unintelligible, and fre-

quently abfurd in the greateft decree, were neverthelels re-

ceived with deference by their lchoiars, and were propagated

with
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tvfth fidelity or diligence from one generation to another.

Their acquiescence reded merely on the authority of the

teacher. That thefe explanations were generally ii.adequate

and abfurd, i.; ealily evinced by observing that different ooa-

temporary philolophcrs entertained and taught opinions

diametrically oppolite to each other, though they related

to the very fame queftion ; and that fubfequent philofo-

phere have by actual obtervations, and unerring demon ftra-

tions) Shewn their fallacy. It may amufe an inquisitive mind
to obferve, that whilft the exertions of the early mathema-
ticians, whofe productions liave obtained the admiration of

fubfequent generations, were ftrictlv rational ar.d correct,

the inveftigations of their contemporary philofophers were

conducted in a manner altogether Slovenly and Superficial.

This method of philofophifing prevailed for a very long

peiiod, and in confequence of it feveral centuries elapfrd,

during which the knowledge of nature made no progrefs

deferring of notice, excepting a lew rare and accidental

discoveries.

Tlie ijth century, which was productive of the greateft

events and the moil consequential difcoveries that hiftory

can record, feems to have given a new turn to the Subject

of natural philofophy. The old tenets began to be doubted,

and the energies of the human mind began to manifeft their

unfettered powers. In the nest century, the incoherent

dogmas of the preceding ages were freely combated ; the

authority of names and lects was diiregarded, and in lieu of

opinions, the explanation of natural phenomena was referred

to the evidence of actual experiments ; and this introduced

the appellation ofexperimentalphilofophy , meaning the know-
ledge of natural powers and natural effects, acquired by
means of experiments or trials. The lead reflection readily

fhewed the fuperiority of this new method of philoiophiling

;

but, independent of any other confederation, its establishment

is principally due to the fuccefs with which it was attended,

and which exceeded even the moll fanguine expecta*tions of

its firit promoters ; for it was no fooner adopted, than dif-

coveries of importance were made, old-eftablifhed errors

were detected, and the Subject of philofophy affumed an en-

tirely new afpect.

It is undoubtedly true, that in this mode of investigation

the experiments mult be preceded by hypothefis, or Suppo-

sition ; for a man cannot begin to make experiments without

the previous formation of a certain plan j but then the plan,

the fuppofition, or the hypothefis goes no farther than to

propofe fomething, the confirmation or refutation of which

is referred to the refult ofexperimentsj affiltedby mathema-

tical calculation.

In the 13th century, the ncceffary preliminaries for the

improvement of natural knowledge began to be made ; viz.

collections of what then prevailed under the denomination

of fcientific knowledge, natural knowledge, Secrets of na-

ture, and the like ; and the farrago of trul h 3, errors, incon-

flStenciee, doubts, and perplexities, which thefe works con-

tain, is Strange indeed. Among the few who effectually

befan to work in the experimental mode of in.

during th tl century, friar Bacon held the mod distinguished

place. His defire of information -was great ; his views ex-

teiiiive j his mind clear and capacious ; and lie is Said to have

fpent about 200c/. (a fum very considerable at that time)

in tlie performance of his numerous philofupbical ex-

periments, liaptifta Porta alfo diflinguiihed himfelf for

Similar purfuits in Italy. This inqoffitive perfon lived

at Naples, and about the year 1560 furred a fociety

of fcientific perfons, who met i;i his own houfe. Tiic great

Galileo, who was bom in Italy in tlie year 1564, became

famous as a philofopher and a mathematician to.

Vol. XIII.

the latter end of that century and the beginning of the next.

His genius, fuperior to the prejudices of tlie times, iiivt.lt'-

gatcd and eilablifhed Several leading propofitions in natural

philofophy ; ar.d his fuccefs, his example, and his pi

diffemiuatedan univerful ardour for the true mode of investi-

gating the powers and the effects of natural bodies. Hit
(Tor, Torricelli, was not unworthy of a molt diftin-

guiSh philofophers of the age ; and the
Torricellian tube, or the barometer, is a magnificent monu-
ment of his experiment,-.! inquiries. *

In England, as we have already mentioned, friar Bacon
was the firft promoter of true knowledge ; b;;t a great part
of the work of philofophical reformation was accomplilhed

other inquifitiv of the fame name. Francis
Bacon, lord chancelloi I md, gzye a freSU and vigorous

Ife to the progrefs of experimental enquiry. He re-

corded a wit number of faits, propofed and executed a great

many experiments; and nothing that related to nature feemed
to be below his notice.

Thefe early reformers of philofophy, befides other obvious
difficulties, were obliged to Struggle againft, and the fuccefs

of their labours was much impeded by, the wrong notions

which then prevailed, and which had been long rooted in the
minds even of the molt able perfons then living. Galileo

was nearly oppreffed by the ignorance and prejudices of the
clergy. Crichton, who flourished about the latter end of
the i6:h century, wi booj [y againft the
vain philofophy of Ariftotle, which had long been read i.i

the fchools. The two Bacons, and other able writers, fre-

quently allude to, and ftrenuoufly endeavour to remove, the
wrong notions of their contemporaries, and, in fcort, the
demolition of the old defective fabric, proved nearly as labo-

rious as the erection of the new Structure.

The reform which had been begun by the above-mentioned
and other worthy perfons was foon after completed by the
extraordinary genius of Newton. This truly great man,
like a luminary of the rirtt magnitude, illustrated whatever
came within the limits of his notice, and his notice was em-
ployed in the greateft and molt admired works of the crea-

tion. His method was to inltitute experiments, to examine
the phenomena with accuracy, and to ground upon them the
ftrictelt mathematical reafoning. The conviction which
fuch rational method conveyed, and the numerous difco-

veries with which it was attended, completely exploded the
old tenets, and eftablifhed the only true method of investi-

gating nature.

The progrefs of experimental philofophv might have
been interrupted by the death of a Single individual ; for it

does but Seldom occur that genius, health, opulence, and
other opportunities concur in the qualification of an experi-
mental philofopher ; but the danger was in great meafure
averted by the institution of phi! fophi ;, which,
by uniting the efforts of Several ingenious labourers, by
furnifhing in great meafure the means of inveftigation, by
encoun id by recording and propagat-

: led the progrefs of knowledge
in a re nanent channel.

The firit Society of the kind which we find recorded, is

that which we have already mentioned at the houfe of Bap-
tilta Porta in Naples, towards the latter end of the 16th.

century. It was called " Academia Secretorum Naturae."
Next to this, and befc end of the fame century, the
Academy, called of the Lyncei, was founded at Rome, and

the world principally by
the renowi

, the great Galileo, The
Academy del Cimento, and feveral other affociations of
Scientific per! 1 Thed in the Succeeding, viz.

4 V" the
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the 17th century. And amonglt thofe affociations the firft

rank mud be affigned to the Royal Society of London.

This mod learned and didinguifhed fociety had its origin

foon after the middle of the 17th century. A few men of

learnirrr began to meet at dated times in Wadham college,

Oxford ; and among thofe perfons there were the following

confpicuoue characters ; viz. Dr. Ward, Robert B
Dr. Wilkius, fir William Pettv, Mr. Matthe , Dr,
Wallis, Dr. Goddard. Dr. Willis, Dr. Bathurll, Dr. Chrif-

topher Wren, and Mr. Rooke. From Oxford this afibcia-

tion transferred its meetings to Grefham college in London,
which took place in the year 1658. There they incrcafed

their number, and foon after the redoration of Charles II.

that fociety received a royal charter, which eftablifhed it

into the form that has been continued ever (ince ; but we
mud refer the reader to other articles of this Cyclopaedia

for the particular account of the Royal Society ol London,

as well as of other fciemific affociations in this and other

countries ; and at the fame time we mud procted to explain

the new mode of philofophiiing in a manner fumewhat more
particular.

The objects of the univerfe, or the natural bodies, which

affect our fenfes, become known and ufeful to us by I

properties, fome of which affect one of our fenfes, whilit

others affect fome other fenfe. Thus we perceive luminous

bodies through our eyes, found through our ears, heat or

cold by the touch or feel, Sic. Some of thefe properties

are called general, like gravity and extenfion, becaufe they

belong to all bodies ; and others, like trasfparency and flu-

idity, are called particular, becaufe the > belong to certain

bodies onlv. The belter we become acquainted with the

properties of natural bodies, the more extended the fphere

of our powers and of our advantages becomes ; and it is for

the difcovery of thefe properties, either in fimple or in com-

pound bodies, that experimental i:iquiiies are inilituted.

In the acquirement of knowled^', the human being has

no other affiftance beiides that of •i:i%fenfes. and of his rea-

foning faculty. By the firft he obferves and acquires ideas

of felf evident proportions, or properties of natural bodies ;

fuch as the human mind cannot diffent from without mani-

fed violence ; by the fecond he is led from one of thefe evi-

dent fimple propofitions, to another drictly depending upon
the firft, then to a third ilrictly depending upon the fecond,

and fo on, to the acquifition of fome idea more complex, and

lefs apparent at the firll annunciation.

The conilant obfervations of philofophers, with fir Ifaae

Newton at their head, and the dictates of plain reafoning,

have furnifhed certain axioms and certain rules ot philoij-

phizing, the propriety of which is too evident to be objected

to.

The axioms of philofophy, or the axioms which have

been deduced from common and conftant experience, are fo

evident, and fo generally known, that it will be fufficient to

mention a few ofthem only.

1. Nothing has no property ; hence

2. No fubftance, or nothing can be produced from no-

thing.

3. Matter cannot be annihilated, or reduced to no-

thing.

The propriety of. the lad axiom may perhaps be not readi-

ly admitted by certain perfons ; observing that a great many
things appear to be utterly dedroyed by the action of fire ;

alfo that water may be caufed to difappear by means of
evaporation, and fo forth. But it mud be obferved, that in

thefe cafes the fubftances are not annihilated ; they arc

only difperfed, or removed from one place to another, and

by being divided into particles very minute, they elude our

fenfes, and efcape out immediate notice. Thuc, when c

piece of wood is placed upon the fire, the greateft part of it

difappears, and a few alhes only remain, the weight and
bulk of which do not amount to the hundredth part of the

'it and bulk of the original piece of wood. In this cafe

the piece of wood is divided into its condituent principles,

which the action of the fire drives different ways. The ?.uid

part, for ir.ftance, becomes fteam, the light coaly part e.-

ther adheres to the chimney, or is difperfed through the air,

&e. fo that if, after the combudion, the fcattered materials.

were collected, (which may in great meafure be accomplish-

ed,) the fum of their weights would equal the weight ofthe
original piece of wood.

4. Every cfiect has, or is produced by, an adequate

caufc, and is proportionate to it.

It may in general be obferved, with.rcfpect to thefe

axioms, that we only mean to aflert what has been condant-

ly (hewn, and confirmed by experience, and is not contra-

diftcd either by reafoning or by any known experiment. But
we do not mean to aflert that they arc as evident as the

axioms of geometry ; nor do we in the lead prefume to pre-

fenbe limits to the ageney of the Almighty Creator of every-

thing, whofe power and whofe ends are too far removed
from the reach of our underdandings.

Having thus dated the principal axioms of philofophy, it

is in the next place neceffary to mention the rules of phil m-

fophizing, which have been formed, after mature confidera-

tiuii, for the purpafe of preventing errors as much as poffi-

ble, and of leading the 'Indent of nature along the (horteft

and fafeft path to the attainment of true and ufeful know I.

Thefe rules are not more than four
;

1. We are to admit 110 more caufes of natural things,

than fuch as are both true and fufficient to explaiath:

pearar.ee":.

2. Therefore to the fame natural effects- we mud, as far

as pofiible, affign the fame caufes.

3. Such qualities of bodies as are not capable of increafe

or of decreafe, and which are found to belong to all bodies

within the reach of our experience, are to be edeemed the

univerfal qualities of all bodies whatfoever.

4. In experimental philofophy wc- are to look upon pro-

pofitions collected by general induction from phenomena, as

accurately or very nearly true, notwithstanding any contrary

hypothefes that may be imagined, till fuch time as other phe-

nomena occur, by which they may either be corrected, or

may be fhewn to be liable to exceptions.

With refpect to the degree of evidence which ought to

be expected in natural philofophy, it is but proper to remark
that phyfical matters are not in general capable of fuch ab-

foiute certainty as the branches of mathematics. The pro-

positions of the latter Icience are clearly deduced from a fet

of axioms fo very fimple and evident, as to convey perfect

conviction to the mind ; nor can any ofthem be denied with-

out a manifeft abfurdity. But in natural philofophy we can

onlv fay, that becaufe certain particular effects have been

condantly produced under certain circumftances, therefore

they will mod probably continue to be produced as long as the

fame circjimftances exiit ; and likewiie that they do, in all

probability, depend upon thofe circumdances. And this is .

wiiat we mean by lews of Nature ; viz. certain effects which .

are or have been uniformly produced by certain caufes, as

far as our obfervations reach.

We may, indeed, affume various phyfical principles, and
by reafoning upon them, we may ilrictly demondrate the de-

duction of certain confequences. But as the demondration
goes no farther than to prove that fuch confe quences muft

t

neceflarily follow the principles which have been affumed ; j

the.
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th*confequences thcml U i an have no greater degree of

certainty than the principles are pofTefTed oi ; fo that they

are true, or falfe, or probable, according as the principles

upon which they depend are trucj or falfe, or proba-

ble.

The foundations of < sp rimental philofophy, as we have al-

ready obferved, are the properties of natural bodies, viz. of

all thofe bodies, either iolid or fluid, which in any way affect

any of our fen fee : and iince our fenfes are aftVeled by the

properties of thefe bodies, vfa. by their extenfion,

colour, harduefs, tranfparency, &c. we cannot know any
more of thefe bodies than what is manifested to us by fueh

properties only as We are able to perceive. Were we furriifh-

ed with other fenfes, we might difcover other properties

which would make us more intimately acquainted with the

nature of fuch bod
Human art lias not been able to difcover more fenfes than

thole which every body knows ; but it has, in great mea-
lure. improved fome of thole which we poffels, and this alone

isfufficient to point out the limited nature of our perceptions.

Thus, for inltance, the difcovery of the microfcope, a*d

the teleieope, have (hewn us wonders of which our forefa-

thers were utterly ignorant ; and the number and variety of

thefe wonders have increaied in proportion as the above-men-
tioned iiiltruments have been improved. The improvements
of thefe iiiiliuinents have been fuggeftetl by the difcoveries

that have been made refpecting the refrangibility of light,

and the properties of tranfparent bodies, and thefe have
been made in confequence of the innumerable experiments

that have been inltituted by various intelligent perfons.

Thus it appears, that by means of trials and obfervations new
facts are aicertained, which, belidcs their being immediately

ufefulto the human fpecies, furnifh, at the fame time, the

means of making farther diieoveries ; and the treafurcs of

the natural world are far, indeed, from a ftate of exhauflion.

Hence the improvements and the difcoveries of experimental

philofophy proceed in a kind of increaiing geometrical pro-

greffion ; unlefs they be impeded by fome extraordinary oc-

currence.

In contemplating the intimate nature of natural bodies,

n eur mind goes beyond the bounds of our fenfes, (and

our fenfes, even with the affiilancc of inllruments and rea-

soning, are only capable of perceiving a few properties of

thofe bodies;) we wander in the boundlefs field <>i proba-

bility and conjecture. Two principal hypothefes have been

entertained with refpect to the primitive component particles

uf bodies. One is, that the particles of each peculiar fpe-

cies of bodies arc different from the particles of another fpe-

cies of bodies. Thus the primitive particles of gold are fup-

! to be different from the particles of calcareous earth,

ent from t :les of water, &c. The other hypo-
thefis. is, that there is one kind of primitive or original parti-

cles of matter, and that from the different arrangement of

th.<fc ultimate particles, the various bodies arife. Expi ri-

ence fhews that certain bodies, which, at full fight, appear

to be from each other, are, upon further

examination, ex te fame nature. On the other hand,

a vaft number of bodies are fo diilinct from each other, that

i able to form one of them from the panicles1

of another; thus gold cannot be converted into a diamond,

cannot be converted into lead, £:c. The former or thefe

obfervations feemstofavo cond hypothefis ; the lat-

ter feet:., to favour the fiift hypothefis ; but it is not in our

erto determine thereat flate of the matter.

refpect to the number of bodies, which, by our not

g abie to change one of them into the other, are tailed

elementary , 01 priu itivj and diili.iet, the reader will bad

fufficient information under the article Flfmf.nt; hut it

may be remarked in this place, that ri( W bodies are frequent-

ly discovered in proportion as new inftruments, and the im-
provements of fcience in genera!, furnilh us with the nx

of difcriminating them from others ; hence we are naturally
led to conclude, that moll probably there may exilt a valt

number of other bodies, ofwhichweat prefent have not the
lead fufpicion. Some of thefe may perhaps be difcovered

hereafter, whilft others may remain utterly unknown to the

human fpecies.

The properties of natural bodies, which are the objects of
refearch to the experimental philofopher, are either gehei

'

or particular. The general properties, which belong to ail

kinds of bodies, are, as far as we know, not more than fix ;

•viz. extenfion, divilibility, impenetrability, mobilitv, vis iner-

tia, or paffivenefs, and gravitation. Wc iiave faid that thefe

are tlie general properties as far as we know, becaufe matter in

general may polfefs other properties that are not yet come
to our notice. And the fame obfervation may be made with,

refpect to the univerfality of thefe properties: for they are

faid to be general, becaufe no body- wai ever found wii '•

wanted any one of them. But mankind are not acquainted
with all the bodies of the univerfe, and even feveral of thofe
which are known to exill, cannot be lubjec"ted to experi-

ments.

The peculiar properties, viz. thofe which belong to cer-

tain bodies only, and not to others, are denftty, rarity,

harduefs, foftnefs, fluidity, rigidity, flexibility, elafticity,

opacity, tranfparency, the properties of light, the properties

of heat, the properties of electricity, the properties of mag-
netifm i and three other kinds of attraction, (independent
of gravitation, of electricity, and of magnetifm,) viz. the
attraction of aggregation, which the homogeneous parts

of matter have towards each other, or by which they adhera
together; and fuch is the power by which two fmall drops
of mercury, when placed contiguous to each other, rulli,

as it were, into each other, and form a fingle drop; the at-

traction of cohefion, or that power by which the hetero-

geneous particles of bodies adhere to each other without
any change of their natural properties, fuch as the adheiioii

of water to glafs, of oil to iron, Sec. ; and the attraction ot

compofition, or of affinity, which is the tendency that

the parts of heterogeneous bodies have towards each other,

by which they combine, and form a body, differing more or
lefs from any of its components.

It is to be remarked, that of all thefe properties we know
their exiflence only, and fome of the laws under which they
aft; but we are otherwife utterly ignorant of their nature

and dependence.

The inveftigation of fome of the above-mentioned pro-

perties, whether general or particular, has been carried much
farther than the inveftigation of ofiier properties. The re-

fults of thefe investigations have likewife been various, both
in point oi ' and of application. Some of them are

fo very extdnfive and fo tifeful, as to form the foundations

of very important branches of ieier.ee or of art, under pe-
culiar appellations. Thus, upon the mobility and the vis

inertiae if bodies, the doctrine of motion, or dynamics, is

grounded, which comprehends i chanice, hydroflatics, or
the mechanical properties of fluids, pneumatics, e^c. Tranf-
parency and the properties of light form the important

foundation of optics, The attraction of affinity is the

foundation of chemiftry, as well as of various arts, and fo

forth. Whatever belongs to thefe properties, or to ihe ex-

tenuve fubje&sthal .

l upon the fame, will be
found under the various articles of their peculiar denomi-
nation*.
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The phenomena of the univerfe, are the appearances which expilator was looked upon as a greater criminal than a com

take place in confequcnce of the above-mentioned properties mon thief.

of natural bodies, together (refpeeting fome of them at

lead) with fome original impulfe. The phenomena which

take place amongft the luminous celetlial busies, properly

fo called, fuch as the ftars, the placets, &c. are examined

by a particular fcience called autonomy ; the meteors, or

the phenomena, which, take place within the limits of the

terrettrial atmofphere, fuch as Shooting liar?, northern

The expilators were fo called from their robbing and
dripping people of their cloaths.

EXPIRATION, in Phyfio/ogy, is the ad of expelling

air from the lungs, produced by a diminution of the cavity

of the dull. It is oppofed to infpiration, in which air it

drawn into thecheft. See Respiration.
Expiration is alfo ufed figuratively, for the end of a

lio-hts, halos, rain, fogs, hail, winds, &c. form the fubject of term of time granted, or agreed on, or adjudged.

meteorology. The phenomena that take place upon th 5

furface of, or within, the earth, are treated of under the

comprehenfivc denominations of , earthquakes,

..noes, comlujlion, &c. all which will be found explained

wnder their appropriate articles.

EXPERIMENTUM Crvcis, denotes a capital, lead-

ing, or decifive experiment ; thus called, either, becaufe

like a crofs or direction poft, placed in the meeting of fe-

deral roads, it guides and directs men to the true know-

ledge of the nature of the thing they arc enquiring after;

or as it is a kind of tortur . lereby the nature of the thing

is, as it were. ext< vted by violence.

EXPIATION, the ait of Suffering the punifliments ad-

judged to a man's crime;, 'and thus paying off, or difcharging

the debt or guilt; and it is figuratively applied to the pardon

procured for the fins of the penitent by the iilerpofition

and death of Chrift.

The Romanifts hold, that fouls after death are feet to

purgatory to expiate or atone for their fins. See Pkrga-

torv.
Expiation is alfo applied to Sacrifices offered to the

Deity, to implore his mercy and forgivenefs.

Expiation, the Feajl of, among the Jews, called by our

translators the day of atonement, was held on the tenth day

of Tifri, or the Seventh month of the Jewifh year, anfwer-

jng to part of our September and October. It was insti-

tuted by God himfelf, Levit. xxiii. 27, &c. On that day

the high-prieft, the figure or type of Jefus Chrift, entered

into the moft holy place, and confeffed his fins; and, after

feveral ceremonies, made an atonement for all the people

to wafh them from their fins. Lev. chap. xvi. See Scape-

Coat.

Expiation, among the Heathens, denoted a purification

nfed for effacing or abolishing a crime, averting any ca-

lamity ; and on a thoufand other occafions, as purifying

towns, temples, and facred places, and armies, before and

after battle.

It was praCliSed with divers ceremonies : the moft ufual

was ablution.

Expiations were performed for whole cities as well as

particular perfons. After the young Horatius had been

abfolved by the people for the murder of his filler, he was

farther purified by feveral expiations prefcribed by the

laws of the pontiiices for involuntary murders. Dion.

Halicarnaff.

EXPILATION, from eypilo, I rob, in the Civil Law,
the aft of withdrawing or diverting Something belonging

to an inheritance, before any body had declared himfelf

heir thereof.

This made a peculiar" fpecies of theft; for there could

not properly be a theft in taking a thing not poffeffed by

any body, or before the inheritance was accepted.

For this reafon the Roman legislature introduced the

action of expilation for the punilhment of this crime.

Befide this meaning, it was ufed in a more fpecial man-

ner to Signify a robbery committed by night ; whence aa removed by an explofion

4

EXPLEES, in Law, the rents or profits of an cftate,

&C. See Esplees.
EXPLICATION of the Suljea of a Difcourfe, in

Pulpit Oratory, and in the compofition of fermons, corr.rs

in the place of narration at the bar, and Should be conducted

in a Similar manner. It Should be conciSe, clear, and dif-

t i . . it , and in a ftjle correct and elegant, rather than highly

adorned. To explain the doctrine of the text with, pro-

priety, to give a full and perfpicuous account of the na-

ture of that virtue or duty which forms the Subject of

the difcourfe, is properly the didadtic part of preaching ;

on the right execution of which much depends for all

that comes afterward in the way of perfuafion. The great

art in Succeeding in it is, to meditate profoundly oil the

Subject, fo as to place it in a clear and Strong point of view.

Jer what light other paffages of Scripture throw upon,

it ; confider whether it be a Subject nearly related to Some

other Srom which it is proper to diflinguifh it, confider

whether it can be illullrated to advantage by comparing

it with, or oppoSing it to, Some other thing ; by enquiring

into cauSes, or tracing effects ; by pointing out examples,

or appealing to the Seelings of the hearers ; that thus a de-

finite, preciSe, circumstantial view may be afforded of the

doftrine to be inculcated. Let the preacher be pcrfuaded,

that bv fuch diftintt and apt iliuflrations of the known
truths of religion, it may both difplay great merit in tiie

way of compofition, and, what he ought to confider as

Sar more valuable, render his difcotirfes weighty, inftru&ive,

and ufeful. Blair's Leftures, vol. ii. p. 297.

EXPLICATIVE Proposition, inLogie. See Com-
plex Proportion.

EXPLICITE, in the Schools, Something clear, diftina,

formal, and unfolded.

The will or intention is Said to be explicite when it is

fully explained in proper terms ; and implicite, when it is

only to be learnt by deductions and conSequences.

The Jews had not all an explicite knowledge of JeSus

Chrift, but they had at lead an implicite one.

Such a teftator has declared his will cxplicitely, i e. in

formal terms ; there is no need to have recourfe to expli-

cations.

EXPLOITS, Bay of, in Geography, a biy of the At-
lantic, on the caft coaft of Newfoundland. N. lat. 49° 45'.

W. long. 55 20'.

EXPLOSION. It is a matter of great moment, in mili-

tary engineering, fo to load, and indeed to conftruft, a mine,

that it may explode with the greateft precifion, and with the

maximum effect. A variety of theories has been given

upon this Subject, but it would be out of place to notice

the whole of what appertains thereto in this place ; therefore

we Shall reSer our readers to the word Mine for the parti-

cular detail of what relates to this fubject, contenting our-

felves with now offering a few remarks on the manner in

which the explofion is ufually effected.

It is of the firft importance to ascertain, fo nearly as may
be practicable, what depth, and what weight of foil is to be

This being done, the mine is

formed,
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formed, by a gallery loading to the chamber in which the

powder is to be depofited in a very ftrong chelt, let into a

recefs, and firmly lecuicd in every part. Now, it being the

nature of the rarefied air to efcape by that part which may be

the weakeit, it is evident, that if a mine is made under a

rampart, fo as to be within fix feet of the furface, while all

•the fides are thicker by far than that meafurement, the

explofion will be directed towards that part which is thin-

neft, and which from that circumftance is called " the

line of lead refiftance."

But, in order to direft the explofion to that part, it will

be neeeflary to confider whether the foil be every where
alike ; for if the fuperincumbent portion (hould be part of

a large Gratified rock, while the fides are of a loofe, inad-

hefive fubllance, the latter, though meafuring more in dia-

meter, will give the line of leaft refiftance, which, in fuch

cafe, would follow the intenacity, and create a falfe explo-

lion. Hence explofions may be lateral as well as ver-

tical.

It was formerly fuppofed, that the diameter of the enton-

rioir, or explofion, was equal to double the line of leaft re-

fiftance; but we find that fix limes that line may be
exploded, by allowing a load of 30olbs. of gun-powder,
duly concentrated, and fired in the middle of the mafs, for

every foot of the line of leaft refiftance. We are not to

infer from this, that 30olbs. will be requifite to lift one foot

of foil ; far from it ; for as a cubic foot of excavation will

contain only yjlbs. of powder, the above quantity (30olbs.)

would require a fpace of exactly four cubic feet ; the pro-

portion would therefore be prepofterous. But when we
calculate upon large maflcs of foil, fuch as thofe prodigious

cones thrown out from entonnoirs of great extent, we then
find, that, to produce the completed explofion, an immenfe
quantity of powder muft be fupplied.

It is lelf evident, that the power of the powder, accord-
ing to the above fcale, is only computed to that extent

which may be neeeflary towards the ordinary purpofes of
military devaftation ; for if we were to contribute, ad infi-

nitum, 30olbs. of gunpowder for every foot in the line of

leaft refiftance, we fhould be accumulating power only in

arithmetical proportion, while the reliitance would be increaf-

ing in a geometric ratio : of courfe the power muft be in a

regular ftate of comparative diminution, in proportion as the

line of leaft refiftance is increafed ; and this muft, after a

while, occaiion the powder to be inert ; or, if there (hould

be any explofion, it could only follow the track cf the train
;

its ignition to be fure might be felt partially, like that of a

flight earthquake, but no fuperficial effects would be ob-
fervable.

It has been already dated, that the powder muft be lodged

in bulk; and that it Ihou! d be ignited at the centre. This may,
perhaps, appear fuperfluous ; but all military men know,
that much powder is blown (Hit of the muzzles of pieces

without ever being ignited ; and we have a moft remarkable

fi'i, a very recent one indeed, which (hews that, unlefs in

bulk, powder is not always fure to be fired in I. to. The
incident alluded to is as follows.

In the mouth of March of this year, (1S09,) a barge

was proceeding along the new cut, from Paddmgton, laden

with cafks of fpirits and barrels of gunpowder. One of

the crew, it is fuppofed, allured by the former, bored a hole

for the purpofe of drawing off a little wherewith to tipple.

Unhappily the action of the gimblet fet fire to the contents

of that barrel, which the difhoned navigator had mnl

for one of fpirits. The barrel exploded, and drove eleven

other barrels, filled with gunpowder alio, to the diftance

•f near a hundred and fifty yards. It is curious, that

although the whole of the powder-barrels were together,
indeed in contadt, only that in queftion exploded.

Vauban gives us the following fcale for exploding foils

of various defcriptious. He calculates, or perhaps found
from experience, that for a cubic fathom (fix feet) of foil,

meafuring in all 216 folid feet, the following proportions of
gunpowder were needful.

1. Light earth, mixed with fand, - 1 lib.

2. Common earth - . - 12

3. Strong fand . 15

4. Clay, or fat earth, - - if,

5. Old, and good mafonry - . 18
6. Rock - - - 20
In following th^s. calculation, we are to confider the en-

tonnoir to be in diameter equal to only double the line of
leaft refiftance ; and not according to a maximum ex-
plofion.

Explosion, from the Latin explodo, is the aft of driving

out fomethiig with noiie and violence. The caufes, the
report or noife, and the other eftec/ts of explofions, however
infiguificant they may appear at firft fight, are neverthelefs,

when duly confidered, of great confequence to the human
fpecies, and as fuch they have been carefully inquired into

by divers philolophers. A variety of experiments have
been iullituted for determining the particulars that relate to

them, and numerous conjectures have been offered in expla-

nation of thefe concomitant circumftances, which have not
as yet been thoroughly invedigated.

Explofions may be diflinguiflied into natural and artificial.

The principal natural explofions are thofe of the atmofphe-
rieal thunder, of volcanoes, of earthquakes, and to thefe

there may be added the inferior explofions arifing from hard
frods. The artificial explofions are fuch as are produced
by the force of fired gunpowder in the various engines in

which it is ufed, the explofions produced by other chemical

compound^ and the pneumatic explofions ; meaning thofe

which are produced by the airrufhing into a partial vacuum,
by the difcharge of air-guns and the like.

Of all thefe kinds of explofions we (hall now briefly treat,

not in the order in which they have been enumerated, as this

would prove a ufelefs formality ; but in a manner which may
be more likely to elucidate the mod interefting part of the

fiibjedt ; and this undoubtedly is the ftupendous torce with

which effects, in great variety, are produced in certain

explofions.

The firft thing that ftrikes the obferver is the fudden and
violent noife of an explofion. It is hardly neeeflary to ob-
ferve that this noife or report is owing to the intermediation

of the air between our ears and thecaufe, whatever that may
be, of the percuflion which is given to the air. Without
that intermediation, or without air, the report could not be
heard. But it mud be farther obferved, that the mere in-

troduction of fomething into the ambient air is not the prin-

cipal caufe of the report. That effeft principally depends

upon the fudden replacing or collapling of the air, after its

having been removed or rarefied in any particular place.

So that in order to account for the immediate caufe of the

noife in an explofion, we mud look out for fomething which
after having been introdueed into the atmofpherc, whether
flowly or quickly, is afterwards j'u idtnh withdrawn or con-

traded. A few examples will eafily iJlufliate this obferva-

tion.

Take a common fyringe, flop the apeiture of it, then

draw the piiton entirely out of its other extremity, and at

that moment a report is heard, which is occafioned by the

replacing of the air within the fyringe ; fcr in drawing the

pifton out of it, the air within the cavity of the fyringe is

rare lied,
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rarefied] was. a partial vacuum is foimrd, but as foon as the

pifton is quite out, the air of the atmofphere fuddenly rufhea

in to fupply that deficiency, and produces the noife or the

report.

There is an experiment commonly (hewn with the air-

pump, and a glafs veflel open at both end-. To one of the

apertures of tlu- glafs veflel a wet piece of bladder is tii I,

aiid is fufFered to become dry. The other aperture ofthe

gl ifs. veflel is then placed upon the plate of the air-pump.

This dn,ie, the air is extracted by workil g the pump, by

which means the glafs veflel covered over with the bladder

is partially etfhautled, and of coarfe the preffure of thi

mofphere is in gnat meafure removed from the under furface

of the piece of bl idder. The atmofpl fre, theh prefling on

the upper part of the bladder, and not being counteracted

from below, cfiftends the bladder towards the cavity of the

veflel, and at lali breaks it with a confiderable explofion.

'1 he reafon of which noife is the fudden milling in of the air.

An air-gun, when dil'clr.irgcd, produces:! trifling none, the

reafon of which b, th.at after the expulfion of the condenfed

air from the inffde ^>i' the inftrument, which is impelled againit

the ambient air, there is no collapfion of the latter; for

the condenfed air, oncoming out of its confinement, expands

itfelf to the tenfion of the ambient air, and remains in that

ihite ; viz. without any fubfequent contraction.

There are little glafs balls, containing a fmall quantity

of water, which are mad.' and fold foi diverting experiments,

Tinder the name of glnji gramities. A ball of this kind is

nothing more than a diminutive glafs bottle partially filled

with water, and having a longifh neck or tail, hermetically

Pealed. One of thefe little bottles is (luck with its tail into

the tallow or wax of a burning candle, and fo that the little

ball may be in the flame of the candle. In this fituation

the heat of the flame converts part of the fluid within the

ball into vapour, and when the elasticity of this vapour is

fufficierrt to overcome the rcfiftance oi the glafs the hall

breaks, and produces a (mart exy.'oiion. The reafon of

which is, that the condenfed vapour, on coming out of the

olafs, difplaces a confiderable quantity of air, but being

inllanily cooled, it. contracts, and the air, cellapfes.

A mufket loaded with gunpowder, on being fired off,

produces a ftrong explofion. Now the difference between

the difcharge of fuch a rotrfket and that of an air-gun is,

that though in both an elaftic fluid is difcharged ; yet in the

mufket the elaftic fluid contracts immediately after its

coming into contact with the external air : but with the

air-gun, the elaftic fluid which ijflues out of it does not

contract; after its expulfion ; hence the report is incomparably

louder with the former than with the latter.

An electric fpark, efpecially in the difcharge of a Leyden

phial or battery, is accompanied with a ft. art report, in

confequence of its fuddenly difplacing the air from the fpot

in which it explodes ; and of the fubfequent collapfing of

the air. And that the electric fpark really difplaces the air,

is eafily fliewn by means of an electrical inftrument, called

" Kinnerfley's electrical air thermometer." In this inftru-

ment the fpark is taken into a clofe glafs veflel, which by an

annexed narrow tube, partially filled with a liquor, indicates

the rarefaction or dilplacing of the air within the veflel.

With this apparatus, whenever a fpark or difcharge of an

electric jar is taken within the clofe veflel, the riling and

falling of the liquor within the annexed tube fliews that

the air is fuddenly difplaced, and is likewife heated in fome

degree ; for the liquor rifes fuddenly to a certain degree ;

and as fuddenlv defcends, not quite to its former ftation, but

to a place a little above it, from which afterwards it defcends

gently to its original ftation.

From thefe facts, and from a valt many more which might
1 be defcribed, it clearly appears that the fudden inlro-

>n of fomething into the ambient air produces little

noife ; but that the noife of an explofion is moilly due to

the collapfing of the air, which takes place in confequence

of the inftantaneous contraction of that which has been

introduced in it. The noile, ceteris paribus, is more or lefs

lotld in proportion as a greater or lefi'er quantity of air is.

difplaced and replaced, and likewife in proportion to the

quicknefs of that operation.

When more reports than one arc heard ; thefe arc pro-

duced either by an equal number of cxplofions, or by a

reverberation, vit. by an echo.

The air thus agitated conveys the found of an explofion,

or propagates its own vibrations, to immenfe diftanees.

The firing of heavy ordnance has been fometimes heard at the

diftance of eo or 6o, and even more I le cxplofions of

volcanoes, orthofe which accompany earthquakes, have often

been perceived at diftanees much more confiderable; but

with refpect to the extent of this kind of commirm'cati .

rate of moving, &c. the reader is referred to the article

Sound, propagation of, and Hearing. We (hall, however,

in this place, briefly mention an effect of thi" kind of violent

aerial vibration : which it might be wifhed that fuch per-

foiis as are opportunely fituated, would examine with parti-

cular attention The phenomenon is, that che cxplol

of cannons, and efpecially of powder magazines, or powder
mills, renders the air confiderably electrified, and that it

electrifies the glaflVs of windows.

After the noife, or the report, the next ftep is to inquiro

into the caufc or caufes which produce it : vit. into the

nature of the elaftic fluid which, in coming out of any con-

finement, difplaces the circumambient air, and then fuddenly

gives way to it. Until very lately the immediate caufe of moft

cxplofions was principally attributed to the generation or

extrication of permanently elaftic fluids, via. gafes ; and this

is undoubtedly true in a great many cafes ; but upon a

clofer examination of the concomitant particulars, the ex-

puliion of thefe elaftic fluids, even in a (late of incandefccncr,

was found inadequate to the effects that were experienced in

a variety of cafes ; hence philofophers began to look out for

fome other agent more active ; and though the force of

fleam was known to be concerned in fome kinds of cxplo-

fions ;
yet it muft be acknowledged, that we are indebted

to count Rumford for a mafterly examination of this parti-

cular point ; for which purpofe he ir.ftituted a long and la-

borious feries of well contrived experiments. His account

at large under the title of " Experiments to determine the

Force of fired Gunpowder," is contained in the Phil. Trai.f.

for the year 1797, and from that account we lhall extract,

fuch particulars as mayfeem fufficieiitly to illuftrate this im.

portant part of the fubject of cxplofions. We call it im-

portant, becaufe it is the particular from which the caufes

of natural cxplofions, fuch as of volcanoes, earthquakes, Lc.

may be obvioufly manifeited.

Count Rumford jjftly fays, " Tiie explofion of gun-

powder is certainly one of the molt furpriiing phenomena
we arc acquainted with, and I am perfuaded it would n

oftener have been the fubject of the inveftigations of fpecu-

lative philofophers, as well as of profeflional men, in this age

of inquiry, were it not for the danger attending the expe-

riments; but the force of gunpowder is fo great, and its

effects fo fudden and fo terrible, that, notwithstanding all the

precautions poffible, there is ever a confiderable degree of
danger attending the management of it."

Several able philofophers had, at different times, endea-

voured to determine the force of it. " But," count Rum-
i ford



EXPLOSION.
fbrJ fays, " tlie great defideratum, tFie real meafure of the

initial expanfive force ot inflamed gunpowder, fo far from

bring known, has hitherto been rather gueffed at than de-

termined ; and no argument can be more convincing to (hew

our total ignorance upon that fubjeft, than the dilte

iu the opinions of the greateft mathematicians of tlie age,

who have undertaken its inveftigation."

The ingenious Mr. Robins thought, that the force of the

olailic fluid, which is generated in the combuftion of-gun-

powder, is 1000 times greater tlian the mean preffure of the

atmofphere. Mr. D. Bernoulli reckoned it equal to

10,000 times that preffure.

Count Rumford, in one of his firft experiments, confined

gunpowder in a fining iron tube, and fired it by heating

part of the tube, or rather of an appendage that had been

fixed to it. This was done with a view of confining tlie

elaftic fluid, that was generated in the combuftion. " The
refult," lie fays, " of this experiment fully anfwered my ex-

pectations. The generated elaftic fluid was fo completely

confined, that no part of it could make its efcape. The report

of the exploiion was fo very feeble, as hardly to be audible

:

indeed it did not by any means delerve the name of a re-

port, and certainly could not have been heard at the dif-

tance of twenty paces ; it refembled the noife which is oc-

eaiioned by the breaking of a very fmail glafs tube."

And farther on, he fays, " It has generally been believed,

after Mr. Robins, that the force of fired gunpowder con-

fills in the action of a permanently elaftic fluid, fimilar in

many refpefts to common atmofpheric air : which being

generated from the powder in combuftion, in great abun-

dance, and being, moreover, in a very compreffed ftate, and

its elafticitv being much augmented by the heat, (which is

likewife generated in the combuftion,) it efcapes with great

violence, by every avenue ; and produces that loud report,

and all thofe terrible effects which attend the exploiion of

gunpowder.
" But though this theory is very plauftble, and feems

t>pon a curfory view of the fubject to account in a fatisfac-

tory manner for all the phenomena, yet a more careful ex-

amination will fhew it to be defective. There is no doubt

but the permanently elaftic fluid generated in the combuf-

tion of gunpowder, ajftfls in producing thofe effects which

Tefult from its exploiion ; but it will be found, I believe,

upon afcertaining the real cxpanfive force of fired gun-

powder, that this caufe, alone, is quite inadequate to the

effects actually produced : and that, therefore, the agency

of fome other power mull neceffarily be called in to its

affiftance."

This author then proceeds to defcribe a variety of expe-

riments and calculations which prove, beyond a doubt, that

the above-mentioned theory is inefficient to account for the

effects which are produced by the inflammation of gun-

powder ; for he computes, in the ampleft manner pofliblc, the

force of the gas which is generated even in the heat of red-

hot iron, by which elevation ot temperature air is known to

be expanded not much above four times its ordinary bulk.

He endeavoured to meafure the force in queftion by the

lifting up of a very great weight, and his ingenious experi-

ments were attended with rclults Efficiently iatisfadlory
;

but we muft refer the reader to the above-mentioned

paper itf.lf for the detail of thefe interefting particulars ;

and we muft. here only add an abridgment of the latter

part of the account, which more immediately relates to

the principal object of our prefent enquiiy.

" I will finifh," the Count fays, " this paper by a com-

putation, which will fhcvv that the force of the elaftic fluid

^enorated in the combuftion of gunpowder, enormous as it

is, may be fatisfaftorily accounted for upon the fuppofitioa
that its force depends J'oLly 011 the elafticitv of watery va-
pour or (learn.

"It has been (hewn by a variety of experiments made in
England, and in other countries, that the elafticitv of fleam
is redoubled by every addition of temperature equal to 3 a
degrees of Fahrenheit's thermometer.
" Suppoiing now a cavity of any dimenfions (equal in

capacity to one cubic inch for inftance) to be filled with
gunpowder, and that on the combuftion of the powder, and
in confequence of it, this fpacc is filled with fleam (and I
Iball prelently fhew that the water exifting in the powder
at water is abundantly futBeient for generating this fteam)

;
if we know the heat communicated to this fteam in the
combuftion of powder, we can compute the elafticitv it
acquires by being fo heated.
"Now it is certain that the heat generated in the com-

buftion of gunpowder cannot poffibly be lefs than that of
red-hot iron. It is probably much greater, but we will i'up-
pofe it to be only equal to iooo degrees of Fahrenheit's
fcale, or fomething lets than iron vifihly red-hot in day light."

" As the elaftic force of fteam is juft equal to the mean
preffure of the atmofphere, when its temperature is equal
to that of boiling water, or 212° of Fahrenheit's ther-
mometer, and as its elafticitv is doubled by every addition
of temperature equal to 30 degrees of the fame fcale, with
the heat of 212- + 30° — 242" its elafticitv will be equal
to the preffure of two atmofpheres ; at the temperature
of 242"+ 30°= 272° it will be equal to four atmo-
fpheres, Sec.

" Following up our computations on the principles af-
fumed, (and they are founded on the molt incontrovertible
experiments,) we (hall find that at 692 + 30-" = 722 ,

the_ elafticitv will be equal to the preffure of 131,072 at-
mofpheres,- which is 130 times greater than the elaftic force
affigned by Mr. Robins to the fluid generated in the com-
buftion of gunpowder ; and about one-fixth part greater
than my experiments indicated it to be.
"But even here the heat is ftill much below that which

is mod undoubtedly generated in the combuftion of gun-
powder. That the elafticity of fteam would aftually be in-
creafed by heat in the ratio here affumed, can hardly be
doubted ; it has abfolutely been found to increafe in this
ratio in all the changes of temperature between the point
of boiling water, (I may even fay of freezing water,) and
that of 280' of Fahrenheit's fcale, and there does not ap^ •

pear to be any reafon why the fame law fhould not hold in
higher temperatures.

" A doubt might poffibly arife with refpeft to the exift-
ence of a fufficient quantity of water in gunpowder, to
fill the fpacc in which the powder is fired, with fteam, at
the moment of the exploiion, but this doubt may eafily be
removed.

;

' Tlie bed gunpowder, fuch as was ufed in my experi-
ments, iscompofedof 70 parts (in weight) of nitre, 18
parts of fulphur, and 16 parts of charcoal ; hence 100
parts of this powder contain 67 rV parts of nitre, 17^
parts of fulphur, and of charcoal I5 r

4
s parts.

" Mr. Kirwan has (hewn that in 100 parts of nitre there
are feven parts of water of cryllallization ; confequently in
100 parts of gunpowder, as it contains 67

,

3
3 parts of uitre> .

there muft be 4,Vs's parts of watt r.

"_Now as one cubic inch of gunpowder, when the pow-
der is well fhaken together, weighs exactly as much as one
cubic inch of water at the temperature of 55^ F. namely
Z53''7J grains troy; a cubic inch of gunpowder in its •

drjeft (late muft contain at leaft lo^Vc grains of water; .

tor.
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for it is IOO to 4,711, as 253,175 to 10,927. But befides

tin; water of cryllalhzation which exiiU in the nitre, there

is always a coniiderable quantity of water in gunpowder,

in that ilatc in which it makes bodies damp or moill. Char-

coal expofed to the air has been found to abforb nearly |th

of its weight of water, and by experiments I have made on

gunpowder, by afcertaining its lofs of weight on being

much dried, and its acquiring this loft weight again on

being expofed to the air, I have reafon to think that the

power of the charcoal, which enters into the compofition

of runpov.dcr, to abforb water, remains unimpaired, ar.d

that it actually retains as much water in that ftate as it

would retain were it not mixed with the nitre and the

fulphur.
" As there are 15 b parts of charcoal in ico parts of

gunpowder, in one cubic inch of gunpowder, (= 253,175

grains troy,) there nmft be 38,989 grains of charcoal

;

and if we l'uppofe Ath of the apparent weight of this char-

coal to be walcr, tiiis will give 4,873 grains in weight for

the water, which exills in the form of moifturc in one cu-

bic inch of gunpowder.
" If now we compute the quantity of water which

would be fufheient, when reduced to ileam under the mean

prcfiure of the r.tmofphere, to till a fpace equal in capa-

city to one cubic inch, we lhall find that either that con-

tained in the nitre which enters into the compofition of one

cubic inch of gunpowder, as water of cryltallization, or

even that (stall quantity which exiils in the powder in the

ftate of moi'lure, will be much more than fufficient for

that purpofe.
" Though the denfity of fleam has not been determined

with that degree of precifion that could be wifhed, yet it

is quite certain that it cannot be lefs than 2000 times rarer

than water, when both are at the temperature of 2I2 J
.

Some have fuppofed it to be more than 10,000 times rarer

than water, and experiments have been made which feem

to render this opinion not improbable ; but we will take

its denfity at the higheft poffible e.timation, and fuppofe it

to be only 2CCO times rarer than water. As one cubic

inch of water weighs 253,175 grains, the water contained

in one cubic inch of keam at the temperature of 212 3

will be WsTsdth part of 253,175 grains, or 0.1265;* of a

grain.

" But we have fcen that one cubic inch of gunpowder

contains 10,927 grains of water of cryllalhzation, and

4, 8-3 grains in a ftate of moifture ; coniequently the quan-

tity of water of cryltallization in gunpowder is S6 times

greater, and the quantity which exills in it in a ftate of

moifture, is 38 times greater than that which would be

required to form a quantity of (team fufficient to fill com-

pletely the fpace occupied by the powder.
" Hence we may venture to conclude, that the quantity

of water aftually exifting in gunpowder is much more than

fufficient to generate all the fteam that would be necefTary

to account for the force difplayed in the combuftion of

gunpowder, (fuppofing that force to depend folely on the

action of It earn,) even though no water (hould be generated

in the combrition of gunpowder. It is even very probable

that there is more of it than is wanted, and that the force

of gunpowder would be (tdl greater, could the quantity of

water it contains be diminifhed.

" From this computation it would appear that the dif-

ficulty is not to account for the force aftually exerted

by fired gunpowder, but to explain the reafon why it does

not exert a much greater force."

Befides the common gunpowder, there are feveral other

•hemical cumpoutioiis which are capable of exploding

with greater or lefs violence j ar.d the mod remarkable of
thefe compofitions are, the gunpowder formtd with the

fuperoxygenated muriate of fuda, inftead of nitre ; that

preparation of gold which, from it r. remarkable property, is

called fulminating gold ; the fulminating filver, Howard's
mercurial powder, the common fulminating p-jwder, which
confifts of nitre, potafh, and fulphur, &c. Tie explo-

of almoft every one of thefe chemical compofitions is

louder than the cxplofion of an equal quantity of

inon gunpowder ; yet when confined in a barrel or c

fit ir.urumer.t, tew of thefe compofitions exert a force, or
produce a:i effect equal to that of gunpowder. 1
which at firll fight may appear to be an inexplicable para-

dox, will be eafily uHderitood by con that the

fmartnefs of the report depends in great meafure on the
quicknefs of the inflammation or explofion ; wLercis the

force of the explofion is moftly proportional to the qua-

of claftic fluid, be it g;.s or vapjur, which is generated,

and that the abovementioned chemical mixtures explode
quicker than common gunpowder, may be eafily pro. c-u.

Let, for infiance, two trains of equal length be famed
upon a flone pavement ; viz.. one with the common gun-
powder, ar.d another with Howaid's mercurial powder,
and let one extremity of each train come into mutual con-

tadl ; fo that by applying a red-hot iron to that point,

both trains may be tired at the fame time. It wiil be found
that the train of mercurial powder goe.; off visibly much
quicker than that of gunpowder ; for when the former is

entirely confuined, the fire of the latter will hardly have

proceeded half way of the whole train.

The explofion of the gunpowder made with the fupcr-

oxvgenated muriate of foda, and Howard's mercurial pow-
der, exert an immenfe force when fired in barrels or other

like veffels. Fulminating gold aud fulminating filver ex-

plode very readily, elpecially the latter, which, when once
prepared, can no longer be touched ; for it will explode,

not only when heated a few degrees above the temperature

of the atmofphere, but even when touched with any folid

body. Yet when either of thefe preparations is confined

in a barrel or other like inftrument, and is inflamed, the
force which it exerts is by no means equal to that which
one who hag heard the noife of their explofions would be
led to expe£l. It is worthy of remark, that, upon the
whole, no other compofition hitherto difcovered has been
found preferable to the common gunpowder, for muikets,
cannons, and other inflruments of the like nature. Moll
of thefe preparations are confiderably more expenlive than
die common gunpowder ; fome of them are not nearly fo

manageable as the gunpowder, for they will explode by the

lead touch or -grinding, even by the friction of the flopple

into the neck of the vefTel that contains them ; but the
principal fault is that very property by which they might
be expected to have a luperior power ; namely, the quick-
nefs of their explofion.

There is a certain time requifite for the motion of the
wadding and bullet from the lower part to the muzzle of
a gun, and the gradual inflammation of the gunpowder,
when ufed in proportionate quantity, feems to correiponti

with that gradual movement of the bullet, wadding, gee.

When the exploding compofition gees off much quicker
than the common gunpowder, that fcrce which is exerted
fpherically all round, and quicker than the time during
which the wadding, &c. can get along the cavity of the
barrel, frequently breaks the barrel, and endangers the by-
ftanders. We cannot illuilrate this effect better than by
mentioning the common and well-known obfervation, that

though an open door may be (but by a gentle application of
a cliild'j
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nthild's hand, yet if you point a gun, and fire a bullet at

it, the latter will make a hole tlirough it without (hutting,

or doling it in the leaft.

Speaking of the force of explofions, it may naturally be

required that wc fhould treat of the force and effects of

electrical explofions. But as the nature of fuch explolious

cannot be properly underftood without other particulars re-

lative to the fubjeel of elcftricity, their force and eflects

will be found defcribed under the articles which belong to

that extenfive fubject { Inch as Electric Spar&s, Liv-
den Phial, Fire Balls, Lightning, &c.

It is in a manner limilar to the effects of gunpowder,
that water projected upon red-hot or filled metal, occafions

a moll powerful, and mod dangerous explofion. In both

cafes the water is inlhu.tly reduced into fleam, at a high

temperature, confequently of very high elaflicity ; hence

the force which is exerted is often prodigiouflv great ; and

there are inftances recorded of whole founderies having

been inflantly demolifhed, in confequence of lome perfoos

having inadvertently fpit upon the liquid metaL If a fmall

quantity of water be poured upon red-hot charcoal, or

red-hot glafs, a hiifing noife is heard ; the part which is

touched by the water lofes its rednefs, and nothing eiie

remarkable takes place, becaufe the above-mentioned fub-

ftances are bad conductors of heat, and it is only that part

which is touched by the water that communicates its heat

to the water, and this is not fufficient to convert the water

fuddenly into fleam of very great elaflicity. But metallic

bodies are the bell conductors of heat, and fufed copper is

particularly fo ; hence, when a fmall qua itity of water

happens to tall upon a large quantity 01 that metal, in a

ftate of fufion, the he=it from a great part of the metal

rufhes to the fpot where the water is fallen, and inflantly

Converts it into fleam of high elaflicity-

The explofion of a mixture of hydrogen and oxygen,

gafe3, or of hydrogen gas and common air, does likewiie

exert a confiderable force, but not to be compared with

that of gunpowder. Thefe gafes, when inflamed, expand
confiderably, but inflantly after, they contract into an ex-

ceedingly narrow compafs, which occafions the report ; for,

by the combultion, they are converted principally into

water, the bulk of which is lefs than the ten or twenty

thoiifarnlth part of the original bulk of the gafes.

The lafl kind of explofion we fhall take notice of, is

produced not by the generation or contraction of an elaf-

tic fluid, but by a fort of mechanical derangement. Thofe
lumps of glafs with a long tail, or prolongation, which

are well known by the name of Glafs Tears, or Prince

Rupert's Drops, are an inftance of this kind. If one of

thefe drops be held in the hand, and part of the tail is

broke, a fmart kind of explofion i3 heard, and the whole

is inflantly converted into powder. In order to underfland

the caufc of this phenomenon, it is in the full place necef-

fary to confider how thefe drops are formed. For this

purpofe the glafs manufacturers take a quantity of the

fufed glafs, (about half an ounce of it, and green bottle

glafs is the fitted for it,) and drop it in that ftate of in-

candefcence into cold water; the confequence of which is,

that the external part of the lump of glafs is cooled and

rendered folid long before the internal part of it. Then
when the internal part is cooled, and of courfe contracts

its dimenfions, the external part being already cooled and

.fettled, cannot follow it, fo that it remains in a ftate of

fufpenfion fomewhat like an arch ; hence, when part of the

lnmp is broken, the key-flone, as it were, of the arch, is

removed, and the whole ftffemblage of particles it dc-

Vot. XIII.
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ranged. Sci* Glass Tears, for a more detailed explana-
tion of thefe their properties.

Several other fubflances explode and are broken upon
analogous principles. Such are ghfs veffela n.ade for

different purpofes, and especially for electrical machines
|

alio large caft-mctal velfels fometimes fpontaneouflv explode
and break in the ncl of cooling. Sir William Hamilton
mentions certain volcanic bodies, which he calls volcanic

b mibs, that explode probably on the fame principle. They
were large pieces of lava, which burfl in pieces like bombs
a:; they fell to the ground. Thefe wtre obferved in the
great eruption of mount Vcfuvius, which took place in the
year 1779. The caufc of volcanic explofions, as well as of
thofe which accompany or precede earthquakes, is moflly
attributed to the action of fleam ; but thefe kinds of explo-
fions will be found particularly examined under the articles

Earthquake and Volcano.
The ufe to which certain explofions are applied is fo

well known as not to require any part icular defcription.

Every body knows the various ufes of fhooting with gun-
powder, efpecially in military affairs. The blaftincr or
breaking of rocks, by means of the explofion of gunpowder,
is likewife well known. But thefe ufes, together with all

the particulars that relate to them, are often mentioned in

various other articles of this Cyclopaedia; fuch as Gu wi-
nery, Mining, Shootinc, &c.

EXPOLITION, in Rhetoric, a figure whereby we ex-
plain the fame thing in different phrafes and expreffions, in
order to fhew it more fully.

Expolition was the favourite figure of Balzac.

EXPONAS Venditioni. See Venditioni.

EXPONENT, from expono, I exprefs, in Arithmetic.
Exponent of a power denotes the number which expreffes
the degree of the power, or which fhews how often a given
power is to be divided by its root before it be brought down
to unity.

Thus, the exponent or index of a fquare number is 2 j

of a cube, 3 ; the fquare being a power of the fecond de-
gree ; the cube of a third, &c.

Exponents are commonly written above, and fomewhat
towards the right-hand of the number or quantity whofe
power they exprefs. Thus, 3

s
, a>, fignify the fifth power

of 3, and of a. See Power.
Exponent is alfo ufed in the fame fenfe with index or

logarithm.

Thus a feries of numbers in arithmetical progreffion be-
ing placed under another feries in geometrical progreffion,

are called the exponents, indices, or logarithms thereof,

E. gr. in the two progreflions,

Geom. 1, 2, 4, 8, 16, 32, 64, 128, 256, 512
Arith. o, I, 2, 3, 4, 5, 6, 7, 8, 9

o is the exponent, index, or logarithm of the firll term I ;
5-

that of the iixth, 32, &c.
Hence, unity is to the exponent of a power as the loga-

rithm of the root to the logarithm of its power ; confe-
quently, the logarithm of the power is had by multiplying
the logarithm of the root by its exponent ; and the loga-
rithm of the root is had by dividing the logarithm of the
power by its exponent.

Exponent of a ratio, is the quotient arifing upon divid-

ing the antecedent by the confequent.

Thus, in the ratio 3 to z the exponent is i<§, and the ex-
ponent of the ratio 2 to 3 is ";. See Ratio.

Hence, j. If the confequent be unity, the antecedent is

the exponent of the ratio. Thus, c. gr. the exponent of
4Z tka
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the ratio 4 to r is 4 ; and again, the exponent of a ratio is

to unity as the antecedent to the confequejit.

2. Since in a rational ratio the exponent of a ratio is had
by dividing a rational number by another rational, the ex-

ponent of a rational ratio is a rational number;

EXPONENTIAL Calculus, Calculus expontntialisi

is a method of differencing exponential quantities, and of

fumming up the differences of exponentials. See Calcu-
tus.

Exponential carve is that which is defined by an ex-

ponential equation.

Exponential curves partake both of the nature of alge-

braic and transcendental ones ; of the former, becaufe they
confiit of a finite number of terms, though thofe terms

themfelves are indeterminate ; and of the latter, becaufe

they cannot be algebraically conftrudted, or reprefentcd

by an algebraic equation. Thus ay = .r
:
is the equation

of an algebraic curve ; y = a* is the equation of an

exponential curve : this equation y = a
1,

denotes that any
ordinate _y is to a conllant ordinate affumed equal to 1, as

a conftaut quantity a raifed to a power whofe exponent
expreffes the ratio of the abfeifs ,v to the line equal to 1

is to* the line taken for unit or I, raifed to the fame ex-

ponent. Let b reprefent the line = I, and the equation

V =• a" (fince v : b :: a -rib-.}, will become — =
b 01 b

Note, y = a" is the equation of the logarithmic

curve. See Logarithmic. See alfo Curve.
Exponential equation, is that wherein there is an expo-

nential quantity. See Equation, &c.

Exponential, quantity, is a power whofe exponent is an
indeterminate or variable quantity.

Exponential quantities are of feveral degrees and orders :

when the exponent is a fimple indeterminate quantity, it is

called an exponential of the firfl or lowed degree.

When the exponent itfelf is an exponential of the firfl: de-

gree, then the quantity is an exponential of the fecond degree.

Thus, z y is an exponential of the firft degree, becaufe the
X

quantity y is a fimple flowing quantity ; but s' is an ex-

ponential quantity of the fecond degree; becaufe^" is an
T
x

exponential of the fiift degree ; fo alfo, s y is an exponen-

tial of the third degree, the exponent y
s being one of the

fecond ; and univerfaliy, the exponential quantity of any
degree has for its exponent, the exponential quantity of the

degree ne>:t preceding it. See Bernouilli Oper. torn. i.

p. 182, &c.

EXPORTATION, in Commerce, the aft of fending

commodities out of one country into another.

Exportation is a part of foreign commerce (fee Com-
merce), difli nguilhed by the appellation active, or fellinv

part, in oppofiMon to importation, which is called the pajjive,

or buying part- It is obferved, as a general maxim, that

commerce, when active, mult produce a flow of riches, the
balance being received in money ; whereas, if it be paffive,

treafures will beexhaufted, as the balance of trade muft con-
tinually be made good out of the remaining coin. Hence,
plenty of money in any place implies, that the quantity of
goods exported far exceeds that of goods imported ; and
wherever money is fcarce, it may be concluded that greater

quantities of goods have been imported than exported. See
Exchange.

It has been a principal object of commercial policy in

almoft every country, to enegurage exportation, with the

exception of a few articles ; that of manufactured goods has
been promoted wilh a view of encouraging the internal in-

dullry of the country, and that of foreign produce, as a

means of drawing wealth from other countries by the profits

of the carrying trade. The ev.ccfs of the value of goods
exported beyond that of the imports has ufually been con-

Gdered as a criterion of the profits which a country derives

from foreign trade ; but this is a fallacious mode of deter-

mining this important point, becaufe advantageous foreign

trade might long exitt, even if the imports conftantly ex-

ceeded the value of the exports. The laws in force relating

to exportation coniift principally of prohibitory orreftrictive

regulations concerning bullion, corn, wool, machinery, and
tools ufed in various branches of the manufactures, the ex-

portation of which, it is thought, might diminifh the neccf-

fary fupply of provifions fjr the confumption of the country,

or enable foreigners to rival valuable branches of its manu-
factures. The acts relative to the exportation of wool,

prohibit the exportation, not only of the commodity itfelf,

but alfo of live (beep, rams, or lambs, from Great Britain,

Ireland, Jerfey, Guernfey, Alderney, Sark, or Man, on pe-

nalty of the forfeiture thereof, and of the fhips conveying

them j alfo 3/. for every iheep, &c. and three months' foli-

tary imprifonment of the offender ; for a fecond offence, 5/.

for every fheep, &c. and fix months' imprifonment ; except

wether Iheep for (hips' ufe, put on board by licence of the

port-officer of the cuftoms. A limited quantity of wool,

however, is allowed to be exported from the port of South-
ampton to Jerfey, Guernfey, Alderney, and Sark.

The duties on exportation, payable in Great Britain and
Ireland, were formerly the principal branch of the revenue

derived from foreign trade ; but they are now of fmall

amount compared with the duties payable on goods brought
into the country.

The official value of all exports from Great Britain, for

three years ending the 5th of January 1809, was as fol-

lows :

Britim produce and

manufactures.

Year ending 5th Jan. 1807 £.27-402,685
1808 25,171,422
1809 2.6,692,288

Foreign

merchandize'

£.9,124,499
9>395>'49
7,863,207

The actual value of Britifli produce and manufactures ex-

ported from Great Britain, agreeably to the prices current,

and to the declarations of the exporters, was, in the year

ending the 5th of January 1809, £. 40,881,871.
The official value of imports into Great Britain from Eu-

rope, Africa, and America, during the fame periods, is as

fullows

:

Year ending 5th January 1807 - - £.25.089,136
- 1S08 - - 25,453,149

1809 - - 23,784,516
The official value of imports into Great Britain from Eafl

India and China is as follows :

£• 3>74<V/7'

3,40 1, 509
not afcertained.

Year ending 5th January 1807
- 1808

18C9

The real value of Irifli produce and manufactures exported

from Ireland in the year ending the 5th of Janua'ry 1809,
computed at the average prices current, was £. 12,S11,5^1

lot. lid.
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10s. Hi!- 8w Customs, and Durv. See nlfo Com-
merce .

Dr. Smith i in his «' Nature and Caufcs of the Wealth of

Nations," dates and explains the principles upon which the
exportation trade i. founded. When the produce of anv par-

ticular brunch of induftry exceeds what the demand of the

country requires, the furplus mud be fent abroad, and cx-

chang 'd for form tiling fur which th. re is a demand at home-

Without inch exportation, a part ot the productive labour

of the country mud ceafe, and the value ot its annual pro-

fluce diminifh. The land and labour of Great Britain pro-

duce generally more com, woollens, and hardware, befides

fome other manufactures, than the demand of the home
market requires. The furplus part of them mult, therefore,

be fent abroad, and exchanged in the manner already men-

tioned. It is only by means of fucii exportation, that this

furplus can acquire a value fufficient to compenfate the la-

bour and expence (if producing it. The neighbourhood of

the fea-coait, and the banks of all navigable rivers, are ad-

vantageous fituations for induftry, only becaufe they facilitate

the exportation and exchange of fuch furplua produce for

fomething elfe, which 's more in demand there.

When the fore:,,': goods, which are thus purchafed with the

furplus produceof doinellic indullry, exceedthedemandofthe
home market, the furplus part of them mull be fent abroad

again, and exchanged for fomething more in demand at home.

When the capital ttock of any country is increafed to fuch
' a degree that it cannot be wholly employed in fupplying the

confumption, and fupporting the productive labour of that

particular country, the furplus part of it naturally dilgorges

into the carrying trade, and is employed in performing the

fame office to other countries. The carrying trade is the na-

tural effect, and fymptom of -great national wealth ; but it

does not feem, fays Dr. Smith, to be the natural caufe of it.

Holland had formerly the greatett fhare of the carrying trade

of Europe, and in proportion to the extent ot its land, and

the number of its inhabitants, it was the richeft country in

Europe. England, now the richeft country of Europe, has

appropriated to itfelf the greateft fhare of this trade. This
ingenious writer fuggefts, that, whether the capital, which

carries this furplus produce abroad, be a foreign or a do-

meltic one, is of very little importance. If the fociety has

not acquired fufficient capital both to cultivate all its lands,

and to manufacture in the completed manner the whole of

its rude produce, there is even a confiderable advantage de-

rived from the exporting of that rude produce by a foreign

capital, in order that the whole ttock of the fociety may be

employed to more ufeful purpofes.

Dr. Smith farther obferves, in reference to this fubject,

thatwithaview of multiplying gold and filver, inwhich, it has

been commonly fuppofed, the wealth of a country confifts, it

neccffarily became the great object of political economy to di-

minifh, as much as pofliblc, the importation of foreign goods

forhorr.econtumption,andto increale, as much as poffible, the

exportation of the produce of domeftic indullry : and, there-

fore, its two great engines for enriching the country have

been restraints upon importation, and encouragement to

exportation. The former were of two kinds, via. reltraints

upon the importation of fuch foreign goods for home con-

fumption as could be produced at home, from whatever

country they were imported; and reltraints upon the import-

ations of goods of almoil all kinds, from tliofe particular

countries, with which the t.aiai.ce of trade was fuppohd to

he difadvantageous. Thefe different reltraints corriifl -<1

fbmetimes in high duties, and fomctimes in abfolute prohi-

bitions. Exportation was encouraged fometimes by draw-

backs, fomctimes by bounties, fometimes by advantageous

I : P

treaties of eoinnieiee, and fometimes by the ef nt of

colonies in diilant countries. Thus it b i • be< n i
itendrd to

increafe the quantity of gold and iik'er in any country by

turning the balance of trade in its favour. Our author has

particularly examined what are likely to be the effects of

thefe reltraints and encouragements upon the annua! produce

of the indultry of a country. According as they tend ei-

ther to increale or diminifh the v 111 I ol this annual product-,

they mull evidently tend either to increafe or diminifh

real wealth and revenue of the country See Exchange,
Monopoly, and Balance of Trade. Of the encour

ments to exportation above enumerated, thofe which are call-

ed Drawbacks (fee the article) feem to Dr. Smith to be

the moll reafonable. Concerning the grant ot bounties ;

Bounty,
E X POSING, the act of fettia<r a thing to public view.

In the Romifh church, the facram nt is iaii to be expoied

when it is fliewn in public, uncovered, on feftival days, .;::d

during the time of plenary indulgence-.

Exposing is alfo nfedwith a fari latitude; thus, we
fay it is prohibited to expofe talfe and clipped money.

Such a houfe (lands very high, and has a delicious pro-

fpedt ; but it is expofed to all the four winds. Such a city

being on the frontiers, and not fortified, is expofed to the

infults of every party of forces.

Exposing of Children, a barbarous cufloin pradtifed by
moll of the ancients excepting the Thebins, who had an

exprefs law to the contrary, whereby it was made capital to

expofe children, ordaining at the fame time that fuch as

were not in a condition to educate them, fhould bring them
to the magiflrates, in order to be brought up at the public

expence. (iEliari Hifl. Var. 1. ii. c. 7.) Among the other

Greeks, when a child was born, it was laid on the ground ;

and it the father defigned to educate his child, he immediate-

ly took it up ; but if he forebore to do this, the child was
carried away, and expofed. Pitifc. Eex. Ant. in voc. Ex*
pofHo.
The Lacedemonians, indeed, had a different cu (torn ; for

with them all new-born children were brought before certain

tryers, who were fome of the graved men in their own tribe,

by whom the infants were carefully viewed ; and if they

were found lufty and well-favoured, they gave orders for

their education, and allotted a certain proportion of land for

their maintenance : but if weakly, or deformed, they or-

dered them to be cad into a deep cavern in the earth, near

the mountain Taygetus, as thinking it neither for the gopd
of the children themfelves, nor for the public intered, that

defective children fhould be brought up. Plutarch takes

notice of this law of Lycurgus, and pafTes no cenfure upon
it.

Many perfons expofed their children only becaufe they

were not in a condition to aducate them, having no intention

that they fhould pcriih. It was the unhappy fate of

daughters efpecially to be thus treated, as requiring more
charges to educate and fettle them in the world th In fons.

The parents frequently tied jewels and rings to the chil-

dren they expofed, or any other thing whereby tiiey might
afterwards difcovcr them, if Providence took care of their

fafety. Another defign, in adorning thefe infants, was
either to encourage fuch as found them to nourilh- and
educate them, if alive ; or to give them human burial, if

dead.

The places where it was ufual to expofe children were
fuch as people ft ent d molt. This was done in order

that they might be found, and taken up by companionate
,

perlons who were in circumftances to be at-the expence of

their education. With this intention the Egyptians and
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Romans cliofe the banks of rivers, and the Greeks the

highways.

Dion'yfius Halicarn. (Antiq. Rom. 1. ii.) informs us,

ihat Romulus obliged the citizens to bring up all their male

children, and the eldetl of the females. They were allowed

therefore to deilroy all their female children but the cldelt.

And even with regard to their male children, if they were

deformed or monftrous, he permitted the parents to expofe

them, after having (hewn them to live of their neareft neigh-

bours. In Cicero's third book of laws, (cap. 8.) there is a

paffage, from which it has been concluded, that the law of

Romulus, with regard to the expofing and deftroying of male

children that were remarkably deformed, was confirmed by

a conftitution of the twelve tables. It appears, from a paf-

fage in Terence, that this inhuman cuflom of expofing and

deilroying children, etpecially females, was not uncommon
even among parents of the bed chava&er. Sentiments

of this kind were publifned with applaufe on the Roman
theatre: and we learn from Seneca (de Ira, 1. i. c. 15.)

that fo late as in his time, it was ufual among the Romans

to deftroy weak and deformed children. " Porteutofos

fcetus extingnimus : liberos quoque,'ii debiles monftrofique

editi funt, mergimus."

This unnatural practice was prefcribed and approved even

\y the more eminent philofophers. Plato (Republ. 1. v.

)

recommends it to be ordered by law that men or women,

who are paft the age of having ibong children, fhould

take care that their offspring, if they ihould have any,

Ihould not come to the birth, or fee the light ; or if that

Ihould happen, that they mould expofe them without nou-

rilhment. Ariftotle (Politic. 1. vii. c. 16.) exprefsly fays,

that it fhould be a law not to bring up or nourifh any child

that is weak or maimed ; and that when the law of the

country forbids to expofe infants, it is neceffary to limit the

number of thofe who ihould be begotten ; and if any one

begets children above the number limited by the laws, he

advifes to procure abortion before the foetus has life and

fenfe. The practice that has long prevailed among the Chi-

jiefe, and that fubfifls among them even to this day, is well

known.
EXPOSITION, the aft of expofing. See Expo-

sing.
Exposition is likewife applied to the interpretation or

explication of an author, orpaifage therein. See Exege-
sis.

Exposition of deeds, in I,azv, fhall be favourable, ac-

cording to the apparent intent ; and be reafonable, and

tqual, &c. Co. Litt. 353.

Exposition, expe/ilio, in Rhetoric, is fometimes ufed

for divifion. See Division; and fee alfo Exergasia.
Exposition, in Gardening. See Exposure.
EXPOSITOR, or Expository, a title which fome

writers have given to a lefier kind of dictionaries or vocabu-

laries, ferving to expound or explain the meaning of theob-

fcure or difficult words of a language.

It is alfo ufed 1:1 the fame fenfe with commentary and pa-

raphrafe.

EX POST FACTO, in Lam, denotes fomething done

after another tiling that was committed before. An eftate

granted may be nrade good by matter ex pofb fafto, that

was not fo at Brft, by ele&ion, &c.

EXPOSTULATION, Expostulate, in Rhetoric, a

complaint addreffed to a perfon from whom we have received

fome injury. It varies according to circumflances.

EXPOSURE, or Exposition, in Gardening, the af-

pect or iituation of a garden wall, building, or the like,

with refped to the fuD, wind, &c.

EXP
There arc four regular kinds of expofures, viz, eaft,

weft, north, and fouth ; but it muft beobferved that among
gardeners thefe terms fignify juft the contrary to what they
do among geographers.

The gardener;, in effeft, do not give the names eaft, weft,

&c. to the places where the fun is, but to thofe whereon he
fhincs ; and they conlidcr the manner wherein he fhincs,

whether as to the whole garden, or fome of its lides.

If they find, that the fun at trie rifiog, and during the

firft half of the day, continues to fhtne on one fide of a

garden or wall, they call that an eaftern expofure, or eaft

wall, &c. and if the fun begin to fhine later, or end fooner,

it is not a proper eaftern expofure.

For the fame reafon, they call the weft the fide the fun

mines on the latter half of the day ; /. e. from noon to

night ; and accordingly, the fouth, or fouthern expofure, is

the place whereon he fhines from about nine o'clock in the

morning till night; or which, in the general, he fhines

longeft on in the whole day ; and the part he fhincs lcafton

is the north, or fouthern expofure, at what hour foever it

begin or end, being ufually from eleven o'clock to one.

The eaftern and fouthern expofures are, by common con-

fent of all gardeners, the two principal, and have a confider-

able advantage above the reft. A weft expofure h not

much amifa ; at leaft, it is better than a northern one, which
is the worft of all : each has its inconveniences.

The eaftern, commencing differently at different feafon*

of the year, and ending about noon, fubjects the trees, &c.
to the N.E. winds, which wither the leaves and new fnoots,

blow down the fruit, &c. befide that it has little benefit of
rains, which come moftly from the weft. Yet does the

reverend Mr. Laurence judge the eaft better than the weft-

wall for all kinds of fruit ; not that it has more hours of

fun, or that there are any peculiar virtues in the eaftern rays,

but becaufe the early rays of the fun do fooner take off

the eold chilly dews of the night.

M. Gentil recommends the eaftern expofure as beft for all

kinds of peaches ; adding, that they ripen fooneft, grow
bigger, are better coloured, and of a liner tafte, than in

any other; but Mr. Carpenter reftrains the rule to the early

and middle forts ; for the backward, he rather choofes a

fouthern, or fouth-eaft expofure, which is beft for all late

fruits, becaufe the influence of the fun is ftrongeit, and con-

tinues longeft.

The weftern, accounted from half an hour paft eleven till

fun-fet, is backwarder than an eaftern one by eight or ten

days; but it has this advantage, that it receives little da-

mage from the frolts, which melt before the fun comes to

ffaine upon the fruit, and fall off like dew, without doing

any prejudice ; fo that it may bear apricots, peaches, pears,

and plums ; but it is incommoded with north weft winds in

the fpiing, as alfo with the autumnal winds, which blow
down a great quantity of fruit.

According to Mr. Miller, the beft afpeci or expofure for

walls in England is the point to the eaftward of the fouth;

becaufe thoie will enjoy the benefit of the morning fun, and
be lefs expofed to the weft and fouth-weft winds, which
are very injurious to fruits in England, than thole walls

which arc ere&ed due fouth ; the next beft expofure is due
fouth, and the next to that fouth-eaft, which is preferable

to the fouth-weft. Other walls, however, may be planted

with fruit-trees that fuit their feveral expofures. •

The northern expofure is the leaft favourable of any iri

England, as having very little benefit from the fun even

in the height of fummer, therefore can be but of little ufe,

whatever may have been advanced to the contrary. For al-

though many forts of fruit-trees will thrive and produce

3 fruit
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fruit in fuch pofitions, yet fuch fruit can be < f little worth,
fince they are deprived of the kindly warmth of t he fun to

correct their crude juices, and render them well tailed and
wholefome. It is therefore to little purpofe to plant fruit-

trees againll fueh walls, except it be for fruit intended For

baking, &c% in which cafe the fire will ripen and render

thofe juices wholefome which could not be performed while
growing.

In fuch fituations, morelli cherries for preferviug may he
planted, and white and red currants to come late, after thofe

which were mure expofed to the fun are gone ; and if the

foil be warm and dry, fome forts of dimmer pears will do
tolerably well on Inch an cxpolure, and will continue longer
in eating than if they were expofed to the fun. But winter

pears mould by no means be planted in fuch an aipect, as

has been practiled by many ignorant perfons, if we find that

the bell fouth walls in fome bad years are barely warm enough
to ripen them. Duke cherries planted againit walls expofed
to the north will ripen much later in the feafon ; and if the

foil be warm, will be well flavoured, and continue a month
later than others. Miller.

The fouthern expofure, accounted from about nine till

four, is recommended for peaches, pears, grapes, and
plums.

EXPRESS, fomething that is precife in formal terms,

or for fome particular defign. I told him as much in cxprefs

terms ; he gave me a commiffion exprefs ; he had exprefs

orders ; a courier was ditpatched exprefs.

We alfo fay, fomevvhat abufively, to fend an exprefs,

meaning aicourier.

Express Condition, Contract, Malice, and Warranty.
See the fubftantives.

EXPRESSED Oils, are fuch as are procured from
bodies only by preffing ; as the oils of olives, almonds, and
the like. See Oil.

ExpREssEDy5vcn\r. See Species.
EXPRESSION, in Algebra, denotes the value of a quan-

tity expreffed or reprefented under an algebraic form : thus,

if x = \/ a' + t/-, and a and b are known, the value of x
is known. See Equation.
Expression, in Chemijlry, Pharmacy, &c. the ail of ex-

preifmg out, or extracting the juices of oils or plants, fruits,

or other matters, by fqueezing, wringing, or preffing them in

a prefs. This is one of the three modes of obtaining them ;

the other two being infufon and decoSion, wdiich fee. The
hard fruits mould be well bruifed, and herbs moderately

bruifed, before expreffion. They are then to be inclofed

in a hair or other bag, and prelfed between wooden plates

in the common fcrew prefs, till the juice ceafesto run. The
expreffion of oils is performed nearly in the fame manner as

that of juices, by means of iron plates, or the apparatus of an

oil-mill, adapted to this purpofe. The infipid oils of all

unctuous feeds are obtained uninjured by this operation, if

performed without the aid of heat, which, though it may
promote the extraction of the oil, gives it an ungrateful

flavour. The oils expreffed from aromatic fubftances gene-

rally carry with them a portion of their effential oil.

Expression, in Mufic, is a quality by which a mufician

manifefts his feeling, and executes with energy all the ideas

with which he ought to imprefs the hearer, and all the fen-

timents which the compofer intended to exprefs. There is

an expreffion in cornpolition as well as in its execution, and

it is by their concurrence that the mod plcafing and agree-

able effect refults.

To give an expreffion to his works, a compofer ought to

fci/.e and compare all the relations which can be found be-

tween the features of his object, and the productions of his

EXP
art ; in a mtifical drama, he ought to know and feel the pecu-
liar call of all the characters, in order feverally to exhibit

them exactly as delineated by the poet ; for as a good
painter does not throw the fame light on every figure,

neither will the able mufician give the fame energy to all the

fentimentU, nor the fame force to every figure, but will put
each part in its true place, lefs to give it weight, individually,

than to contribute to the effeft of the whole.
After having well conlidered what a character has to fay,

he meditates how he (hall fay it ; and here begins the appli-

cation of the precepts of his art, which h to find the par-

ticular language in which the actor would wifh to make hinv-

felf underilood.

Melody, harmony, movement, choice of inftruments and
voices, are the elements of the mulical language; and melody,
by its immediate connection with the grammatical and ora-

torical accent, is that which gives a character to all the reft.

So that it is conftantly from melody that the principal ex-
preffion fhould be derived, as well in inftrumental as vocal

mufic.

What a compofer therefore has to exprefs by melody
is tone of voice, with which the fentiments can beft be ren-
dered ; and care fhould be taken not to mimic that of thea-
trical declamation, which is in itfelf only an imitation, but
the voice of nature fpeaking without affectation and without
art.

The compofer will therefore at firft feek a kind of me-
lody wdiich mall furnilh mufical inflections the moft confonant
to the lenfe of the words, always lowering their expreffion

to the thought, and the thought to the interlocutor's ftate

of mind ; for when we are ltrongly affected, all that we fay
in a manner favours of the general fentiments which govern
us ; and we never chide what we love in the fame tones as

we fhould an indifferent perfon. Our fpeech is differently

accented according to the different paffions by which we are

agita'ed ; fometimes acute and vehement, fometimes languid
and monotonous, fometimes varied and imperious, fometimes
fmooth and tranquil in its inflections. Thence the mufician
regulates the choice of keys which he ufes in his melody,
and the different places in wdiich he employs voice, keeping
it down with fmall intervals to exprefs the ianguor of forrow
and dejection ; and ftraining it with acute founds in paffion

and grief; driving it rapidly through all the intervals of the
diapafon in the agitation of defpair, or the turbulence of
diilracted paffions. Above all it muft be remembered, that
the charms of mufic confift not only in imitation, but in an
agreeable imitation ; and that the declamation (or recitative)

itfelf to have its full effect, fhould be fubordinate to melody ;

fo that there is no painting fentiment without giving it this

fecret charm infeparable from it, nor touch the heart with-
out pleafing the ear. And this is ftill very conformable to

nature, which gives to the tone of voice of perfons of fenfi-

bility, certain touching and delicious inflections, wdiich thofe
who feel nothing never poffeffed. Never, therefore, miftake
rough and coarfe for expreffive, nor harfhnefs for energy.
Give not a hideous picture of the paffion which you wifh to
paint, nor imitate the performers at the French opera, where
the voice of paffion refemblcs a complaint of the colic, more
than traufports of love.

The natural pleafure which refults from harmony, aug-
ments in its turn the moral pleafure of imitation, in uniting

the agreeable fenfations of chords to the expreffion of the
melody, upon the fame principle as that juft mentioned.
But harmony does Hill more ; it enforces even the expreffion

in giving more truth and precifion to melodious intervals ; it

animates their character, and exactly marks their place in

the order of the modulation ; it calls back the preceding,

announces
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announce; that winch ou^ht to follow, and thus connects

the phrafee in the melody, as ideas are linked together by
grammar in a difcourfe. Harmony, regarded in this light,

furniflies the compofer with powerful means of expivfli >n,

which efcap^ him when he fecks ex predion in harmony
alone ; for then, inflcad of animating the accent, he ex-

tinguishes it by his chords, and all the intervals, confounded
in a continued crowd of combined founds, offer to the ear

only a feries of fundamental chords, which have nothing
touching or agreeable in their effect, and often not only

fuffocates the melody, hut the fenfc of the words. What
then mull the harmonifl do to fortify the expreffion of the

melody, and give it more effect ? He will carefully avoid

covering the principal found in the combination of chords
;

he will render all the notes of the accompaniment fubordi-

nate to the vocal part ; he will give relief and energy to it

by the concurrence of other parts ; he will enforce the effect

cf certain paffages, by the chord of the (harp 7th ; he will

difguife others by luppofition or fufpenfion, in making no
provilion for them in the bafe ; he will gain ilrong expref-

fions by major difcords, he will referve the minor, for ten-

der fentiments ; fometimes he will unite all his parts by
fmooth and flowing notes; fometimes he will contrail them
with the melody by pointed notes ; fometimes he will fill

the ear with full harmony, and fometimes enforce the accent

by the choice of a Angle interval. He will render prefent

and fenfible the chain of modulation throughout, and will

make the Lafe and its harmony ferve to determine the place

of each paffage in the key, in order that no interval or trait

of melody fliall be heard, without feeling at the fame time

its relation with the whole.

With refpeft to rhythm, formerly fo powerful as to give

force, variety, and ornament to poetical harmony ; if mo-
dern languages lefs accentuated and lefs profodic have loll

this charm, our mulic can fubflitute another more indepen-

dent of fpeech in the precifion of meafure, and in the com-
bination of its proportions, whether moving together or
feparately in each part.

Quantity in language is almofl wholly loll in notes of

mufic ; and the mufic, inflead of fpeaking with words,

borrows, in fome fort, from the meafure a language apart.

The force of the expreffion confifls in this particular, in

the uniting theft- two languages as much as poffible together,

in fuch fort, that if the meafure and the rhythm fpeak not

in the lame manner, they will at lead fay the fame things.

Chearfulnef6, which gives vivacity to all our movements,
ought to do the fame in mufical meafures. Melancholy

locks up the heart, relaxes all our motions, and the fame
languor is felt in the melodies which it dictates ; but when
grief is poignant, or great conflicts are pairing in the mind,

ipeech is unequal ; it moves alternately with the flo.vnefs of

the fpondee and the rapidity of the Pyrrhic, and fometimes

fuddenly ilops mort, as in accompanied recitative ; it is on

this account, that the moft expreffive mufic, or at ltaft the

ir.ofl paflionate, is co.nmonly that in which the times or por-

tions of each bar, though equal in themfeives, aie the mofl
unequally divided ; whereas the image of fleep, of repofe,

of peace of mind, require fmail exertion ol voice, and are

naturally painted with notes of equal length, which move
neither quick nor flow.

There is one obfervation which the compofer ought not

to neglect, and which is, that the more ftudied and extra-

ncQus i6 the harmony, the flower fhould be the movement,

in order that the mind may have leifure to difentangle the

difcords, and follow the rapid chain of modulation. No-
thing but the lad degree of fury can permit the union of

rapid meafures and harfh chords. When the head is

diffracted, and th(! actor, by violent agitation, fcems not t»

know what he fays, this energetic and terrible confufion

may be communicated to the mind of the fpectator, and, in

like manner, make him lofe his rcafon. But if the compofer

is not inflamed and fublime, lie will only be coarfe and cold ;

if he does not throw the audience into a delirium, he runs a

great rifle of a failure : for he who lofes his rcafon is only-

mad in the eyes of thole who preferve it, and infanity is do

longer intere fting.

Though the greatefl force of expreffion is derived from

the combination of founds, the quality of their tone is not

indifferent in the effect. There are voices fo ftrong and
fonorous as to impofe by their force ; others thin, flexible,

and fit for execution ; others again fo touching and delicate

as to penetrate the heart by foothing and pathetic ftrains.

In general, treble voices and acute are fittefl to cxprefi |

demefs and affection ; bafes and baritones for intemperate

pafilon and clioler ; but the Italians have banifhed bafes

from their ferious operas, as a part, of which the melody is

too rude and boiilcrous for the heroic flyle, and have fubfti-

tuted in their itead tenors, of which the melody has the

fame character, with a more agreeable effect. They employ
bafe voices in the grotefque and ridiculous parts of their

comic operas with more propriety.

Inlli uments have alfo their peculiar expreffions, propor-

tioned to their quality of tone, force, and compafs. The
flute is tender, the hautbois cheerful, the trumpet military,

the horn fonorous, majeflic, and proper for grand expref-

fions. But there is no inftrument of more varied expreffion,

and more univerfally ufeful, than the violin. This admirable

inftrument is the foundation of every orcheflra, and can

furnifh a great compofer with all the effects which mean
muficians vainly feek in a multitude of different inflruments.

The compofer ought to be acquainted with the finger-

board of the violin, to confider the fliifts, and know how to

write arpeggios, by diftinguifhing the open from the flopped

firings, and to choufe and make ufe of keys according to the

different characters they have upon that inftrument.

It is in vain for the com ofer to attempt to animate his

orcheflra, if the ardour which ought to reign in it does not

inflame the performers. The finger who only fees notes in

his part, is not qualified to feize the expreffion of the com-
pofer, nor to give one of his own to what he fings, if he has

not well comprehended the fenfe. He muft underftand

what he reads before he can make it comprehended by
others ; and it is not enough to be poffefled of general fen-

fibility, if not particularly energetic in the language we
fpeak. Let him begin therefore by thoroughly understand-

ing the character of the melody which he has to execute, its

expreffion of the words, the diftinclion of its phrafes, the

accent which it has in itfelf, that which it requires in the

voice of the finger, the energy which the compofer has

given to the poet, and that which in his turn he can give to

ti.: compofer. Let him refign his whole powers, then, to

all the enthufiafm which thtfe considerations fliall have in-

fpired ; he fhould exprefs every thing as completely as if he

were at once the poet, compuier, actor, and finger, and
he will then have all the animation which it is poffible for

him to give to the work which he has to execute.

In this manner he will naturally embellifh with tafle and

delicacy airs that are only elegant and graceful ; with fpirit

and fire, fuch as are animated and gay ; with fighs, the

tender and pathetic ; and with all the agitation of forte and
piano, fuch as are expreffive of rage and fury. Whenever
the mufical and oratorical accents are united ^as in arie par-

lanti), wherever the time fliall be ilrongly marked, and ferve

as a guide to the accents of the melody j wherever the ac-
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companiment and t!ie voice (lutll Co agree' in their effects as

to. form only one melody, and the hearer, deceived, wholly
attributes to the voice the paflages which the orchedra em-
bellilhes ; and, finally, wherever lohcr ornaments, judicioufly

applied, manifsft the abilities and faedity of the fingerf

without diigiiiling and injuring the melody, the expreffion

will be fwect, agreeable, and animated ; tlie ear will be de-

lighted, and the heart affected ; nature and art will at once

concur in pleafing the hearer, and there will reign fuch a

coincidence between the words and the mulic, that the whole
will feem to proceed from one delicious language, which can

fay every thing, and always pleafe.

This is more a differtation than an article of a dictionary,

but thefe are the fentiments of the citizen of Geneva, to

mod of which in mufic we readily fubferibe, as he is ever

more reafonable and confident in fpeaking of that art than

on any other fubject. His views concerning dramatic mufic

are always fo ingenious, elevated, and refined, that we can-

not refill tranfiating him. Though we fear that the French,

with all their prefent rage for Italian mufic and Italian ex-

preffion, will not adopt them ; and the Italians themfelves,

in their moil happy moments of conception, have been fuc-

cefsful from inftinct and enthufiafm, more than precepts or

reflection.

Expression, in Oratory, denotes the manner of delivering

or conveying one man's ideas to another. Accordingly it

denotes that felicity of difcriminative energy in the reader,

fpeaker, or reciter, by which the charadteriflic beauties or

peculiarities, whether of language, fentiment, or paffion,

in a compofition or oration,' are forcibly and happily illus-

trated, and the various (hades and tranfitions of ftyle, Signi-

fication, feeling, and allufion, in fuch compofition or oration,

are didinctly and intereftingly marked. Expreffion in this,

as in every other art, is one of the chief conftituents of

excellence ; and contradidinguifhes the elocutionid of tade

and genius, from the mere mechanical reader or declaimer.

It depends chiefly upon that quicknefs and vitality of per-

ception which may be regarded, in fome degree, as an ori-

ginal gift of nature, and on that prompt and perfect fym-
pathy between the perceptive faculty and the executive

organs, which it is the higheft glory of art and practical

exercife to produce.

Expression is more particularly uftd for the elocution,

diction, and choice of words in a difcourfe. See Elocu-
tion.

It is not enough that a poet or orator have fine thoughts,

lie mud likewiie have a happy expreffion. Defects in the

expreffion ordinarily arife from defects in the imagination :

abundance of the beauties of the ancient writers are an-

nexed either to expreffions which are peculiar to their lan-

guage, or to relations, which, not being fo familiar to us

as to them, do not give us the fame pleafure.

Expression, diverfiffmg of, u\ Rhetoric. See Diver-
sifying.

Expression, in Painting, principally confids in the re-

prefentation of thofe attitudes of the body, and variations of

the countenance of men, which always accompany and de-

note the immediate influence of the paffions of their minds.

Befides this more important ufe of the .void, it is ufed in

painting to fignify the reprefentation of any object by a

mode of execution agreeable to its nature, its character, and

the fituation it holds in the work- When wrought with

jud fenfe and propriety in thefe refpects, it is faid to be

ivell exfirefed. We will firft confider it in the former and

more ufeful fenfe.

The paffions which influence the conduct of men have

each a general character of expreffion, by look or gefture,

attached to them in the whole race of mankind ; and they

arc alfo marked in individuals by peculiarities, arifing from

the temperament ami conditutional habits with which each

of them is endowed by nature.

To feize and reprefent with i thefe charaiteridics

of the pardons of the mind, and accompany their reprefenta-

tion without dimir.ifhing its force, with the varieties appro-

priate to the individual perfonages introduced into a picture,

is the effence, the foul of art. The flighted (ketch poffef-

fing this quality, acquires an intereft uniufpired by, and

far above, that excited by the mod highly and excellently

wrought pictures which are void of it.

Very few painters, amongd the immenfe numbers of thole

who lay claim to the name, have been happy enough to ob-

tain a fuper-eminent degree of expreffion in their works; in-

deed it is a talk of extreme difficulty to overcome, requiring

the founded fenfe to felect the knowledge of it, and the

greated ability in art to reprefent it when underdood. Thf
man who aims at it, befides being an ever active obfei ver,

fliould poffefs great fufceptibility of mind to enter into the

feelings of others, and thus draw, as it were, from fimfelf:

yet that fufceptibility fhould be under the regulation

of found difcernment, and cool difpafilonate judgment, to

enable him to difcriminate the fictitious reprefentations of
paffion, from thofe natural unartificial actions, and looks,

dictated by, and arifing from, genuine feeling : and in his

continued obfervations upon the actions and afpects of men
under their influence, he fliould be careful to feparate thofe

points which identify a peculiar paffion, and dillinguifh it

from others that are nearly allied to it.

Artills endowed with very confiderable talents have
failed in two different ways in their endeavours to embellifh

their works with this valuable quality. Some, by an over-

anxious defire to give drength and energy to their expref-

fions, have carried them into artifice and bombad : others,

on the contrary, wifhing to unite the beautiful with the

pathetic, have only rendered their works infipid and unin-

terelling in expreffion ; and it appears that he who is

obliged to labour to produce it, who does not work from
a clear comprehenfion ef the characteridic lines of an ex-

preffion in its fimpled and mod uudifguifed fhape, can never

effect the reprefentation of it to any degree of perfection,

and the beholder of his works will flill leave them unim-
preffed with any portion of the fenfation the real paffion

is calculated to produce; the only true ted of the value of

works of art, as far as relates to expreffion.

" By tedious toil no paffions are expred,

He who conceives them ilrongefl paints them bed."

The power of rendering, or producing expreffion in

painting, is, next to grace and elegance, the lead communi-
cable talent of thofe requifite to form a perfect painter.

He who attempts to obtain it, if not originally gifted by
the great Author of nature witli a peculiar propcnfity to

obferve and imbibe the leading features which conllitute its

excellencies, follows a phantom that will for ever elude his

grafp. If, however, he happily poffeffes that inclination,

he may obtain fome adidance in his purfuit of it from the
works of others, which will (horten his labour, but will

not lead him to the ultimate point of his defire; to that, the
iludy of nature can alone effectively induce.

We allude to fome general rules given by artids who have
communicated the refult of obfervations made in their en-

deavours to obtain an nndcrllanding of the expreffion of the

paffions of the mind, in the countenances and actions of
men; and they are by fome, whofe uames authorize reliance

upon their obfervation», particularly Lionardo d» Vinci,

Trattata
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Trattata de la Pittura, and L« Bran's Paflions. They have

pointed mil and illuftrated tliolc actions oS the countenance

ami figure which moft ftrongly dcSignate the reigning influ-

ence of particular paflions.

Tliefe rules, however, go only a Short way in a general

view of the Subject; much lefs do they comprize what is

requifite, when the multitudinous varieties of expreflion

in the ahnott infinitely varying countenances and habits of

men of all degrees are taken into consideration. How, in-

deed, can it be poffible to direct the means of obtaining with

certainty that which is in itfelf fo infinitely divifible, as the

courfe of the feelings and dictates of the ungovernable heart

of man, and his coirefponding actions and turns of feature?

It is in having ascertained and eftab'liflied the features of

the more ftrong and leading paflions, that thefe general

rules are found ufeful. We learn from them, that t he in-

fluence of exceffivejoy or laughter draws all the features

of the face upwards ; that grief reverfes that order, and

draws them downwards. Violent anger dillorts them, and

enlarges their appearance, particularly the eyes and nofluls ;

and the action of the body is violent, with quick and (hurt

motions. Defire enforces an eager advancing action towards

its object, and the eyes and mouth are Somewhat expanded.

Acute pain is generally exprefled bv a mouth fomewhat

opened and drawn back, the eyes railed, and partly covered

by the upper eye-lid , and the eye-brows drawn clofely

together, wrinkling the forehead. Fear is denoted by ex-

panded eyes and mouth, the eye fixed upon the exciting

caufe, the hair elevated and thickened, the colour livid, and

the figure drawn back as if attempting to retire from the

object which caufes the alarm. The effects of the fen-

fation of fcorn or hatred on the figure and countenance

are marked by the mouth being clofed firmly, and the lips

drawn down at the corners; whilft the elevation of the nof-

tril caufes the middle of the upper lip to rife; the forehead

is ftrongly preiTed, 'and the brow falls over the eyes, which

exprefs the pafiion beft when they are turned fideways,

towards the object, with the body inverted from it. Awe,
or veneration, produces a general inclination of the body,

and the head (till more fo, towards the object exciting it.

Under one or other of thefe paffions and expreffions all

the feelings of our minds are more or lefs ranged ; and of

courfe will participate more or lefs of the indications of

them, according to the excitation they meet with: therefore,

fo far the general rules will be of ufe in their reprefentation.

But mankind, from theii various modes of education, their

habits, and manners, accompany ihefe feufations, when ex-

cited in them, by peculiarities which it is of the utmoft im-

portance to the painter juftly to difcriminate, and be careful

riot to give that action to one, which, in propriety, belongs

to another ; not to attach the vulgar action of an uncul-

tivated clown, to the dignified character of a man of tank

and liberal education.

Befides remarking the expreffive characters of the ftronger

paffions, great attention is requifite to be paid to the phy-

siognomical expreflion of the countenance, ar-d of the figure

(if one may fo fpeak); the influence of which is daily felt

and acknowledged. Though our information upon that

fubject is much thwarted by the effect of education and

reflection, yet its bafis is juft and firmly fixed, as every

day's experience proves. Perfons whole features and ge-

neral forms correfpond, are found to be correfpondent alfo

In character ; that is, in their natural propenlities : one of

two, thus fimilarly formed, may have cultivated his mind

more than the other, and education and fociety may have

taught him to mafk or difguife his inclinations; but nature

js ftill true to herfelf, and the fame general difpofition re-

mains. Nay, it goes ftill further; young perfons not natu-

rallv addicted to vice, bring drawn by accident or early af-

fociation to continue in the practice of indulgence, acquire,

in procefs of time, a change of feature and expreflion, in

great meafure limilar to that form ulually indicative of the

vice or pafiion indulged in, v. here it ij implanted by nature.

In this, therefore, we have a ground of expreflion which

is well worthy, indeed very neceffary, to be carefully at-

tended to by thufe who aim at perfection in the art of

painting. They ought to make themfelves acquainted with

the forms that belong to the peculiar inclinations ar.d dif-

ferent degrees ot capacity of mind in the perfons they chufe

to bring forward in their works, of whatever clafs they may
be. They (houldnot put into the race of a man of mild cha-

racter any of the features indicative of warm paffions; in

Cuch an one the eye fhould not have an eager look ; the

noltrils fliould not be large, or inflated ; all the lines

fhould be fmooth, and have little variation of form. And,
on the contrary, when the figure of one whofe difpofition is

naturally hot and impetuous is introduced, he fhould not

have a fmooth ftraight foiehead; which is indicative of

mildnefs and fuavity ; his uofe fliould not be ftraight ; nor

his mouth gently undulating, of a mild pleafing character :

though he may not be in the act of exerting his natural im-

petuofity of character, yet he fliould have the appearance of

one who would be eafily rotifed to that feeling and expreffiou.

A man of great fenfe and intellect fliould not be reprefented

with the features that characterize imbecility ; nor the weak,

and undecided character, have the forms denoting fenfe and

intellectual power ; and it fliould beconftantly remembered,

that though every pafiion, every fentiment ot the mind, has

its peculiar expreflion ; every particular perfon has his pe-

culiar mode of exprefiing it.

Iu reprefentations of the paffions, "tis not form alone

which is required to perfect the work : though that indeed

yields a very ftrong impreffion of it, yet its effect is greatly

heightened when a proper tone of colour is Superadded. By
colour we judge of health or iicknefs, of youth and age, as

well as by form: The fallow hue of melancholy is pro-

verbial. It is well known how anger affects the hue of the

countenance; in fome it produces a violent Audi of blood,

and confequcnt rednefs of colour, even almolt to blacknefs :

in others a paliid hue denotes it, or a change from one to

the other rapidly Succeeding. The malignant paffions ara

generally accompanied in their expreffions by a pallid tone

of colour : and the more noble fentiments bv the reverSe.

A man performing a benevolent action feels a degree of Sa-

tisfaction which affects his countenance ; his eyes exhibit

his fentiments by their livelinefs, and his mouth by its gentle

curves at the corners, whilft his cheeks bear (what is per-

fectly understood So as to be admitted a common phraSe)

the cheerSul glow oS humanity ftatnpt on them. Clearnefs

of complexion, and colour in the cheeks, indicate youth and

health ; fallownefs, and the lofs oS the ruddy hue of colour,

ficknefs and age. The inhabitants of the town, and of the

country, exhibit the fame distinctions ; as alSo the ftudious

man and the SportSman. Independent of the individual hue

of the character reprefented, one general tone over the

whole picture fliould prevail, correspondent to the Subject.

Thus, if it be one of a grave call, the tone of colours fliould

be low, yet rich ; and tho.ig'a harmonious not monotonous.

If, on the contrary, the Subject is gay, the hues of the

colouring fliould be bright and cheerful, and greatly diver-

sified ; and every part of the picture fliould affill in expreff-

ing the nature of the fubject cliofen Sor representation.

It is attention to this point which gives to painting its

real value, its intrinlic worth ; and Separates it from the

mere
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mow vulgar or merely mechanical art-. Hence it becomes
of moral utility, and its power is not furpaffed by the poetic,

or other effuSions of rhe pen, in the force and vivacity of the

impreflions it is calculated to produce. Of tins there are

many notices given to us in hiilory. Alexander is (aid to

have trembled and grown pale on feeing a piclure of Pala-

medes betrayed to d< ath by his friends : it bringing to mind
the remembrance of his treachery to AiilLmieus. It is alfo

related of an Athenian courtezan, that in the midlt of a

riotous banquet, calling her eye on the portrait of a philo-

sopher marked with the happy rharaftcr of virtue and tem-

perance ; She was (truck with fo lively an image of her own
unworthinefs, that (he inllautly went home and became

""an example of temperance. In both thefc cafes, to the truth

cf the expreffion mull be afcribed the force with which the

pictures wrought upon the obfervers ; and produced the

powerful impulfe related.

It appear?, indeed, to have been the principal object of

attention with the sneient Greeks, and very naturally fo ; for

in the beginning of an art, b. f ire any rules for regulating

its efforts were adopted the artift's attention mull of com le

have been foitly directed to relating his ltory ; and whatever

affiited in effecting that, was preffed into the fervice. Full

of all, we are told, the efforts were fo rude it was neceffary to

explain them : afterwards labels were placed as iffuing from

the mouths of figures : and other means of giving the ideas,

fuppofed to occupy their minds, were adopted, till at lall

the ar'Jits arrived at the perfection of imitations of nature
;

and by giving their figures the actions and expreffions ap-

propriate to their Situations, caufed them to tell their own
Story, and imprefs all its interelt on the beholders, without

any extraneous aid. Unhappily, excepting the few pictures

found at Herculaneum, and thofe are of a trivial kind, we
have none of their works in this art to judge of the degree

of perfection they arrived at in this moll important point of

it; but we have the teftfmony of many, authors, fome of

whom fpeak as eye-witneffes, by whom we are led to believe,

on convincing grounds, that their bell pictures were fidl

fraught with this belt of good qualities; and there is no

reafon to doubt the truth of the report, when we fee the

Sculpture of the fame period which remains to us, fo rich in

poffeffion of it.

In their Statues, which were principally cf gods, n great

degree of mipu'.i.e of expreffion does not appear to have

been the object of their attention, as far as relates to the

paffions, the representation of which they feem properly to

have regarded as degrading to the dignity of a divinity. A
calm unruffled Hate of mind appears in their counte-

nances, and governs their looks and actions, but each lias its

appropriate character. What can be more dignified and

ir.ajeltic than the countenance of the Jupiter ? Yet the line

which its air, partaking Somewhat of Severity, infpires, is

fo blended with mildnefs, that it produces imphcit confidence

ition. The Apollo Belvedere has alfo lli

of the godhead (hining in it; but leSs i and over-

powering, of a milder character, and the expreffion <;l his

figure and acti< . i .

;
rrfi ft; no ore doubts the intent of it

f, ,r an inftant ; and this jult difcernment, and imprefs of

character, mn through the whole clafs of (tatues of the

primary deities of the Greeks. The Venus, the Bacchus,

the Hercules, &c. have each their dillim I of charac-

ter without paffion, whofe infl ppofed to

be exalted above, whilfl in thi lower orders, ll
'

plis, and rural deities, are no lefs properly marked with

cnara&eriflic fcal In the figure of Lzo-

foon destroyed with his f I , the authors (who

were -three) have exhibited a moll powerful extent of f( I-

Vol, XIII.

ing and power in expreffion, remaining almoft unrival!

Subsequent productions ; the agony ol pain and dhtrefs of
mind are Spread over I lie whole work which chills the be-
holder with hoi ror.

Correspondent with this powerful effect is that rcla'co of
and attributed to their pictures. Pliny lays of Arillides,
" that lie infilled into his pictures all the paffions of the
foul.-"' It is faid, " that Parrhafius, in his picture of Phi-
loetetes, had renewed the pains of the hero, as feen in his

parched deep funk eyes, and the tears which flowed from
them ;" (Ar.thol. lib. 4.) aid the epigrammatilt concludes
with a handfome compliment to the painter, blaming him
"for not allowing the fufferings of Philo&etes to end with
his life." Philollratus, Vita Apollonii. cap. 10. fays,

fpeaking of the Ajax of Timotheus, "we cannot do juf-

tice to the picture where Ajax is reprefented diffracted,
unlels we previoufly form in our minds the image of
his condition. The picture of " Medea contemplating
the Murder of her Children," by the fame painter, was
the Subject of numerous epigrams ( Ai.thologia); lb that
it mull have been very powerful to excite fo much emula-
tion among the wits to celebrate it. It was faid to repre-
fent in her face, fury mixed » ith pity of the innocence of

- her children, who were reprefented Smiling at the dagger
in her hand. Ovid fays, " her crime was confeiled in her
eyes." Piutarch fays of Lyfippus the painter, that he was
ingenious as well as fi.llime ; that from the flight inclina-

tion of the i! ck natural to Alexander, he invented a fubiime
expreffion; making him look up to the heavens with manly
boldnefs, and commanding majefty. The fame author (in
Timoleon) praifes the painti.rgs of Nicomachus " for
their jult expreffion," comparing them " to the poetry of
Homer in grace and facility:" and Apelles in this point
affirmed himfelf fnperiorto omer painters, though inferior ia

fome others cf lefs importance. It is needlefs to repeat the
well known flory of Timanthe's picture of the Sacrifice of
Iphigenia, and of his artifice ia hiding the face of the father,

having exhaufled the force of expreffion in the beholders;
commendations and imitations of it are met with every where ;

and of his ingenious contrivance to convey an idea of the
immenfe Size of a Cyclops, by drawing fume Satyrs mea-
furing his figure with r. thyrfus ; and Pliny remarks of
him on this occafion, that •' in all Irs works rhere is more
understood than is marked, and though his execution be
maftcr!y, yet his ideas exceed it."

Whatever allowance be marie, for the zeal and (Irength of
terms with which perfons at nil time', defcribe thofe thii

,

than which they are unacquainted with any t]
'

tter,

and which null have been the cafe i.. the early periods of
art, the writers not hem fo 1 arn d in it a !

;

.. painters
who made 1! their continual Study

5
yet we carrot rcfufe

belief to a w< nderfi 1 extent of power in rendering 1 xpref-
fiou among the Greek painters, s (it has i

e obi ' thefe defciiptions of it 11 , b; the; ua]

in rculpturc. It is more aftoniShing that : fhould
ever have been loSI fight of; yet that was the cafe, a,nd on
the revival of the art of painting tin old

means of labels, &c. were had reconrfe

advance of learning and propriety of f itiment again rcftbi I

it in the ijth century to the jiid imitation of the impref.
<>t nature. Maffaccio -.ear. an OL

]
til firft who In ,

advanced it, but it was Lionardo da Vinci who
I

perfected its claim to inter.lt over the mind, though, per.
haps, in none of his works So comp'.et ly- as in his re 1

frntation of the Lafl Supper, painted n, the walls of 'the
refectory of the Don : incoi rent at Milan, where it flume
for 3 period, unrivalled in truth ai,d vigour of expreffion.

J A h
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It reprcfents the moment wherein our Saviour has juft faid

to hisdifciples " One of von fliall betray me." Each figure

lias intelligence beaming from it ; each individual exhibits a

full report of what partes within his bofom. How tran-

quilly, yet how fully docs our Lord difclofe this forerunner

of his approaching miferiet, that one of thofe whom he h;.J

loved and Cherifhed fhould become treacherous, and turn

his bounty to his ruin ; and with what propriety is he thus

reprefented tranquil, yet dignified ! fo confident with his

high charact r ind office! With what eagernefs does the

impetuous Peter apply to the n-eli defiguated meek and

humble John, to learn the name of the culprit that would

betray fo good a matter ! while that confeious culprit,

healing the rcqueft, Itarts backward with alarm, fearing

the confequene.es of fuch a difclofure. Thefe are repre-

fentations fo powerful, that it needs but the regard of a

moment to comprehend all faid, and to be faid, to complete

the whole intereft of the ftory. The timid hefitating

Thomas, at a fmall diflance from Peter, preffes his hand on

the other's fhoulder, to urge him to make the requeft his

own timidity prevents him from doing himfelf. The next

of the apoftles, whofe peculiarities hiftory- hath not fo fully

recorded, are reprefented in great variety of actions and

exprefiions correfponding with, and juftly o.ign.ating in,

the incredible circumitance juft announced to them. One,
with his hands preffeil on his bofom, rifing, afferts his inno-

cence ; another ftarts with furprife. and, in the pious con-

fcioufr.efs of linful weaknefs, feems to demand " Lord, is

it I ?" One calmly, yet earncftly, liftensto the refult of the

queftion urged by Peter : others, in contrail with him, feem

to argue together if it be poffible fuch iniquity could dwell

with man, and in fo doing declare their own innocence.

Anxiety is depicted as dilturbing every breaft, yet the pe-

culiarities of each are preferved with the moft juft difcri-

nvination ; and all appear fo impreffed with nature, that

while it is recognized as the offspring of that great man's

genius, the mere imagination of his mind, it has the appear-

ance of a portrait of the actual fcene. It is now unfortu-

nately much injured by time and cleaning, being painted in

eil, and not, therefore, adhering to the wall fo perfectly as

frefco.

To become able to produce a work of this furpriftng

power in expreffion, Lionardo fays of himfelf, that he loft

fco opportunity which the occalions of life afforded him,

of ftoring up remarks upon the nature of its action in men.

He paid much attention to anatomy, and is faid to have

attended executions, not only to watch the looks and

actions of the fufferers, but alfu to obferve how the different

perfons compofing the crouds of fpeftators were affected.

The common occurrences of life are every day affording

the attentive and ingenious artift leffons on this head ; and

he will fucceed, accordingly as he is intelligent and active

in obfervation of them ; or if he neglects to improve his

mind by them, is inattentive and unfeeling to them, he

can never become equal to the tafk of reprefenting them.

Michael Angelo was alfo a powerful promoter of this

high quality in works of ait, but his expreffion is of a

grand and more myilic nature than Lionardo's, and it is

Raffaelle alone that has approached in his own way the

fupcrior excellencies of the work we have above defcribed.
«• We Hand in awe of Michael Angelo," fays M. Fufeli,

" while we embrace Raffaelle, and follow him wherever he

leads us." He has not fuoceeded well where he has at-

tempted the fublime. His gods are not even heroes, and
his heroes are common vulgar men, except in a few inftances

;

but where tendernefs, and the amiable qualities of human
ature have been his fubject, he is not behind his great

forerumer. Nor in the relation of his ftory is he ever de.
ficient; fometimes, indeed, as has been obferved on the
Cartoon of Ananias rtruck dead, under the word Energy,
in Painting, he combines the pad events on which it de-
pends, and the future, to which it leads. His Cartoons of
" St. Paul preaching at Atheus ;" the "Hea! Lame
Man at Lyttra;" "Elymas truck blind," are i.dlinct with
feeling ai.d expreffion: \\ t fl.ghtly finifhed, and
lack the extreme perfection of '. ; onardo'-; wOik; howe
from the high degree of charai • to which Raffaelle has

carried fome of his heads, in hi< ] Rehire of the " Transfigu-
ration," 'tis fair to fuppofe he could hav . thefe, if

the nature of the works (being only examples for tapeltry)

had required it. In comparing the reputation of Raffaelle

to Lionardo da Vinci in this refpect, it fhould not be
forgot that he was only 36 years old when he died, and
the latter was 4.9 or 50 when he painted the alio;. idl-

ing work of the " Laft Supper." Had Raffaelle lived

to an advanced age, it is probable he would have fur-

paffed even him. The fimplicity and fullnefs with wbfch
he defcribes, or effects, the relation of his fubject, is beau-

tifully inftanced in the Cartoons of " St. Paul and Barna-
bas healing the lame Man at Lyitra," and the consequent
adoration paid to them. The apoflles are railed upon fome
Heps above the croud, and thus diitinguifhed, as well as by
the attention of all being directed to them. The rellored

cripple is known from the reft, by his eager demonftrations

of gratitude and adoration ; by his united and uplifted

hands and animated looks, addreffed to his reftorers, and by
the crutches now become ufelefs, and fallen at his feet to

the ground. An aged man bending forwards, lifts with
one hand the garments of the healed man, to view the

limb now become perfect, and limply by the uplifting of
the other, ex preffes his admiration of the cure fo miracu-

loufly effected. It is the fimplicity of the means Raffaelle

ufes, which gives fo much the appearance of nature to his

exprefiions : no one, on feeing the works, doubts but that

he fhould have employed the fame means ; the art is loft

fight of. The effect of the pictures of Raffaelle, in point of

expreffion, on the artift who obferves them, is much the

fame as Garrick's acting the character of a clown is faid to
have had upon a country man, who completely loft fight

of the actor, and criticifed only the fentiments, in which,

by the by, he complimented the author alfo, by dating that

he fhould have done the fame himfelf. Yet it is a faA, that

no point in art is fo difficult to attain as this true fimplicity

of character with effect. Perhaps the moft beautiful piece

of expreffion in painting known to the world, is Raffaelle's

head of the Madonna della Sedia, now in Paris. The fweet-

nefs of fentiment conveyed by the mouth is completely un-
defcribable : no picture has been fo frequently copied, none
fo rarely imitated.

Titian has frequently fucceeded in rendering expreffion in

his works, though it is not his general characteriltic. His
picture of St. Peter Martyr, before alluded to, (fee Execu-
tion, in Painting,) is almoft perfect in this, as well as hi

moft other points. Indeed, when taken in the whole, we
cannot help confidering this as the moft perfect picture in the
world

; poffeffing more of every good quality than any other
we are acquainted with. It has ftrongly the character of
expreffion, both in form, and correfpondent tone of colour.

No man of feeling regards it, but with an inftantaneous fenti-

ment of ferioufnefs ; fomewhat, indeed, of horror is infpired

by the firft view of it ;
particularly by the figure of the monk

who is running away, and who eyes the proffered palm of
martyrdom itfelf with horror. In direct oppoiition to him
is the figure of the faint ; who, fuffering under the power o f

the



EXPRESSION.
tfteafTaffin, (Iii whofe pei'fun nought hut the fentiment of furrow," may be »'. juflly applied to the painting, as to l'ie

differing* of the divine original. There is an ancient paint-

ing of a Satyr's head, now in the Batberini palace at Rome,
which is eminently dillinguilhed hy expreffion of character.

There are but few among the large mafs oftlie Italian and
French painters who have fuccceded in their efforts (to any
pre-eminent degree) in giving expreffion to their works in its

more exalted fenfe. LudovicoCarrache, and Domenichinp
have fometimes effected it, but rarely, and Aunibal Carraclie

ft ill lefs frequently, not with Handing his immenfe power in

execution. Among the Flemings, Jan Stein, and 01-

tade, hold the principal places. The former particularly

is exceedingly happy in cb.aratteriy.ing the alpects and man-
ners of that clai's of men he undertook to paint, and he does

it with great freedom andeafe. Oftade is more laboured in

his manner, but perfect in his fmifh in the confined fcale in

which he exerted himfelf. Rubens has iometimes fucceeded

to a high degree in this quality, but, in general, the exprcf-

fions of his figures in ferious fubjects are too violent, and out-

flep the modefty of nature. In the gayer fcenes, where
nymphs and fawns are fancifully indulgingtheir humours, hi;

power is complete ; they live and breathe with all their native

gaiety and animation ; and in expreffing the characters of

beafls, either calm or enraged, not even Snyder has fur-

paffed him. Vandyke rarely appears to have felt it in his

hittorical pictures ; but in fome of his portraits he is ex-

tremely happy. His Cardinal Bentivoglio is a perfect in-

fiance of expreffion in this branch of art. His picture of

lord Strafford and his fecretary at Wentworth-houfe, York-
fliire, is another ; but the idea is taken from Titian ; whofe
portraits are matter-pieces of identical character and expref- -

lion, and the prototype of Vandyke's excellence. In this

refpect, fir Jolhua Reynolds is no lefs happy than cither of
them : prints from whofe pictures are in fo many hands, and

fo generally known, that it i3 ueedlefs to exemplify the af-

fertion by further remark, yet we cannot decline mentioning

the picture of Mrs. SiJdons in the character of the Tragic

Mufc, as a very happy iuftance of his power.

Rembrandt, though feldom happy in reprefenting the pa-
rity of expreffion in his figures, yet fometimes effects it {

but his great characteriltic is the truth with which he
gives expreffion in the fecondary fenfe we have affixed to it»

as regarding painting. To imitate the peculiarities of natura

was his delight. He feized and expreffi-d, with the greatefl

truth, the moft extraordinary effects of the illumination of
objects, and gave it its greatefl pofTible brilliancy and force.

In a different line, Neticher and Metzu were highly fkilful

in the exact expreffion of tie" nature of the objects they chofe

to reprefent. Silks, furs, carpets, metals, &c. all are ex-
prcfTcd by them with the greatefl truth, and in a free, broad

llyle of execution, particularly by the former. Teniers, and
in fhort almoit all the painters of the Dutch and Flcmilo
fchools, have exhibited great ability in cxpreffing the cha-

racter of natural objects. But to this fludy they facrificcd

attention to expreffion in its more elevated and ufeful province.

Not fo our inimitable Hogarth. Though he tuok the

common fcenes of nature as his field of action j and was not

unfkilful in imitating the natural effect of objects
; yet with

him this meaner talent was of fecorfdary conlidcration. By
his pencil he inculcates lefTons of morality, and no lecture*

from the pulpit are more effectually ltrong and convincing,

than thofe conveyed by his pictures. Witnefs the Rake's,

and the Harlot's Progreis ; where the evils attendant on vice,

and the bleffings which a courfe of virtue ia calculated to

brutal;, y prevail*,) turns his eyes towards the angels defcend

Ing with the palm and crown, and hails the vifion of future

glory. The hue of the pi dure, \te have laid, is ferious, and

it is alfo rich and deep in colour; 'tis the effect of that hue
which prevails at twilight, and is molt judicioufiy chofen as

fuitable to the affecting nature of the fubject. Raffaelle lias

employed it in I113 portrait of Leo X. with the cardi-

nals RofTiand Medici attending him. Flere the fubject was
grand, and its effect is increafed by the deep and ferious tone

of the colouring.

Pouffin has, in feveral inftances,been very happy in the ex-

preflion of his fubject. One of his pictures we will mention

as a very excellent model of it ; 'tisthe Judgment of Solomon,

a picture bad in its colour, in its compofinon, and execution,

but fraught with the quality we are now confidering. The
king is feated upon his throne, fun-bunded by his attendants,

and has jult given the command to divide the living child. A
foldier is proceeding to execute the order, and this gives oc-

calion to the admirable difplay of diverfity of feeling in the

bv-ltandcrs. An old man feema coolly to reafon with him-

felf if the king can intend the performance of fo cruel a fen-

tence. Another looks earneflly forward with the vacuity of

afpect fo commonly produced by furprife. A woman turns

away her head to avoid the fight, and her child clings to her

fide alarmed. A foldier regards thefcene with a countenance

fraught with pity, another turns from it with difguft.

Whilll the wicked, abandoned woman, who had flain her

own child, feeks the defttuction of her neighbour's alfo
;

die real mother implores, with an earneflnefs never to be too

much adfnired, the prefervation of her child ; rather willing

to difown, than to fee it deflroyed. The expreffion of the

action of the king is completely that of conviction to whom
the child belongs ; he almofl feems to exclaim, now
1 fee the right, now I know to whom to give the

award. Fouflin has alfo in this inftance added another

ufeful indication of character in the attire of the woman,
no lefs different in mind, than in habit. He has given to

the vicious creature that negligence in drefs which is too often

indicative of a general habit of idlenefs and neglect ; wlnlft.

he has dreffed the other with decent c;.re, and propriety.

This- great painter has in another picture exhibited the

force of colour in rendering expreffion, almoit independent of

form : 'tis in his picture of the deluge ; one of a feries of

four pictures meant to reprefent the four feafons of the year.

It is almoit entirely ot one hue. The eompofition confifts

of little more than a la^ge portion of fky and water ; the

latter in the lower part of the picture falling in a cataract.

In the diflance is the ark, fcarcely difcernible through the

thicknefs or dullnefs of vapour, through which the fun is

with difficulty alfo feen, of a reddifh tiue. In the lowed
corner of the picture is a family, confilting of a man, his wife,

and child, endeavouring to climb from a boat upon a rock,

on which a ferpeut glides along ; and a little farther towards

the centre are feen the heads of a man and horfe jufl fink-

ing in the water. With thefe flight materials has Pouffin

wrought a picture which is completely overpowering in its

melancholy effect. It is faid that RoufTeau would fit en-

wrapt in filence over it for hours, gratified with the fenfa-

il infpircd.

Another mailer, whofe attempts to render expreffionshave

been fometimes very fuccefsful, is Guido Rheni ; but he fel-

dom goes farther than the characters of faints in piou6 eja-

culations, Magdalcn3 in the moment of contrition, and

ELcce Homos. Of the latter, there is one of fuper-excellent produce, are fo powerfully exemplified. With what force

£ion, in the poffeffiou of B. Welt, efq. a head only, has he fatirized pride and luxury in his Marriage-a-la-Mode 5

ut full of feeling ; furely " never was forrow like unto bis bigotry, fuperftition, and folly, in many of hi* other works

!
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and no one lias ever expreffed identical character more ftrong-

ly than he has. The figure of the cxlmufted rake in the brcak-

fa ft fee lie of the Marriage a-la-Mode, h.as never been fur-

pafR'd in truth and force. We could enlarge with pleafure

upon his value in this point of view, but content onrfelves

with recommending his works with the excellent comments
upon them by Mr. J. Ireland, to the perufal and.obfervatioii

of our readers ; and are proud to have fo excellent an exemplar

of the value of expreffion in painting as Hogartbj whofe

talents were native, unindebted to foreign fehools, in praile

of whom to conclude cur obfervations on thib very import-

ant point.

EXPROBATION, Exprobatio, in Rhetoric, is the

reproaching a perfon with ingratitude, and umnindfuluefs

of fome particular benefit conferred upon him.

EXPLANATION, in Military Language, the taking

of any place by afl'ault.

EXPULSION, the aft of driving a man by force out

of a City, community, or the like.

Expulsion is alfo ufed for the aft of driving out a

foreign body with violence from the place it was mi.

The uterus has the chief office in the expulfion of the

fcetus : if the expulfion of the fcetus happen very foon af-

ter conception, it is called a falfc birth. See Delivery,
Foetus, and 'Labour.
EXPURGATION, in Ajlronomy, is ufed by fome

authors for that Hate or aftion of the fun, wherein, after

having been eclipfed and hid by the iuterpoGtion of the

moon, it begins to appear again.

Later aflronomers call this emerfion, not expurgation.

EXQUIMA, in Zoology, the name of a fpecies of mon-
key common on the coalt of Guinea, of which Ray enu-

merates two or three varieties. See SiMIA.
EXSIBIDANTES, in Antiquity, a kind of hiflers,

who, in the theatre, and other public auditories, ufed to

make a noife with their feet, and even fometimes beat the

feats with battons.

EXSICCATION, formed of ex and funis, dry, in

Chemijlry, Pharmacy, &c. the aft of drying up or evapo-

rating the moiiture of a thing. For this purpofe two me-

thods are ufually employed : in one of which the humidity

is evaporated by heat, and in the other it is imbibed or ab-

forbed by fubftances adapted to the purpofe. Bodies com-

bined with, or diffolved in a fluid, require the full mode,

and to fuch as are only fuperficially blended with it, the

fecond mode is applicable. Vegetables are commonly ex-

ficcated by the natural warmth of the air, though the af-

iillance of artificial heat is often very ufeful. By a mode-

rate fire the more tender flowers may be foon dried with-

out any confiderable lofs, either of their odour or lively-

colour, which would be injured, if not dellroyed, by a

more flow exficcation in the air. Some plants, particularly

thofe of the more acrid kind, lofe their virtues by this

procefs.

EXSORS Particula. See Particvla.
EXSUCCATIO, a word ufed by fome Chirurgical

Writers, to exprefs an enchymofis, or fuggillation.

EXSUFFLATION, a ceremony obferved in baptifm,

by which the candidate was fuppofed to renounce the d.vil.

See Baptism.
EXTACY, Eifs-a:".-, a rapture, or removal of the mind

•ut of its natural Mate and fituation ; or a tranfport,

whereby a perfon is hurried out of himfelf, and the office

•f his fenfes is fufpended. See Enthusiasm.
Extacy, in Medicine. See Ecstasis.
EXTANT, fomething that itill fubfifts, or is in being.

It is but part of the biftory of Livy, of the writings of

EXT
Cicero, Caefar, &c. that are extant, the reft are loft.

We have nothing extant of Socrates, though he wrote a

great deal.

EXTEMPORANEOUS Prescription. See Pre-
SCRIP TION.
Extemporaneous Playing, flights in Mu/ic, on a

harpfichord, or piano forte, have many appellations ; as

toccata, toccatina, Ital, prelude, capriccio, On t!i.- or-

gan it is called a voluntary.

There have been organifts, whofe abilities in un-

ftudied effulions on their intlruments have almolt amounted
to infpiration, fuch as Sebaflian Bach, Handel, March-
and, Couperin, Kelway, Stanley, Wwrgan, and Keeble,

feveral of whom played better inufic extempore, than they

could write with meditation.

EXTEND, in the Manege. To extend a hoife, is an

expreffion ufed by fome to impoit the fame with making
a borfe go large. See Large.
Extend, in Military Language. When the files of a.

line, or the divilions of a column, are to occupy a greater

fpaee of ground, they arc faid to extend their front or line.

Extend, in Law. See Extending.
EXTENDENDA Terra. See Tfrra.
EXTENDI Facias, in Law, a writ ot extent, I

by the value of lands is commanded to be made ar.d le-

vied, &c. Reg. Orig. See Extent.
EXTENDING, ID a Legal Srnj'e, fignilies the valuir.

g

of lands and tenements of one bound by ftatute, &c. and

who hath forfeited his bond at fuch an indifferent rate, as

that by the yearly rent the obligator may in time be fully

paid his debt. See Extent.
EXTENSION, in PbUofopby, is one of the general and

cffential properties of matter ; the extenfion of a body
being the quantity of fpace which the body occupies, the

extremities of which limit, or circumfcribe, the matter of

that body. It is otherwiie called the magnitude, or Jize,

or hull of a body.

A quantity of matter may be very frr.all, or fo as to elude

the perception of our fenfes, fuch a3 a particle of air, a

particle of water, &c.
; yet fome extenfion it muft have,

and it is by the comparifon of this extenfion, that one

body is faid to be larger than, equal to, or fmallcr than,

another body. The meafurement of a body confifts in the

comparifon of the extenfion of that body with fome deter-

minate extenfion, which is aflumed as a ftandard, fuch as

an inch, a foot, a yard, a mile ; hence it is faid, that a

body is a foot long, or three inches long, &c.

The extenfion of a body is meafured three different

ways ; or a body is faid to have length, breadth, and thick-

nefs. Thus an ordinary (heet of writing paper is about

16 inches long, about 14 inches broad, ar.d nearly one
hundredth part of an inch thick. Either of thefe dimen-

fions might be called the length, or the breadth, or the

thicknefs ; but, by general cuitom, the greateft extenfion

is called the length, the next is called the breadth, and the

fhortelt is called the thicknefs. The outfide of a body,

its boundary, or that which lies contiguous to other bodies

that are next to it, is called the fur/ace of that body, and
this furface has two dimensions only, viz. length and

breadth ; but it has no thicknefs, for if it had, it would

not be the outfide of the body ; yet a furface by itfelf can-

not cxift. In mathematics, however, furfaces are men-
tioned, and are reafaned upon, abftraftly from matter.

But in thefe cafes the furfaces exift in the imagination only,

and even then our ideas have a reference to body, for our

fenfes cannot perceive a furface without a body.

As a furface is the outfide or bou.idary of a body, fo a

4 line
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firtf is the bounJary of a finite Surface. Snppofe, for iu-

ftance, that a furface is divided into two parts, the com-

mon boundary of the two parts is called a line ; and this

has one extenlion only, viz. it has length.

The beginning, or the end of a line, or the interfection

of two lines which crofi each other, is called a point, and

this has no dimeniions ; or, according to the mathematical

definition, a point is that which has no parts or magnitude.

Thus, if you divide a line into two parts, the divifion or

boundary between the two parts is a point.

Our fenfes are only capable of perceiving bodies which

have three dimeniions ; or rather the furfaces of bodies,

which furfaces have two dimeniions, but a furface cannot

be roprefented nor perceived without a body, and of courfe

neither a line nor a point can be perceived without a body.

In the itudy of geometry, and m a variety of other branches,

furfaces, lines, and points arc represented upon paper, or

upon Something elfe ; but in thofe cafes, the paper or that

fomething elfe is the body whofe furface we perceive, and

the furface of a particular figure is circumfcribed, not by

real hues, but by a narrow flip of furface, which is fufiici-

ent to direct our reafoning with refpect to the geometrical

properties of lines and furfaces. Thus alio when points

are repiefented by themfelves, the marks are not real points,

but very fuiall portions of the furface of a body.

There is a cafe in which extenfion is often laid to be

perceived without the exidence of a body, and this is the

extenfion between two bodies. Bat, upon considera-

tion, it will eafily be comprehended, that we may per-

ceive the two bodies, and that they are Separate from each

other ; but we cannot perceive any thing pofitive between

them. So that in this cafe the word extenfun is ufed in

a figurative manner, as if fome other body exilicd between

the two bodies.

The particular extenfion, whether under the name of inch,

foot, yard, metre, league, &c. with which other extcn-

fions are compared, or by which they are meafured, are

eftablifhed only by the common confent or agreement of

perfons of a certain nation, or prcfefiion, and are ufed as

ilandard meafures by them only. Hence, the meafures of

different nations, though fometimes they have the fame

name, do, however, differ coniidcrably from each other.

Great endeavours have been made by divers ingenious

perfons, at different times, for the purpofe of determining

an unalterable univerfal ilandard of meafures ; but thole en-

deavours, and the fuccefTes with which they have been at-

tended, will be found defenbed under the article Stand-

ard of Meafures.
Extenlion is ufually defcribed as confiding in the fit na-

tion of parts beyond parts, with which fome authors cavil,

maintaining, that we can conceive abfolute extenfion with-

out any relation to parts.

If a man confider the didance between two bodies ab-

stractedly, and without any regard to bodies which may
fill that interval, it is called fpace ; and when he coniiders

the diftance between the extremes of a folid body, it is

called extenfion.

Extenfion is frequently confounded with quantity and

magnitude; ai'd, for what we can perceive, without much
harm, the thing fignified by them all appearing to be the

fame ; unlcfs we admit a dillindtion made by fome authors,

that the extenfion of a body is fomething more abfolute,

and its quantity and magnitude more refpective, or imply-

ing a nearer relation to much and little. See Quantity,
Magnitude, Mass, and Matter.

TIk infinite divifibihty of exteuiion has been a famous

queftion in all ages. It i» not eafy to reconcile the doc-

trine of mathematicians on this head with the tenets of fome
philosophers. They who hold that all extenfion and
magnitude are compounded of certain minima fenjibilia

;

and that a line, for indance, cannot increafe or decreaC ,

but by certain indivisible increments or decrement b only,

mull, confidently with themfelves, affirm, that all lines are

eommenfurable to each other, contrary to the tenth book
of Euclid, who demonftrates that the diagonal of a Square

is incommenfurable to its fide. But if all lines were cor.i-

pofed of certahi indivisible elements, it is plain one of thofe

elements mud be the common meafure of the diagonal and"
the fide. This is a gordian knot which none of the philo-

sophers have yet thought lit to untie.

Bifnop Berkeley obferves, that the infinite divisibility

of finite extenfion, though it is not exprefsly laid down
either as an axiom or theorem in the elements of geometry,
yet is throughout the Same every where SuppoSed, a id

thought to have fo infeparable and effential a connection
with the principles and demonstrations in geometry, that

mathematicians never admit it into doubt, or make the
lead quellion of it. (See Divisibility-

.) And as this

notion is the fource from whence do fpting all thofe amufing
geometrical paradoxes, which have fuch a direct repug-
nancy to the plain common fenfe of mankind, and are ad-
mitted with fo much reluctance into a mind not yet de-
bauched by learning ; fo is it the principal occafion of ail

that nice and extreme fubtility which renders the dudy of
mathematics fo difficult and tedious. Hence, fays he, if

we can make it appear, that no finite extenfion contains in-

numerable parts, or is infinitely divisible, it follows, that
we (hall at once clear the fcience of geometry from a great
number of difficulties and contradictions which have ever
been e deemed a reproach to human reaSon, and withal
make the attainment thereof a bufinefs of much lefs time
and pains than it hitherto hath been.

Every particular finite extenfion, which may poffibly be
the object of our thought, is an idea exifting only in the
mind, and confequently each part thereofmad be perceived.

If therefore, fays this author, I cannot perceive innumerable
parts in any infinite extenfion that I confider, it is certain

they are not contained in it ; but it is evident, that I can-
not didinguifh innumerable parts in any particular line,

furface or iolid, which I either perceive by fenfe, or figure

to myfelf in my mind ; wherefore, I conclude they are not
contained in it. Nothing can be plainer to me than that the
extensions I have in view are no other than my own ideas ;

and it is no lefs plain, that I cannot refolve any one of my
ideas into an infinite number of other ideas ; that is, that
they are not infinitely divifible. IS by an infinite extenlion
be meant Something diftinct from a finite idea, I declare I
do not know what that is, and fo cannot affirm or deny any
thing of it. Bat if the terms extenfion, parts, and the like,

are taken in any fenfe conceivable ; that is, for ideas j then
to fay a finite quantity or extenfion confiils of parts infinite

in number, is fo manifeft a contradiction, that every one at

fird fight acknowledges it to be fo. New Theory of Vifion,

$54>55- Analyd. J 3;.

On the other hand, it is obferved by an eminent mathe-
matician, that geometricians are under no neceSfity of
fuppofing that a finite quantity or extenfion confiils of parts
infinite in number, or that there are any more parts in a
given magnitude than they can conceive or exprefs : it is

Sufficient that it may be conceived to be divided into a
number of parts equal to any given or propofed number

;

and this is aU that is fuppofed in drift geometry concerning
the divilibility of magnitude. It is true, that the number
of parts into which a given magnitude may be conceived
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to be divided, is not to be fixed or limited, becaufe no giv»fl

, number is fo great but a greater than it may be conceived

and affigned : but there is not therefore any neccflily tor

fuppofing that number infinite ; and if fume may have drawn

very abihufe confequences from fueh fuppoutions, they

pot to Lc imputed to geometry, Geometricians ire under-

no oeceiBty of fuppolmg a given magnitude to be divided

into an infinite number of parts, or to be made up oi u li-

r.itefimals ; neverthelefa, they cannot fo well avoid tuppof-

ing it to be divided into a greater number of parts than may

be diflinguifhed in it bv fenfe in any particular determi-

nate circumftance. But the\ find no difficulty in conceiv-

ing this ; and fueh a fuppofitiun does not appear to be re-

pugnant to the common fenfe of mankind, but on tin- con-

trary to be moil agreeable to it, and to be illustrated by com-

mon obfervation. It would feem very unaccountable not

to allow them to conceive a given line, oi an inch in length

for example, viewed at the dinance of 10 feet, to be divided

into more parts than are difcerned in it at that diftance ; Gnce

by bringing it nearer, a greater number of parts is actually

perceived in it. Nor is it eafjr to limit the number of parts

that may be perceived in it when it is bi ought uer.r to t lie

eve, and is feen through a little hole in a thin plate: or, when

by any other contrivance it is rendered dillinct at fmall dif-

tances from the eye. If we conceive a given line that :s

the object of fight to be divided into more parts than we
perceive in it, it would fcem that no good reafon can be at-

iigned why we may not conceive tangible magnitude to be

divided into more parts than are perceived in it by the touch j

. or a line of any kind to be divided into any given number

of parts, whether fo many parts be actually ditlinguifhcd

by lenfe, or not. In applying the rcafonings and demon-

ftrations of geometricians on this fubjeci, it ought to be re-

membered, that a furface is not confidered by them as a body

of the lead fenfible magnitude, but as the termination or boun-

dary of a body ; a line is not confidered as a furface of the

lead fenfible breadth, but as the termination or limit of a

furface; nor is a point confidered as the lead fenfible line,

or a moment as the lead perceptible time ; but a point as a

termination of a line, and a moment as a termination of a

limit of time. In this fenfe they conceive clearly what a

furface, line, point, and a moment of time isj and the pof-

tulata of Euclid being allowed and applied in this fenfe,

the proofs by vvhich.it is (hewn, that a given magnitude

may be conceived to be divided into any given number of

parts, appear fatisfactoi y ; and if we avoid fuppofing the

parts of a given magnitude to be infinitely fmall, or to be

infinite in number, this fecms to be all that the mod fcru-

pulous can require. See Maclaurin's Treatife of Fluxions-

art, 290, C91.

Dr. Reid, in his " Inquiry into the Human Mind,

on the Principles of Common Senfe," endeavours to

obviate the difficulties fuggelled by Berkeley, by overturn-

ing the fydem of ideas etlablifhed by Mr. Locke. Ac-
cording to his theory, it is abfurd to deduce from lenfation

the fird origin of our notions of external exidence, of fpace,

motion, and extenfion,andall the primary qualities of bodies;

they have, he fays, no rcfcmblance to any fenfation, or to

any operation of our minds, and therefore they cannot be

ideas either of fenfation or reflection ; nor can he conceive

how excenfion, or any image of extenfion, can be in an

•unextended and indivifible fubjett like the human mind.

Extension, in the /Indent Mufic, according to Ariftox-

*nus, was one of the four parts of the melopaeia, which

confided in fudaining certain founds longer than their

quantity flridtly required. We call thefe binding-notes,

and fometimes perhaps tempo rubato. See Compass.

E X T
Ex 1 iHaw* of i'i -"is. See Fiue-rut.*.

EXTENSOR, ii . a name given to tbofe nrafcln

which have the uie of extending or making ftraigbt thole

to Which they are attach

ExTSNaov hrtvit digittram p:dis ; calcaneo-fus-pha-

langeuien commuii, is a thin and flat mufcle, placed on the

faperior or convex furface of the foot, Poifefliog a lome-

what quadrilateral figure i < h-.nd, it divide! into iour

tendons in Front, It arifee from the upper and front part

of the 09 •.
I is, an : from the ligament v. Inch connects that

bone to I adragalu*. Thence its fibres are continued

obliquely forwards and inwards, and divide i.-.to four le-

condary Faf< iculi, (of which the two innermod are the

large ;
nigi.i to the farpe number of tendons; which,

in paffiug over the mctatarfus, crofs thofe of the exte:-.-

for longu*, and terminate in the toes. The firft, on the i l-

fide, if attached to tbe upper furface of the metatarfal ex-

tremity of the in ft phalanx of the great toe 1 the three fuc-

ceediog tendon-, beeome intimately attached to the external

edge of the correfponding tendons of the cxtentor longus,

and are connected at the fird joints of the toes, as well as

thofe of the latter mufcle, with the tendon; of the lumbri-

cales and interoflei. They extend over the fecond pha-

langes, and are infected in the third.

Covered on its external furface by the tendons of the

extenfor longusand peroneus tertius, and by tie aponeurolis

of the back of the foot, this mufcle lies upon the anterior

phalanx of the tarfus, upon the metatarfus, and the pha-

langes.

It extends and elevates all the phalanges of the toes, at

the fame time turning them rather outwards.

Extensos.es carpi radiates . See Carpi.
Extensor, carpi utnaris. See Carpi.
Extensor communis digitorum mamis \ epicondylo-fus-

phalangettien commun ; exten five digital; a mufcle belong-

ing to the fingers, fituated on the potterior or dorfal furface

of the fore-arm, hand, and fingers; elongated, fomewhat

rounded and flefhy above, and divided into four tendons

below.

It arifes above, by means of a tendon common to it with

the fuiTounding mufcles, from the external condyle of the

humerus ; is connected internally to a tendinous partition,

which fenarates it from the extenfor of the little finger,

externally to a fhortcr ieptum placed between it and the

extenfor carpi radialis brevior, and podcrioriy to the faleia

of the fore-arm. The fibres, uniting together obliquely from

thefe origins, form a mufcle, at fird thin, and afterwards more
confiderable, which is divided, towards the middle of the

fore-arm, into four portions, united at fird by cellular fub-

flance, then feparating, and giving origin to 1 1 iame

number of tendons. Thefe at fird are connected by a loofe

cellular fubdance, pals together with the tendon of the

indicator under the annular ligament at the back 1

wrid, and in a fuperficial groove of the radius, furrou 1

by a burfa mucofa, then diverge towards the fore fingers, a d

become completely flattened. They are often iput it ,1-

ttsdinally, and are united to each other, at the back of the

hand, by crofs flips of tendon and their aponeurole3. At
the firft joints of the fingers the broad thin tendons of

extenfor communis are joined, on either fide by the tendi-

nous expanfions of the lumbricales and interoffei, and com-
pletely cover the articulation. They divide, at their ex-

tremities, into three portions, the middle of which are

inferted in the fecond phalanges of the fore-fingers ; while

the lateral divifions, running along the fides of thefe pha-

langes, are inferted clofe together into the third.

This mufcle is covered by the aponeurofis of the fore-arm,

2 the



EXTENSOR.
the annular ligament and ficin. It covert the fupinator

. brevis, the exteriors of the thumb and fore-finger, the

i, metacarpus, interoffei mulclcs, and poftcrior furface

; pha ':

,ir ligament at the back of the fore-arm confilU
I rc ii bin, and Hat, but Uri'iig fibrous expantion, ex-

ed fri the outer part of the carpal extremity of the

radius, over all the extenfor tendons at the back of the wrilt,

and connected to the end of the ulna, and to the os pilifor-

me. It confines the tendons to the furtace of the bones.

Tliofe of the common extenfor are furrounded, as they

pafs under Sy a fynovial membrane, in which we may
diftin'guifh vity containing the membranes completely

Hblated, and a fuporior and inferior cul de fac, where the

membrane is reflected over the tendons. The fynovial

membranes of (he firft joints of the fingers are clofely con-

nected to the tendons of the extenfor communis, where they

pafs over thofe joints.

This mufcle extends the different joints of the fingers ;

and afterwards, or if the fingers are bent by their flexors, it

extends the wrift upon the fore-arm.

Extensor indicts. See Indicator.
Extensor longus digitorum pedis ; peroneo-tibi-fus-pha-

langettien commun ;
grand extenfeur ; is a long, thin muf-

cle, flattened laterally, and placed at the outer and anterior

part of the leg, and upper part of the foot. It arifes above

from the external tuberciity of the tibia, from a fmall apo-

neurotic feptum which feparates it from the tibialis amicus,

and from the anterior ligaments ot the peroneo-tibial arti-

culation ; behind from five or fix inches of the upper and

anterior part of the fibula ; before, at its upper part, from

the aponeurotic of the leg ; and externally, from a broad

aponeurotic feptum, which feparates it from the two pe-

ronei. The fuperior fibres defcend perpendicularly, the

inferior ones more and more obliquely, to end in a common
tendon at firft concealed in the tubllance, but, from the

middle of the leg-

, occupying the anterior edge of the muf-

cle. It divides into three or four portions, which pafs to-

gether behind the annular ligament : below which part we
always fee tihir feparate tendons dwe-ging over the con-

vexity of the foot, affuming a broad and flattened form, and

crofting the direction of the tendons of the extenfor brevis,

in their paffage to the four fmaller toes. At the firft joints

of the toes thefe tendons are connefted to thofe of the ex-

tenfor brevis, and of the lumbricales and interoffei, as in

the hand, and they have fimilar infertions to thofe of the

extenfor communis digitorum, which fee.

In the leg, this mufcle, on its inner furface, is feparatcd

above by the anterior tibial veffels from the tibialis ami-

cus ; lower down it is contiguous, on the fame afpect, with

the extenfor proprius hallucis : externally it is iu contact

with the pcronei ; and the aponeurotic of the leg covers it

on the front. At the ankle it runs in a peculiar cavity of

the ftrong tranfverfe annular ligament, which binds it firmly

down in its place. Here the tendons arc furrounded by a

fynovial membrane. In the foot it is covered by the fkin,

and covers the extenfor brevis and phalanges.

This mufcle extends the toes, and afterwards bends

the ankle joint. If the foot be fixed to the ground, it may
either maintain the leg erect upon the foot, or carry it for-

wards.

Extensor longus pollicis pedis ; or proprius; perone>
fus-phalanginien du pouce ; thin, elongated and flattened in

its form, it lies on the infide of the preceding mufcle. It

arifes from the inner and anterior pait of the fibu-

la, and neighbouring portion of the interoffous ligament,

for a fpacc of five or fix inches, beginning about two inches

below the upper end of the fibula. Its fibres pafs ob-
liquely downwards and forward',, parallel to each other, and
joining a tendon which runs along their anterior edge, con-
ftitute a tingle penuiform mufcle. The tendon goes behind
the annular ligament, in a peculiar buri'a mucofa, runs
along the inner edge of the metatarfus, ar.d paffing over
the firll, terminates in the fecond phalanx of the great toe.

Sometimes a fmall portion of its tendon is inferted in the
firft phalanx.

This mufcle is placed between the tibialis anticus, the
anterior tibial veffels and nerves being however interpofed,
and the extenfor longus digitorum. On the front it is co-
vered by the aponeurotic of the leg, the annular ligament,
and the integuments. Its teudons lie on the lower end of
the tibia, the tarfus, metatarfus, and phalanges ofthe "Teat
toe, and is clofely connected to the fynovial met brane of
the firft joint of that toe.

It extends the two joints of the great toe, and acts upon
the foot in the fame manner as the preceding mufcle.
Extensor major pollicis. See Extensores pollicis.

Extensor minor pollicis . See E x t e n s o r e s po/iicis.

Extensor o/Jis metacarpi pollicis. See E

x

t e n s o r e s pol-
ficis,

Extensores pollicis ; are three mufcles belonging to
the three bones of the thumb.
Extensor primi internodii ; extenfor offis metacarpi

pollicis ; abductor pollicis longus of Albinus ; cubito-radi-
fus metacarpien du pouce

; grand abdndteur du pouce ; is

a mufcle of an elongated, thin, and flattened form, litu-

ated obliquely on the back of the fore-arm. It arifes above
from the ulna, below the fupinator radii brevis ; from the
interoffeous ligament ; and from the radius juft below the
infertion of the fupinator brevis. The flefhy fibres unite
together from thefe origins to form a flattened fafciculus at
firft fmall, but afterwards larger, which croffes the fore-arm
obliquely from above downwards, and from the radial to-
wards the ulnar fide. Towards the lower extremity of the
radius it terminates in a tendon, which runs in a fmall groove
on the outer fide of the carpal extremity of the bone. Here
it is furrounded by a hollow burfa, common to it with ths
tendon of the next mufcle. It is inferted, generally by means
of feveral more or lefs diftinct portions, into the radial fide

of the carpal end of the firft phalanx of the thumb. One
of thefe portions is often connected with the abductor pol-
licis.

It is covered, in its flefhy portion, by the extenfor carpi
ulnaris, extenfor fecundi internodii, extenfor proprius auri-
cularis, and communis digitorum ; and it covers the radius,
ulna and interoffeous ligament. Its tendon is covered by the
aponeurotic of the fore-arm, and covers the extenfores carpi,

the radius, radial artery, and joint of the wrift.

It extends the firft bone of the thumb, when that has
been bent towards the palm of the hand. It carries the
thumb away from the other fingers; audit may move the
whole hand towards the radius.

Extensor fecundi internodii; extenfor minor pollicis;

cubito-fus-phalangien du pouce ; is an elongated and Sender
mufcle, tituated clofe to the former, and lying on its ulnar
edge. Ariling from the interoffeous ligament and radius, it

croffes the direction of the fore-arm,like the former, and forms
a Sender tendon, which clofely accompanies that of the
preceding mufcle. It paflls along the firft, and is inferted
in the fecond phalanx of the thumb. It is covered by the
extenfor tertii internodii, proprius auricularis, and digitorum
communis, by the aponeurolis of the forearm, a, id the in-

teguments. It lies upon the bones of the fore-arm and the
interoffeous ligaments, the extenfores carpi radiales, the

joint



EXT
joint of the wrift, and the firft bone of the thumb. It ex-

tends the firlt and fecond joints of the thumb, and carries it

into the Hate of abduction. It may draw t!ie v.liole hand

towards the radius.

Extensor tertii internodii ; extenfor major pollicis ; cu-

bito-fus-phalangettien du pouce ; is an elongated and (lender

mnfele, placed clofe on the ulnar edge of the former, and

following the fame general direction. It arifes from the

middle third of the pofterior furface of the ulna, and a very

little from the iiiteroffeous ligament ; and erodes the fore-arm

obliquely towards the thumb. Surrounded by a hollow

burfa, it runs along a peculiar groove of the radius, being

placed about an inch on the ulnar fide of the preceding ten-

dons. It paffes along the ulnar lide of the firit phalanx of

the thumb ; is connected with the infertion of the preceding

tendon in the fecond phalanx, and terminates in the third.

Situated at its origin between the bones of tne fore-arm and

iiiteroffeous ligament, and the extenfor communis, proprius

auriculavis, and carpi ulnaris, it afterwards runs in its pecu-

liar groove : it is then fub-cutaueous, and lies on the e.v ten-

fores carpi, joint of the wrift, and bones of the thumb. It

extends all the joints of the thumb, and at the fame time

rather carries it towards the fingers. It will alfo aft as an

extenfor of the wrift.

Extensor proprius auricularls, or digit! minimi ;
epi-

condylo-fus-phalangettien du petit doigt ; is a thin, (lender,

and elongated mufclc, lituated in the firit or fuperficial layer

of the back, of the fore-arm, and placed clofe along the

ulnar fide of the extenfor digitorum communis. It arifes

above by means of the common tendon, from the external

condyle of the humerus ; on the outfide, from a feptum,

which feparatcs it from the extenfor communis j on the

infide, from one interpofed between it and the flexor carpi

i liaris ; and behind, from the aponeurosis of the fore-arm.

It gives origin to a (lender tendon, which paffes in a fepa-

rate canal of the annular ligament, and forming the tendon

which the little finger receives from the extenfor commu-

nis, is inferted together with it into that finger. On the

fore-arm, this raufcle is covered by the fafcia, and covers

the fupinator brevis, the extenfors of the thumb, and the

indicator. The extenfor communis lies on its outfide, and

the extenfor carpi ulnaris on the infide. Its tendon is fur-

rounded by a tendinous iheath, lined with a fynovial mem-

brane, at the wrift ; and afterwards is covered by the integu-

ments lying on the lail metacarpal bone, and on the pha-

langes of the little finger. It extends the little finger,

and afterwards moves the wrift in the fame direction ; it

will carry the little linger rather in the direction of ab-

duction.

Extensor prop'-'tus pollicis pedis . See Extensor lon-

gus pollicis pedis.

ExrtNsoR tqrfi minor, a name given by Douglas to

the plantalis, which fee.

Extensor tarftfuralis, or magnus ; a name under which

Douglas claffes "the galtrocnemius and foleus. See thofe

wonts

EXTENT, or Extendi Facias, in Law, fometimes

denotes a writ or commiifion to the (heriff for the valuing

la.'.dj and tenements ; fometimes the act of the (heriff

of other commiffioncr upon this writ; and fometimes the

eftimate or valuation of lands, per proprius viros i which,

when taken at the Utmoft value or extent, furniih our ex-

tended, or rack-rents. Fleta. lib. ii.

is a fpecies of execution (which fee) upon fome pro-

fee irior.s given by ftatute ; as iu '.'... cat', of recognizances

cr debts acknowledged on ftatutes-merchant, or (latutes-

forfeiture of which, the body, land!., and

EXT
good; may be all taken at once, to compel the payment of

the debt. And by ftatute 33 Hen. VIII. c. 39. all obli-

gations made to the king (hall have the fame force, and of
confequence the fame remedy to recover them, as a ftatute-

(taplc j though, indeed, before this ftatute, the king was
entitled to fue out execution 2ga11.fl the body, lands, and
goods of his accountant or debtor. (3 Rep. 1 2.) And bis.

debt (hall, in fuing out execution, be ('referred to that of

every other creditor, who hath not obtained judgment be-

fore the king commenced his fuit. The king's judgment
alfo affects all lauds, which the king's debtor hath at or

after the time of contricting his dcbl, or which any of hi,

officers, mentioned in the ftatute 13 Eliz. c. 4. hath at or

after the time of his entering on the office ; fo that, if fucli

officer of the crown alienee for a valuable confideratioii. the

land (hall be liable to the king's debt, even in the hands of a

bond fide purchafer; though the debt due to the king was
contracted by the vendor many years after the alienation.

(10 Rep. 55,56.) Whereas judgments between (object

and fubject reverted, even at common law, no farther back
than the firft day of the term in which they were recovered,

in refpedt of the lands of the debtor ; and did not bind his

goods and chattels, but from the date of the writ of the exe-

cution : and now, by the ftatute of frauds, 29 Car. II. c. 3.

the judgment fhall not bind the land in the hands of a ban i

Jiile purchafer, but only from the day of actually tigr.ing the

fame ; which is directed by the ftatute to be punch
entered on the record ; nor fhall the writ of execution bind

the goods in the hand of a ltranger, or a purchafer (Skin.

257.) ; but only from the actual delivery of the writ to the

(heriff or other officer, who is therefore ordered to endorfe

o:; the back of it the day of his receiving the fame. Blacklt.

Comni. book iii.

EXTENUATION, the aft of diminUhiug or leffening

the bulk or fubftauce of a thing, efpecially of the human
body. Fevers, agues, long abftinences, ii.c. occafion great

extenuations or emaciations.

Extenuation is alfo a figure in Rhetoric, oppofite to the

hyperbole. The Greeks call it taofa.

EXTERIOR Polygon, Talus. See the fubftantives.

EXTERMINATION, formed of ex and terminus,

boundary, the act of extirpating, or totally deftroying a

people, race, family, «S:c.

The Jews have been exterminated out of Portugal, the

Moors out of Spain, the A-lbigenles out of Fiance, 8tc.

Philip the Fair or France, to be revenged on the Knights
Templars, took a refolution, in 13:7, to exterminate the 1 .

Extermination, or Exterminating, in sllgcirc, is 1.

for taking away. Thus algebraifts ipeak of exterminating

furds, fractions, and unknown quantities out of equation^.

See Maclaur. Algebr. parti, chap. 12, where we have fome

general theorems for the cxterminatiyg unknown quantities

in given equations. See Equation.
EXTERNAL, or Exterior, a term of relatior. ap-

plied to the furface or outfide of a body ; or that part which

appears or prefents itielf to the eye, touch, &c. In which
fenfe it is oppoied to internal or Interior.

The fenfes are divided into eternal, which are thofe

whereby >ve perceive ideas, or have the perception of ex-

ternal objects ; uo feeing, hearing, &c. and internal. See

Sense.
External is alfo nfed to evprefs any thing that is

with outfide a man, cr that is not within him, and particu-

larly iu his mind. Iu which feuie we fay external ob-

jects, ic.

T!.k exifter.ee of an external woild, i. e. of bodies and ob-

jects ^c,t of the 'mind, is a thing which has beea greatly

called
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called in queflion by Dr. Berkeley and others. Sec Exist-
ence, Body, ami Quality.
External Singles . Sec A n g l f s , external.

External Denomination, Ear, Modes, Place. See the

fuhltantives.

EXTERNUS Auris, in Anatomy. See Ear.
Externus Cuhitaus. See Cuuit.'Eus.
Extern us Dwaerni, a name given by Douglas to one of

the mufcles of the ear, called by Cowper and others obli-

quus auris, and by Albimis extern us mallei. See EAit.

Externus Gqftracnemius, Iliacus. See the fubii.at.ti,vs.

Externus Mallei. See Ear.
Externus Orbiter, Pterigoideus, Vaflus, ReClus Capitis,

See the feveral articles.

EXTINCTION, the act of extinguishing, that is, of

putting out, or deftroying, fire, flame, or light.

The Ariilotelians account for the extinction of fire from
the principle of contrariety j thus, fay they, water puts out

fire, becaufe the qualities of water are contrary to thofc of
fire, the one being cold and moift, and the other hot and
dry. But how far this will go, may appear hence, that fire

is extinguiflied by hot water as readily as cold ; nay, even

by oil, earth, Sec.

Some of the moderns offer two more plaufible caufes of

extinction ; viz. diffipation, as when the nex.t immediate

fuel of the flame is difperfed and blown off by too forcible

A wind ; and Suffocation, when it is fo compriiTcd, that its

free motion cannot be maintained; as happens upon throw-
ing water, &c. thereon. Various preparations and engines

have been contrived for extinjnirfhine accidental fires. See
Fire.

Boerhaave denies that there is properly any fuch thing as

evtinguifhing of fire ; it is a hoiy/uigeneris, of an immutable
nature, and we can no more e.ilingnifh or deftroy it than

we can create it.

Extinction, in Chemiflry and Pharmacy, is when a

metal, mineral, or the like body, after having been heated

red-hot in the fire, is plunged in fomc fluid, either to foften

or temper its acrimony, as tutty in rofe-watcr ; or to com-
municate its virtue to the liquor, as iron or Heel to common
water ; or, laftly, to give it a temper, as in the extinction of

fleel in water, or fome other preparation.

EXTINGUISHER, Self-acting, is a contrivance

whereby a candle can be cxtinguilhed at any given time after

being lighted. There are feveral ways by which this can be

effected. The molt fimple is placing the candle in a veffel

of water, with fuch a length above tiie furface as will burn

as long as a light is wanted ; of courfe when the candle

burns down to the water it will be cxtinguilhed.

Figs, icand n, Plate XII. Mifcellany, reprefent two neat

mechanical contrivances for the abow purpofe ; vxjig. \o,a a
is a brafs clip, formed of two pieces, and jointed together by
the pin, h, by mea.is of a Aiding ling, d ; this clip can be

clofed round the candle fo as to fix firmly thereto ; the pin,

b, lias a joint in the upper end to receive a crooked lever,
,

,

which has a conical extinguifher fattened at the other end
of it. This extinguifher is held up from falling upon the

candle, by means of a fmaii wire,/, which is bent fideways

at the end, and thrult into the candle, at the place where it

is intended to be put out ; as the tallow is conlumed, it be-

comes fo foft as to be unable to fiiltaiu the preffurc of the

wire,/, which therefore flies forward, and the extinguifl

falls upon the candle. It mull be obferved that the wire,/,

mull only be put into the tallow, but not in the wick, as it

might not then fall down quickly.

I i .11 is another e> i inguilhcr, invented by Mr. J. J.

11 .kin-., and placed in his mufeam of mechanical inven-

Vol. XIII.
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tions: a a u pair of nippers, m:ide of tinned iron plate,

andjoisted is the middle; between -the outer ends a piece of
watch-fpriug k fixed, which caufei the ends, b, to dofe
upon the candle, and thus hold the extinguifher on the
candle. The centre-pin of the joint is long enough to ferve
for the centre of another clip, lb, which wexaftly Similar to

the lower one, except that inflead of the bow to embi ti the
candle, two wires, e,e, are fixed to the ends, to Ilv.it the extin-

guifher, which is competed of two fiat plates, /,/, which
open and fhut upon the joint, g. The fpritig between the
ends of the nippers, b, b, has a conilant tendency to clofe the
extinguifher, but is prevented from fhutting by the candle.
When the candle burns away, it becomes foft at the place
where the extinguifher bites the fpring, then Hints it up, and
puts out the light.

EXTINGUISHMENT, in Law, is ufed for a con-
solidation. Thus, if a man, having a yearly rent due to

him out of my lands, afterwards ptirchafe the fame lands;
both the property and rent, becoming Confoiidated, or
united in one poflelfor, the rent is faid to be extinguished.

So, where a man has aleafe for years, and afterwards buys
the property, there is a consolidation of the property, and an
extinguirhment of the !,-afe.

But if a man have an eitate m land merely for life or years,

and hath a higher eilate in a fee-fimple, in the rent, this rent

is not cxtinguilhed, but in fufpence for a time ; for, after thn
term, the rent fhall revive. (Terms do Ley.) See Re-
lease.
So alfo, if there be lord mefee and tenant, and the lord

purchafe the tenancy, the mefna'.cy is ext :,ct.

Likewife by purchafing of lands wherein a perfon hath
common appendant, the common is extinguiflied. (Cro.
El. 594.) A rcleafe of common in one acre, is an extinguilh-

mentof the whole common. Shower's Rep. 350.
And where a perfon hath common of vicinage, if he in-

clofes any part of the land, all the common is extinct,

(l Brownl. 174.) If a man hath a highway appendant to

land, and afterwards purchafeth the land wherein the high-
way is, the way is extinct : though it is held, that a way of
neceffity to a market or church, or to arable land, is not fo

extinguiflied. 11 Hen. VII. 25 Co. Litt. 155.
Extinguishment of a copyhold takes place on .any aft

of the copyholder's, which denotes his intention to hold no
longer of his lord, and amounts to a determination of his

will. (Hutt. 81. Cro. Eliz. 21. 1 Jon. 41.) As if a
copyholder in fee accepts a leafe for years of the fame land

from the lord, or accepts an aflignment of a leafe made to

another from theleffee, his copyhold is extinct. (Moor. 1S4.

2 Co. 166. Godb. II. 101.) A copyhold eflate is extinct

whenever it becomes not demifeabie by copy. Coke's Co-
pyholder, 62. See Copy-hold.
Extinguishment of debt happens in a variety of cafes,

Thus, if a creditor accepts a higher fecuritv than he had
before, or accepts a bond for a legacy, thefirft debt or le-

gacy is hereby extinguiflied.

Extinguishment of liberties. If liberties and franchifes

granted by the king, fuch as felon's goods, waifs, ftrays,

wrecks, &c. (9 Rep. 25.) come again to the crown, they are

extinct in the crown, and the king is feifed of them/,-;,

mil.-- .- but if liberties of fairs, markets, or other franchifes,

and jurifdi&ions, be erected, and created by the king, they
will not be extinguiflied, nor their appendances fevered from
the poffeflion. ij Rep. 25.

Extinguishment offer-vices. If the lord purchafes or,

accepts any part of the tenancy, out of which an enl ire Ser-

vice h 61 paid or done, the Service becomes thereby ex,-

tinftj unlets it be for the public good, or homage and

5 B fealty,
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fealty, which are not fubjeft to extinguishment. (6 Rep.

I. 105. Co. Litt. 149-) If the lord and another perfon do

purchafc the lands out of whicli lie is to have fervices, they

are extinft ; alfo by feverance of the ferviccs a manor

may be cxtinguifhed. Co. Litt. 147. 1 And. 257. See

Tenure.
Extinguishment s/roaijj. See Extinguishment.
EXTIRPATION, formed of m and Jltrps, root, the

aft of pulling up, or deftroying, a thing to the very roots.

Among tlie prayers of the Komifh Jubilee, there is one

for the extirpation of herefy.

Extirpation. This word, in Surgery, fign:lies the

eradication of any difeafe, tumour, &e. by fome manual

operation, whether done with a cutting inltrumuiit, with

cauftic, with a ligature, or any other means.

Thus, the generality of tumours are extirpated with a

knife ; but fome, which clafs as excrelcences, or warts, arc

frequently extirpated with caullic, or with the ligature.

The extirpation of polypi in the nofe is, for the molt part,

aceomplifhed with forceps, by which fuch tumours are

pulled, or rather twilled off.

The art of extirpating encyfted tumours with adroitnefs

confifts in diffecling the parts, furrouuding the tumour,,

without wounding the cyft. If the latter accident occur,

the contents frequently flow out, the cyft collapies, and the

continuance of the diffuftion is attended with more difficulty.

It is a great point to remove every particle of die cyll, and,

hence, it is Satisfactory to take it out entire, that is,, witlt

out wounding it. When any portion remains behind, the

wound will frequently not heal, in confequence of fungous

granulations, arifing from the difeafed part. Unlefs the

fwelling be large, a fingle incifion through the (kin is fuffr.

cient ; but, in other inftances, it is advantageous to make

two cuts in this manner
( J

; firft, becaufe it facilitates the

removal of the tumour;, fecondly, becaufe it prevents a re-

dundance of Ikin, which would take place, if none were re-

moved, and would greatly retard tha cicatrization of the

wound.
After the operation, the edges of the wound are to be

brought together with flicking plafter, and a comprefs and

bandage are to be applied.

When the bread is affected with any difeafe of an incura-

ble nature, the furgeon can fometimes extirpate the malady

by cutting away the whole of the difeafed parts.

If the difeafe be of a fcirrhous or malignant nature, fome

particularity in the mode of operating is requifite. The
furgeon ought, in this cafe, not to be content with merely

removing parts, which are palpably and vilibly difeafed, but

he fliould alfo endeavour to remove a certain quantity of the

fubitance, which is in the immediate circumference of the

difeafe. In fcirrhus, every furgeon knows the propensity of

the ikin to be affected, and the frequent exteniion of white

morbid bands into the furronnding adipofe fabftance.

Thefe fafts greatly confirm the propriety of making a free

removal of the fkin, whenever it is in the lealt difcoloured,

puckered, adherent to the fwelling beneath, or in any way al-

tered ; and of taking away a good deal of the fat, in which

fcirrhous tumours are fometimes involved. When there are

no reafons for fuppofing the difeafe of the bread to be any

thing elfe than a mere farcomatous enlargement, the removal

of the fkin mufl certainly be confidered unnecefTary. When
cancer recurs, the Ikin is the firft part in which it ufually

makes its appearance, and' the fkin of the nipple in particu-

ar. Hence, many furgeons always make it a rule to remove

the latter part, when it isjudged proper to take away any of

the integuments. 7-

The operation is ufually performed as the patient is in &
fitting poflure, well fupport.d by pillows and afGflants.

The pectoral mufcle is to be made tenfe by keeping the
arm back, by means of a (lick, placed tranfverfely behind
the back, in front of the two arms.

If none of the integuments are to be removed, a (Iraight

incifion is to be made through them ; the tumour is to be
regularly. Jiffected all round from the circumjacent parts

;

and, hvtly, its bafc is to be detached from its connection:,

from above downward, till the whole is feparatrd.

This 'S the mode of removing all limpie tumours, wliich

are not of a malignant nature, and which are not of an im-
menfe fire.

When the tumour is of a malignant nature, and adherent

to the ikin and peftoral mufcle beneath, the operator is to

remove, at lead, an inch or two of the fat on every fide of
ihe difeafe. The portion of the (kin intended to be taken
away mull be included in two ferui-circular incifions, which.

meet thu3 \ ) at their extremities ; and when the bafc of

the tumour is to be detached, the furface of the peftoral

mufcle, wherever it is adherent to the tumour, is alfo to bs
removed.

It is fufficiently obvious, that the advantage of making
the incifion in the above manner confifts in enabling the
furgeon to bring the edges of the wound together after the
operation, fo as to form a itraight line, and unite by the
firll intention.

The mere magnitude of a tumour frequently renders it

highly judicious to take away a portion of the fkin in the
above method. If fome were not removed, the diffeftion of
the tumour would be exceedingly tedious ; and, after the
operation, the loofe undillended fkin would lie in folds, and
form, as it were, a large pouch for the lodgment yA
matter.

The tumourbeing removed, the furgeon (hould examine
the interior of the wound, in order to afcertain that no in*

durated part is left behind. If any hardnefs mould be for,

it is proper to remove it. The furgeon fhould alfo examine

the lurface of ever)- fcirrhous tumour, immediately after it is

taken out, for the purpofe of knowing whether any of the

white bands, fhooting into the furrounding fat, have been,

divided ; for, in this cafe, fome portions have been left be-
hind, and ought to be taken away. Their fituation may
ealily be known, by confidering the pofition of the tumour
before the operation.

When the diffeftion of a fwelling will occupy a conuder-

able time, it is always judicious practice to tie ever)- large

artery as foon as it is divided. This remark is not meant to

comprehend veffels of fuch a diameter, that though they
bleed when firft cut, they do not emit blood afterwards, fo

as to require a ligature. It was Default's invariable me-
thod, in cutting out tumours, to tie every large artery be-

fore he continued the diffeftion.

When a tumour of the bread has been entirely detached,

and the hemorrhage fuppreffed, the dick confining the arm
backward is to be removed. Then if there are any difeafed

glands in the axilla, it-is a very excellent plan to-tie-the pe-

dicles, by which they are attached on the fide towards the

axilla, before attempting to cut the tumours completely

away. It would be extremely difficult, after taking off

the gland, to tie the little fhort artery which enters the

fwelling, almoft immediately after it has quitted one of the

thoracic arteries. The bleeding alfo, in confequence of

the fhortnefsof the veffel, and vicinity of its orifice to the

thoracic arteries, would be exceedingly profufe, feeming

rather
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rather to arife from n wound of tin.- latter vvITels than of a

fmall branch.

The celebrated Default ufed to purfue the practice above
recommended ; and fir Charles Blicke has long been in the

habit of obfcrviiig the lame rule, in the numerous operations

which he has performed with the utmoil benefit to the
afflicled, and well dcferved honour to himfelf.

When the operation is finiftied, the (kill ofthe wound is

to be relaxed, and the edges of the incilion brought toge-

ther with llrips of adhefive plafter. Proper compreffes
and bandages are next to be applied. Should the operation

have been the removal of a difeafed bread, the nearell arm
fhould be kept completely at reft in a (ling, as whenever
it moves, it occafiona a difturbance of the perioral mufcle,
and, of courfe, of the wound. (Firft lines of the "Prac-
tice of Surgery," by Samuel Cooper.)

For the mode of extirpating a difeafed teftis, fee Cas-
tration.
The method of effecting the extirpation of polypi is to

be defcribed in the article Polypus.
Some obfervations are offered, under the head Exosto-

sis, on the fubjeft of extirpating tumours of the bones.
The way in which a difeafed eye ought to be cut out, will

be hereafter explained. See Eyk, Extirpation of.

For an account of the plan of extirpating certain cxeref-

cences, fee Excrescekce.
EXT1RPATIONE, in Law, a judicial writ, either be-

fore or after judgment, that lies againfi a perfon, who when a

verdict is found againll him for land, &c. doth malicioufly

o/erthrow any houfe, or extirpate any trees upon it. Reg.
Jud. 13. 56.

EXTISPEX, formed of esta, and Jpicere, of fpicio, or

mfpictre, I view, confuler, in sinti/juity, an officer who
viewed and examined the intrails of victims ; in order to

draw prefages from them as to futurity.

This kind of divination, called extifpicium, was much in

vogue throughout Greece, where there were two families,

the Jamidrc and Clytida:, coufecrated, or fet apart, pecu-
liarly for it.

It appears to have been very ancient, and was probably
derived from the ancients. Vitruvius, cap. 4. lib. i. gives

the following plaufible account of its origin. He fays that

the ancients infpected the livers of thofe animals which fre-

quented the places where they intended to build or encamp
;

and if they commonly found that the liver, to which they

attributed fanguification, was injured, they concluded that

the waters and nourifliment collected near fuch places were

not wholefome.

In Italy, the firft extifpices were the Etrurians or Tuf->

cans ; among whom, likewife, the art was in great repute.

Lucan gives us a fine description of one of thefe operations

in hie firft book.

EXTORTION, in Law, denotes generally any op-

preffion under colour of right ; and it is uluully applied to

f.gnify an illegal manner of wrefling any thing from a man,

either by force, menace, or authority : e.g. if an officer,

by terrifying another on pretence of his office, or " by
colour of his office," takes more than his ordinary tees or

dues, hewommits, and is indictable for, extortion.

80 the exacting of unlawful nfury, winning by unlawful

game, and, in fine, all taking of more than is judly due, by
eolour or pretence of right, as exeeffive tolls in millers, ex-

eeffive prices of ale, bread, victuals, wares, &c. come under

FXtortion.

Crompton fays, that wrong done by any man is pro-

j, riya ti fpafs, but cxceflive wrong is extortion ; which is

rtoft properly applicable to fheriffs, mayors, bailiffs, and

e x r
other officer?, who, by colour of their office, greatly op-
prefs and wrong the king's fubje£U, by taking exceifive

reward, or fees, for executing their office: and extortion

has been deemed more odious than robbery, becaufe it car.

rics an appearance of truth ; and is often accompanied • f
'i

perjury in officers, &c. by violating their oath., of I I

The diftinclion between bribery and extortion ieems to be
this: the former offence on, fills in the offering a prefent, or
receiving one if offered ; the latter, in demanding a fee, or
prefent, by colour of office. Extortion by the common
law is leverely puniffied, on indictment, by fine and imprifon-
ment, and removal of officers from the offices in which the
crime was committed. By the ftat. 3 Edw. I. inferior

officers of juftice, &c. guilty of extortion, are to render by
c. 26. double, and by c. 30. treble, value ; and there are divers

other ftatutes for punifhing extortions of fheriffs, bailiffs,

gaolers, clerks of the affile, and of the peace, attornies

and folicitors, &c. flats. 23 H. VI. c. 7 & 9. 33 H. VIII.
c. 24.. 29 Eliz. c. 4. 1 Jac. I. c. 10. 9 & 10 W. III. c. 41.
10 & 11 W. III. c. 23. 3 Geo. I. c. 15. 17 Geo III. c. 26.

§ 6. In cafes of extortion, there mult be a politive

charge, that the charged perfon did it txtorftve, or colore

officii. The place where it was committed muft be
let down in the declaration ; the fum extorted particularly

fpecified, and the indictment or information muft ftate the
full particulars by fpecifying the time, &c. Againft: at-

tornies for extortion, action may be brought, and the party
aggrieved (hall have treble damages and cods ; but informa-
tion will not lie on the ftat. 3 Jac. I. c. 7. Sid. 434. 4 Nelf.

822.

1LX.TRA-ConJIe!/ary Stars. See Sporades.
TLKTRA-judicia/, fomething done out of the proper court,

or the ordinary courfe of law. As when judgment is given
in a caufe, or cafe, not depending in that court where fuch
judgment is given, or wherein the judge has no jurifdic-

tion.

TLxTRA-mundane /pace, is the infinite empty void fpace,

which is by fome i'uppofed to be extended beyond the
bounds of the univerfe, and confequently in which there

is really nothing at all.

ExTK.\-paroc/>ial, a place out of the bounds of any parifli;

or privileged and freed from the duties of a parifli.

EXTRACT, in Chemiflry. The term extract, as ufed
in chemical nomenclature, has been borrowed from the phar-
maceutical difpenfatories, where it has long been applied to

a great variety of fubftances which have little other agree-

ment than in the mode of preparation, which confills in ex-
tracting by water, or any other menftruum, the foluble part

of certain parts of vegetables, and infpiflating this folution

by heat to a thick confidence, or fometimes to entire

folidity.

The term extract, therefore, in its original and pharmaceu-
tical fenfc, only refers to the mode of preparation, and not

to the nature of the fub(lance prepared ; and hcu«e much
confufion and uncertainty have prevailed in the attempts of
chemifts to define the nature of the lubllance to which thif

term fhould in diictnefs be limited

All the pharmaceutical extracts are extremely com-
pounded, for being prepared either by water or alcohol, of;

courfe 1 very thing ioluble in thefe liquids would be con-
founded in the general niafs. Hence we find in one or other,

and fometimes in a Tingle .extract, mucilage, fugar, tannin,

gallic acid, refin, gluten, fevcral neutral falls, and other
ingredients. But along with thefe there always is found a
considerable quantity of a brown tenacious luliilaiice, often
with a bitter taile, and pods Wing u number of chemical proa
perties, which entitle it to be coiilidtrod as a peculiar fob-
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fiance, and to which the term extract, or extractive principle,

.has been given.

The diltinguifhing properties of this fubftance have been

laid down with much ability by Vauquelhi, in his memoir

on the extractive principle (Journal de Pharmacie, p. 132.)

and iii his refearches on the fnp and na iof trrei

(An. Cheni. torn, gl.) and alfo by Fourcroy ill an ela-

borate and excellent analyfisof the cinchona of St. Domingo.
An. Cbem. com. S & 9.

We (hall firft notice the experiments of,Vauquelin, which

being- made on the n itive juices of plants, the extract already

in folution, and unaltered by the heat requifite in artificial

decoction, is probal ly in a purer Kate.

When the fap of any tree is firft drawn it is always

colourlcfs, or nearly fo, but when iuipifiatcd by heat, how-
ever moderate, it always aflumes a brown colour, and in the

procefs of evaporation a certain though fmall quantity of

pulverulent brown infoluble matter falls down. If this Is

collected feparately before the juice is entirely infpiflated,

and treated with muriatic acid, one portion diffolves with

effervefcenee, and is found to be chiefly carbonat,of lime,

and an infoluble part remains, which is considered by this

excellent chcmill as extract altered and oxygenated during

the evaporation. If the concentrated fap is now (lowly

evaporated to drynefs, it yields a brown extract, ftrongly

deliquefcent, and of a pungent faline talle. This entire

extract is always extremely compounded, containing in fact

all the foluble ingredients of the original juice. Gallic acid,

when prefent, is detected by a folution of iron ; tannin, by a

folution of ifinglafs; faltsoflime, by oxalic acid; fugar,

by the tafte, and by its foon acquiring the vinous fermenta-

tion. The entire extract alio always contains acetous acid,

partly in excefs and partly united both to lime, potafil, and

ammonia, and hence when a few diops of llrong fulphuric

acid are poured upon any extract, cop'ous vapours of pun-

gent acetic acid are given out ; and if this is done with large

quantities, and in clofe vcfTels, acetic acid may be obtained

pure. It is probably owing to the prefence of thefe neutral

acetites, that all the infpiil'ated native juices attract moifture

llrongly from the air, and hence too their great difpofition,

to mould and change by keeping.

Ammonia alfo is detected in moll infpiflated juices of

plants by the pungent vapours of this alkali, that are per-

ceived on the addition of quick-lime, but in the natural ftate

the ammonia is more than neutralized by the acetous acid,

as all the foft extracts redden betimes.

Extractive matter (meaning by this term the pure extract)

appears to form a great portion of the colouring matter of

vegetables. If to any liquid containing extract a folution

of alum be added, a copious coloured infoluble precipitate

is produced, confiding chiefly of alumine in intimate combi-

nation with extractive matter, and the fupernatant liquor

remains clear and nearly colourlefs. The fame procefs takes

place in dyeing, the alum being firft fixed on the cloth as a

mordant, as it is called. The folution6 of tin poffefs this

power of precipitating coloured extract as an infoluble

powder in a dill more linking manner. That of the other

metallic falts produce a limilar precipitate of extract, com-
bined with the metallic oxyd.

The experiments of Fourcroy on the cinchona have been

detailed at length under that article, to which we refer our

readers. It may be obferved in this place, that the fadls

relative to the fubject of extract were, (hortly, that the

decoction of cinchona during evaporation depofited a quan-

tity of blatk matter, infoluble in cold water, but which

modly was difTolved in alcohol, leaving however a portion

,#f a red powder of a peculiar nature, which the author of

the experiments confiders as extractive matter, changed by
union with oxygen, and thereby rendered infoluble in water
or alcohol. The appearance of this powder, and its infolu-

bility in water, might at firft lead to the fuppofition that it

was refill, but its equal infolubility in alcohol refutes this

id ia.

The precife nature of this infoluble matter, which isdepo«

fitcd on t! ition of all vegetable infufioM or decoc-

. ij hitherto not known, and feveral objections to the

opinion of its being merely oxygenated extraQ may be ad-

duced, which we have air ly detailed under the article:

CiVC'HONAn
On the whole, however, we may fafely admit, that there

is a peculiar fubftance found in ahnoll all foluble matter of
vegetables, and particularly in the common circulatingjuiccs,

to which the term extract, or pure extractive principle, has

been given, and which has the following diftiuguifhing'pru-

pertii .

In its natural ftate in the fap of trees it is colourlefs,

or nearly fo ; but when the folution is heated and ii.fpil-

fated, it always acquires a deep colour, which is generally

brown or fawn, with various fliades, and by the fame pro-

cefs its folubility in cold water is diminifhed.

It is in its natural tlate equally foluble in alcohol a=. ia

water, by which circumftanee it is ditlinguiftied both from
pure mucilage and refin.

It is infoluble in ether.

It has a very llrong affinity with alumine, and with me-
tallic oxyds, and when combined with ether it becomes in-

foluble in water, alcohol, and many other menftrua. By
deitrudtive dillillation it is refolvable into carbon, oxygen,
and hydrogen, and a fmall proportion of azot.

Much variety is found in the properties of fmell, tafte,

and colour, in the various extracts, and we are dill totally

ignorant how far thefe varieties may depend on other ad-

mixtures, or whether there are different fpecies of extract
;

and in general we may add that this fubftance appears to

be one which moft cafily enters into intimate combination

with all the other foluble vegetable principles, and, confe-

quently, can hardly by any known means be obtained pure,

as it exilts in the vegetable itfclf, and unchanged by the

precedes of analyfis.

Extract, in Pharmacy. The greater number of phar-

maceutical extracts are made by boiling the fubftance (in

coarfe powder) in water, draining the decoction, boiling it

down till it is confiderably concentrated, then gently drying

the refidue in a ftove, or flow oven, to the requifite con-

fiftence.

• A few of the extracts are made with alcohol inftead of

water, or with a mixture of the two ; the fubftance being

firft digefted with the alcohol, and the tincture, thus pre-

pared, ftrained off; the refidue then boiled with water, and
the decoction poured oft, and both the decoction and
tincture mixed, and evaporated flowly.

The purely fpirituous extracts are alfo called refins, and

are always evaporated to drynefs, when they remain hard

brittle maffes, with a vitreous fracture, refoluble in alcohol,

and in all effential characters refembling the natural refins.

In preparing the extracts by water the decoctions are

ufually directed to be fet afide for fome hours, that any.

fediment may be depolited, which laft is to be rejected. But
this is obvioufly a bad practice, as in many cafes much of

the medicinal property of the plant refides in this refidue

which fubfides from the hot decoction on cooling.

Another fpecies of extracts is the infpiflated juices of
plants. Several powerfully medicinal plants, fuch as the

hemlock, are fucculent vegetables, which, when ftrongly

4 exprefled,
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expreffed, yield a large quantity of a green turbid juice,

which (after feparating the mere fragments of the plant)

only requires to be infpiffated by a very gentle heat, to form
the extradt in the form in which it is ufed.

All the extradts, except thofe made by alcohol, are liable

to fpoil by keeping. This is particularly the cafe with the

infpiflated juice of the fucculent plants, being compofed of

materials all extremely liable to fermentation, and being

kept in a conftant tendency to deliquescence by the neutral

acetites which they contain. There) ire they muft be kept

in clofe veflcls, but with every care the moil important

of them lofe their medicinal quality in no great length

of time.

Extract, in Matters of Literature, denotes a fhort

abridgment of a book or paper, or of fome of tile matters

thereof. The journals, nouvclk-s, bibliothequei, memoires,

and other monthly reviews, or quarterly accounts of the

affairs of learning, confift principally of extracts of the

moil material paffages, dodtrines, &c. found in the feveral

books publifhed in that time.

Extract ah Eeclejia. See Restitutions ExtraS't.

EXTRACTA Curi.*, in our Old Writers, the ilfues

or profits of holding a court, anting from the cuilomary

fees, &c.
EXTRACTION, in Pharmacy and Chemi/lry, an ope-

ration, whereby eflences, tinctures, &c. are drawn from na-

tural bodies. See Extract.
Extraction, in Surgery, is the drawing from, or out

of the body, any thing fixed in it, as a thorn, or bullet, in

the flefh, a tooth from the jaw, &c. Surgeons fpeak ah'o

of the extraction of a ftone from the bladder, a cataract from

the eve, foreiTn bodies from the cefophagus, extraneous

fubftances from wounds, &c. For a defcription of the

methods of extrafting a ftone from the bladder, fee Li-
thotomy.

The operation of extracting the cataradt is explained in

the article Cataract.
Extraction', or D.fcent, in Genealogy, denotes the

ftock, or family, which a perfon is defcended from.

In fome military orders, chapters, etc. a candidate muft

make proof of the nobility of his extraction before he is

admitted.

Extraction of Roots, the method of finding the roots

of given numbers, or quantities. See Root.

The fquare, cube, and other powers of a number, or

root, are formed by multiplying the given number into itfelf

a greater or lefs number of times, as the power required is

higher or lower. See Power.

This multiplication compounds the powers ; and the ex-

traction of the roots decompounds them again, or reduces

them to their principles or roots. So that the extraction

of the root is to the multiplication of the power, what the

analyfis is to the fynthefis.

Thus, 4., multiplied by 4, produces 16; which is the

fquare of 4, or the fadtum of 4, by itfelf; and 16 mul-

tiplied by 4, makes 64, which is the cube of 4, or the

fadtum of 4 by its fquare. Such is the composition of

powers.

Again, the fquare root of 16 is 4, becaufe 4 is the quo-

tient of 16 divided by 4; and the cube root of 64 is

likewife 4, as 4 is the quotient of 64 divided by the fquare

of 4. Such is the extraction of roots.

Hence to extract the root out of a given power, is the

fame thing an to finJ a number, e.gr. 4, which being mul-

EXT
tiplicd a certain number of times into itfelf, produces the

1 power, e.gr. 16 or 64.

For the extraction of fquare and cube roots, it is necef.

fary to have the fquares and cubes of ail the digits in readi-

nefs; as exhibited in the following table.

Roots 1 2 3
I4

-

5

1

6

216

7

49

343

8 9

Square 1 4 9 16

64

1L 64

512

81

729Cube 1 S 27

To extraJ the fquare root out of a given number.— I. Di-
vide the given number into clafles, of two figures a'-piece ;

and include each clals between two dots, commencing with
the place of units, and proceeding to the left in integers, and
to the right in decimals ; the rout will coufill of io many
parts or figures as you have clafTes. By the way cbierve,

it may happen, that for the laft clafs on the left hand there

fhall be only one figure left.

2. Then the left-hand clafs being the fquare of the firft

figure of the root fought, look in the table of roots for the
fquare reot anfwering to that number ; or, if that fquare

number be not precisely there, to the next leffer number:
this root write down for the firft figure of the quotient ;

and fubtradt its fquare from the left-hand clafs. To the
remainder bring down the next clafs toward the right.

3. Write down the double of the quotient figu,
-
;- under

the left-hand figure of the fecond clafs ; and feek how oft

this duple is contained in the figure over it: the quotient

gives the fecond figure of the root.

4. Write the fame quotient under the right-hand figure of
the fame clafs, and fubtradt the produdt of the whole num-
ber underwritten, multiplied by the fecond figure of the
root, from the number over it, as in divifion.

5. The operation being repeated according to the third

and fourth fteps, i. e. the remainder being (till divided by the

double of the root as far as extracted ; and from the remainder

fubtra£t the product of the laft divifor, having the laft found
figure of the quotient added to it, multiplied by this figure*

you will have the root required.

E. gr. To extract the root of 99856, point it after

the following manner, 99856: then feek a number, whofe
fquare fhall equal the firft figure 9, viz. 3, and write it ia

the quotient ; then having fubtradted from 9, 3 X 3, or

9, there will remain o ; to which fet down the figures as

far as the next point, viz, 98, for the following operation.

Then, taking no notice of the laft figure 8,

fay, How many times is the double of 3, or

6, contained in the firft figure 9? Anfwer, 1.

Wherefore, having written 1 in the quotient,

fubtradt the piodudt, of I x 61, or 61 from

98, and.there will remain 37, to which con-

nect the laft figures ^6, and you will have

the number 3756, in which the work is next

to be carried on. Wherefore, alfo neglect-

ing the laft figure of this, viz. 6, fay, How — —•

many times is the double of 31, or 62, con- o
tainedin 375 (which maybegueffed at from
the initial figure 6 and 37, by taking notice how many
times 6 is contained in 37)? Anfwer 6 ; and writing 6 in

the quotient, fubtradt 6 x 626, or 5756, and there will

remain o; whence it appear3, that the bufinefs is done, the

root coming out 316.

Otherwife,

99856 ( 31S

9

098
61

3756
3756
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Othewife, with the divifors fet down, it will Hand thus

;

99856 (316
•9

6) 98
61

62) 3756
375^

in this example, if you have a mind to extract the root

to nine figures, after the five former 4709,4 are extracted,

the four latter may be had, by dividing the remainder b*
the double of 4709,4.

Thus if the root of 32976 were to be extracted to five

places, in numbers ; after the figures are pointed, write

I in the quotient, as being the figure of whofe fquarc I x 1,

or 1, is the grcateil that k contained in 3, the figure to

the firft point ; and having

8S791

846S-1

41 1000

376736

^1426400

2825649

o And fo in others.

Again, if you were to extract the fquare root out of
'
ill." s."V:
22*178791'

( 4709, 436.37, &C. Fird having pointed it,

1 g 1 feck a number, whofe fquare

., (if it cannot be exactly

617 .equalled) fiidll be the next

609 lefs fquare (or neareft) to

____

—

-22, the figures to the fird

point, and you will find it

to be 4. For 5 x 5, or 25,

is greater than 2 2 j and 4
X 4, or 1 6, is lefs ; where-

fore 4 will be the firft

figure of the root. This,

therefore, being writ in

the quotient, from 22 take

the fquare 4 X 4, or l'6 ;

60075100 and to the remainder '6,

56513196 adjoin the next figures 17,

, and you will have 61 7 ;

356190400 from whofe divifion, by the

•282566169 double of 4, you are to

. . obtain the fecond figure of

75624231 the root, viz. neglecting

the laft figure 7, fay, how

many times is 8 contained in 61 ? Anfwer, 7 ; wherefore

write 7 in the quotient, and from 617 take the product

of 7 into 87, or 609, and there will remain 8, to which

join the two next figures 87, and you will have 887 ; by

the divifion whereof by the double of 47, or .94, you are

to obtain the third figure ; in order to which fay, how
many times is 94 contained in 88 ? Anfwer, o ; wherefore

write o in the quotient, and adjoin the two lad figures 91,

and you will have 88791, by whofe divifion by the double

of 470, or 940, you are to obtain the lad figure; viz.

fay, how many times 940 in 8879 ? Anfwer, 9 ; wherefore

write 9 in the quotient, and you will have the root 4709.

tJut fince the product 9 X 9409, or 846S1, fubtraCted

from 88791, leaves 41 10, the number 4709 is not the root

of the number 22178791 precifcly, but a little lefs.

If then it be required to have the root approach nearer,

carry on the operation in decimals, by adding to the re-

mainder two cyphers in each operation. Thus, the re-

mainder 41 10, having two cyphers added to it, becomes

41 1000; the divifion whereof, by the double of 4709,
or 9418, will give the firlt decimal figure 4. Then having

writ 4 in the quotient, fubtract 4 X 94184, or 376736,
from 41 1000, and there will remain 34264. And fo

having added two more cyphers, the work may be car-

ried on at plcafure, the root at length coming out 4709,

43637, &c.

But when the root is carried on half way or above, the

red of the figures may be obtained by divifion alone ; as

32976 ( 181,59

362) 215(59, Sec.

taken the fquare of 1 from

3, there will remain ; ; then

'having fet the two next
figures, viz. 29, to it (viz.

to 2,) feek how many times

the double of 1, m, 2, i«

contained in 22, and von
will find indeed that it is

contained more than ten

times ; but you are never tu

take your divifor 10 times,

nor even 9 times in this cafe

;

becaufe the product of 9 X 29, or 261, is greater than

229, from which it would be to be taken, or fubtraeted.;

wherefore write only 8. And then having written 8 iu

the quotient, and fubtraeted 8 x 2S, or 224, there will

remain 5 j and having fet down to this the figures 76,
feek how many times the double of 18, or 36, is con-

tained in 57, and you will find one, and fo write 1 in the

quotient ; and having fubtraeted 1 x 361, or 361, from

576, there will remain 215. Laftly, to obtain the re-

maining figures, divide this number 215, by the double

of 181, viz. 362, and you will have the figures, 59
which, being writ in the quotient, give the root 181,59.
After the fame manner are roots extracted out of decimal

numbers. Thus the root of 329,76 is 18,159; and the

root of 3,2976 is 1,8159, and the root of 0,032976, is

0,18159, and fo on. But the root of 3297,6 is 57,4247 ;

and the root of 32,976 is 5,74247. And thus the root of

9,98515 is 3,16.

To extraft the other, or higher root, out of a given number.

—The extraction of the cubic root, and all other roots,

may be comprehended under one general rule ; viz. every

third figure, beginning from unity, is fird to be pointed,

if the root to be extracted be a cubic one ; or every fifth,

if it be a quadrato-cubic (or of the fifth power;) and
then fuch a figure is to be writ in the quotient, whofe
greated power (that is, whofe cube, if it be a cubic power,
or whofe quadrato-cube, if it be the fifth power, &c.)
(hall either be equal to the figure, or figures, before the

fird point, or next lefs under them ; and then having

fubtraeted that power, the next figure will be found bv
dividing the remainder augmented by the next figure of

the relblvend, by the next lead power of the quotient

multiplied by the index of the power to be extracted, that

is, by the triple fquare, if the root tie a cubic one ; or by
the quintuple biquadrate, (that is, five times the biqua-

drate,) if the root be of the fifth power, &c. And having

again fubtraeted the power of the whole .quotient from the

fird refolvend, the third figure will be found bv dividing

that remainder, augmented by the next figure of the re-

folvend, by the next lefTer power of the whole quotieat,

multiplied by the index of the power to be extracted.

Thus, to extract the cuhe root of 13312053, the num-

ber is firft to be pointed after this manner, viz. 1331*053
then you are to write the figure 2, whofe cube is 8, in

the firft place of the quotient, as that which is the next

lefler
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If fler cube to the fij/Jlrc I
J,

(which is not a perfect cube
number) or as far as the full point ; and haying fub-

t rafted that cube, there 13312053 (237
Will remain 5 ; which being Sub. the cube 8

augmented by the next

figure of the refolvend 3,- 12) rem. : 53 4 or 3
and divided by the triple

fquarc of the quotient 2, Subtract cube 12167
by feeking how many 1587). rem. ; U450 ( 7
times 3x4, or 12, is

Contained in 53, gives 4, 133 12053
or the lecond figure of the Remains o
quotient. But fince the

cube of the quotient 24, viz.. 13824, would come out
too great to be fubtrafted from the figures 13312, that pre-

cede the fecond point, there mull only 3 be writ in the quo-

tient ; then the quotient 23 being in a feparate place mul-

tiplied by 23, gives the fquare 529, which again multiplied

by 23, gives the cube 12167 ;.and this taken from 133,12,

will leave 1145, which augmented by the next figure of

die refolvend o, and divided^ by the triple fquare of the

quotient 23, viz. by feeking how many times 3 x 529,
or 1587, is contained in 1 1450, gives 7, for the tnird

figure of the quotient. Then the quotient 237, multi-

plied by 237, gives the fquare 56169, which again multi-

plied by 237, gives the cube 1 331 2053 ;
,and this taken

from the refolvend, leaves o. Whence it is evident, that

the root fought is 237.
So alfo, to extract the quiadfato-cubical root of 36430820,

it muft be pointed over every fifth figure ; and the figure

3, whofe quadrato-cube, or fifth power 243, is the next

leifer to 364, toss, to the firft point, muft be writ in the

quotient. Then the quadrato-cube 243 being fubtrafted

from 364, there remains 121, which augmented by the next

figure of the refolvend, viz.

3, and divided by five times the 36430820(32,5,
biquadrate of the quotient, •

tiz. by feeking how many 243
times 5 x 81, or 405, is con- 405)1213(2
tained'in 1213, gives two for

the fecond figure. That quo- 335544.32
tient 32 being thrice multi- 5242880) 2876388,0(5
plied by itfelf, makes the bi-

quadrate 1048576 ; and this again, multiplied by 32, makes
the quadrato-cube 33554432, whieh, being fubtrafted from

the refolvend, leaves 2876388. Therefore 32 is the integral

part of the root but not the true root ; wherefore, if you
have a mind to profecute the work in decimals, the remain-

der, augmented by a cypher, rmift be divided by five times

the aforcfaid biquadrate of the quotient, by feeking how
many times 5 X 1048576, or 5242880, is contained in

2876388,0, and there will come out the third figure, or the

firft decimal 5. And fo by fubtrafting the quadrato-cube

of the quotient 32,5, from the refolvend, and dividing the

remainder by five times its biquadrate, the fourth figure may
be obtained. And fo on in infinitum.

In.fome cafes it is convenient only to indicate- the ex-

traction of a root, cfpecially where it cannot be had exactly.

Now, the fign or charafter whereby roots are denoted, is

V ; to which is added, the expeaent of the power, if it be

above a fquare, and even fometimes if it be not. E. gn,

V denotes the fquare root ; ]/ the cube root, &c. See

Root.
When a biquadratic root is to be extracted, you may ex-

traft twice the fquare root, becaufe %/ is as much as J x
^/. And when the cubo-cubic root is to be extracted, you

may firlt extraft the cube root, and then the fquare root of

that cube root, becaufe the %/ « llie fame M V X V >

whence fome have called thefe rooti, not cubo-cubic omt;
but quadrato-cubes. And the fame is to be obferved in

other roots, whole indices are not prime numbers.

To prove the extraction of riots.— 1 . For a frjuart root ,*

multiply the root found by itfelf, and to the product add the

remainder, if tin re were any : it the fum be equal to the

number given, the operation is juft.

2. For a eule mot. Multiply the root found by itfelf,

and the product, again, by the lame root. To the lad pro-

duct, add the remainder, it there were any. Jf the fum
come out the number firft given, the work isjuft.

After the like manner may the extraction of the other

roots be proved.

To extract the roots of equations, or algebraic quantities.—
The extraction of ro»ts out of litnple algebraic quantities, is

evident, even from the nature, or marks of notation it-

felf; as that ^/ a a is a, and that v' aacc is a c, and

that y/ 9 a a c c is 3ac; and that A/ 49 a* x x is 7 a a x.

a , ,r 1
a '

,' a' . a a , ,
a b b

And alio that ^/ — , or is — , and mat .J ——
cc ^/ccc cc

•
aaD

, ,

is , and that
,

G

8 b6
.

-:, and that 1/ , is

27 a 1

oaazz. nz , ,

/ -—:-T- )S —r-' and ^at "S
25 bb 5 b

2_bb

3 a
, and that V a a b b is */ a b ;

moreover, that b ^/ a a c c, or b into ^ a a c c, is equivalent

1 •
1 , , 9 a a z z

.

to b into a c, or a b c : .and that x c J -—,-7— is equiva-* 25 b b n

, ?az gacz , , , a-Mx 4 b b x*
lent to re X ^—r, or — . And that — „/'£- ,

5b 5b c 81 a a

. . a+ « 2bxx 2abxx+6bx 3

is equivalent to -— x , or to
c 9 a 9a c

I fay all thefe are evident, becaufe it will appear at firft

fight, that the propofed quantities are produced, by multi-

plying the roots into themfelves (as a a from a into a;
aacc from ac into a c ; 9 a a cc from 3 a c into 3 a c, &c.)
The rule is to extract the required root of the numeral co-

efficient, if there be any, and to divide the exponents of the

literal or algebraic quantities by the number that denomi-
nates the root required. It is evident from the application

of this rule, that any power which has a pofitive fign may
have either a pofitive or negative root, if the root is deno-
minated by an even number, becaufe 4- or — , multiplied

into themfelves an even number of times will give -\- . Alfo,

that if a power have a . negative fign, no root of it denomi-
nated by an even number can be alligned. But if the root

to be extracted is denominated by an odd number, the fign

of the root will be the fame as the fign of the given quantity

whofe root is required. However, it will often* happen,
that the number, denominating the required root, will not

exactly divide the exponent of the given power, in which
cafe the required root will have a fractional exponent, thus,

v' 8 a is = 2 a 3. But when quantities conliftof feveral

terms, the bufincfs is performed as in numbers.

Thus, to extract the fquare root out of a a 4- 2 a b 4
b b ; in the firft place, write the root of the firft term aa^
viz. a, in the quotient, and having fubtrafted its fquare

a x a, there will remain 2 a b 4 b b to find the remainder of

the root by. Na\, therefore,

how many timts is the double

of the quotient, or 2 n, con-

tained in the firlf term of the
remainder 2 a b ? I anfwer,

b [times] : therefore write b
in the quotient, and having

fubtrafted the prodndt of b

into ?. a 4 h f or 2a b + b b 3 .

there

a a -f 2 ab. 4 bb (a 4- b-

aa

o 4 2 ab 4 bb
4 2 a b 4 b b

o o.
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there will remain nothing ; which fliews that the work is

finiflied, the root coming out a 4 b.

And thus to extract the fquare root out of a' 4- 6a 3 b 4-

5 a a b b — 12a b + 4 b', firlt fct in the quotient the root

of the firlt term a", was. a a, and having lubtra&ed its fquare

a a x a a, or a 4
, there will ri main 6ab + 5aabb — 12

ab !

-r 4 b 1 to find the remainder of the root. Say, there-

fore, how many times is 2 a a contained in 6 a
1 b ? Anfwer,

tab; wherefore write 3 ab in the quotient ; and having

fubtracted the product of 3 a b, into 2 a a + 3 a b, or 6 a ! b

4- 9 a a b b, there will yet remain — 4aabb — 1 2 a b 3
4-

4 b', to carry on the work. Therefore, fay again, how
many times is the double of the quotient, viz. 2 a a + 6ab,

contained in — 4 a a b b — 1 2 a b ? or, which is the fame

thing, fay, how many times is the double of the firlt term of

the quotient, or 2 a a, contained in the firlt term of the re-

mainder — 4 a a b b ? Anfwer, — 2 b b. Therefore hav-

ing writ — 2 b b in the quotient, and fubtracted the pro-

duct — 2 b b into 2 a a 4- 6 a b — 2 b b, or — 4 a a b b —
12 a b' 4- 4 b', there will remain nothing.

Whence it follows, that the root is a a 4- 3ab — 2bb.

a* + 6a'b + 5aabb— I2ab ! 44 b' (aa 4- 3ab — zbb
a'

6a 3 b +5aabb— 12a b' 4-4 b 4

C 4- fia^ 4- 9 aab b

o — 4aabb
— 4aabb

12 ab 5 + 4b 4

I2ab j + 4b 4

And thus the fquare root of the quantity xx — a.v4-Jaa
is .v •* \ a, and the fquare root of the quantity 1 6 a4 — 24
a a .\- .r + 9 x* + 1 2 b b x x — 1 6 a ab b + 4 b 4 is 3 .v x —
4 a a + 2 b b, and the fquare root of the quantity y

4 + 4y
3 +

8 y ' -J- 8 y 4- 4 is y y 4- 2 y 4- 2 ; as may appear underneath.

I. x x — a x + J a a (* —
x x

o-ax+jaa

+ l6a4 fix'- 4 aa
. — 24 a a j — 16 a abb \

3 + 2bb
«* 4

+ iibb*' + 4 b 4
^

9« 4

c .4- 16 a'

— 243a .4
—" 16 a- b 2

4- i2bb* 4- 4b 4

y' 4- 4 y
J + S y' 4- S y + 4 (y y 4- 2 y 4- 2

o

4y ! + 8yy

o + 4 y y + 8 y + 4
4 4 yy+8y+4

If vou wteulfl e xiftt&t the cube root out of a' 4- 3 aa b 4-

i
3 L •!- 6 ' lion i« performed thus:

a' + 3aab + 3abb4-b'(a4-b

a'

3 aa) o + 3 aab (b

a 1 4-3aab4-3abb4-b'

Extract fhft the cube root of the firfl term a !

, viz. a, and
fct it down in the quotient: then fubtracting its cube a';

fay, how many times is its treble fquare, or 3 a a,

contained in the next term of the remainder 3 a a b ; and
there comes out b ; wherefore write b in the quotient, and
inbtradting the cube of the quotient a + b, there will remain

o ; therefore a + b is the root. After the fame manner, if

the cube root is to be extracted out of z
6 + 6z s — 40 z' 4-

967. — 64, it will come out zz -J- 2 z — 4. And i'o likewife

in higher roots.

The general rule for extracting any root out of any
given quantity, is as follows. Having ranged the quantity

according; to the dimenfions of its letters, extract the faid

root out of the firlt term, and that (hall be the fir II member
of the root required ; then raife this root to a dimenfion

lower by unit than the number that denominates the root

required ; and multiply the power that arifes by that number
itfelf ; divide the fecond term of the given quantity by the

product, and the quotient fliall give the fecond member of
the root required. The other members of the root, if there

be more than two, are found after the lainc manner. In

fome cafes the exact root cannot be found in finite terms:

thus, the fquare root of a: + x* is found to be a 4-
8a 3

5
*"

:, &c
16a'' iz-i a 7

'

The operation is thus

:

a" 4- x' (a4-
x

si

x
r-

4- -7-, ice.
1 6a1

2 a 4- • + x"

x — =***
2 a/

+
4 a'

2a
8 a 3 /

.V
4

4 a'

8aV
.v' x- x"

4 a' 8 a4 64 a6

+ -,&c.
S a4 64 a6

In the fame manner the cube root of a 3 + a' will be found

to be a 4-
5 .v>

;, <XC TllUS,
3 a

: 9 a' 81 a 243 a'

a 3 +*V k 3

a*
a 4- ra

V 3 a-

3 a') * *«.

->'

Then cube a 4- , and we {hall have a' *> +

1 , which fubtracted from the given quantity
3 a3 27 a'

b H y

x' x"
*.' 4- x> leaves for the next refolvend ; and

3 a 27*
this
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this divided by 3 a
1

will give
9 a s

for tlic next term of

tlie quotient, &c. But the roots of quantities of this

kind are much more expeditioully obtained by means of

the binomial theorem. For the fquare root of a'
1

+- .v
a

= a^+PV^ ; and a11 +V]» ="a7)'1 + J Xa'' ! X *'

, X — ^ xa 1

x> + -,'_ x a " x\ Sec. = (bringing the

of a from the numerators to the denominators,
»'

by changing the figns of their exponents) a + — —

*7>
+ -16a

, &c.

Thus alfo the cube root of a' -f .v' = a' -+• .\ and

a' + * 3
| =a'i + § x a 1

\* X x>

X x> +

&c. = a^'j + \ x~a~]

3 X — j x — i X a7
)

5

*> +

X a'

X a'j

X*V>

x° +
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, &c. See Maclaurin's Algebra, part i. ch. viii.

p. 50, 51. See Root,
EXTRACTOR, in Midwifery, an inftrument contrived

to extract children in cafes or difficult births. We have

the defcription of a forceps for extracting children by the

head when lodged low in the pelvis of the mother, in

the Medic. Eff. Edinb. vol. iii. art. 20. See alfo the abridg-

ment of this book, vol. ii. p. 438, where fome alteration is

mentioned of this inftrument from GifTard's Midwifery,

and an improvement of it by Mr. Freke. See Forceps.
EXTRACTUM Catharticum, a form of medicine

in the London Difpenfatory, intended as an equivalent for

the extraelum Rudii, commonly called Rudius's pill, and

which is for many reafons a better compofition than that

pill. It is now called " extra&um colocynthidis com-
pofitum." See Colocynthis.
EXTRADOS, the outfide of a vault.

EXTRANEOUS Fossils, in Geology. Adventitious,

fecondary, or figured foffils, have among them (fee Fossils,
Extraneous) thofe remains and exuvia of organized beings,

which are found imbedded in the ftrata of the earth. Since

the difcovcry of Mr. William Smith, that each particular

fli< 11, and other organic remain, has its proper and appro-

priate place in the lamina of fome particular ftratum, and of

which it is often a perfect, and, perhaps, the moft unerring

teft of identity, in moft instances, the knowledge and

exact, difcrimination of thefe numerous animal and vegetable

remains has appeared a matter of tin.' lirft importance to

gcologifts, tfpecially fince it has been further ascertained,

U it now is, that moft, if not every one, of the organic re-

main*, differ effentially from any recent fpecies of the ani-

mals and plants, to which former, and too curiory, ohferva-

tions had referred them ; while many of them diner altoge-

ther and entirely from any tiling now living or growing: which

I
•.'. points afcertaincd, have tended irreliftibly to mew that
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thefe organic remains were not entombed by the M<<

deluge, as moll writers had fuppofed, becauie they differ

entirely from the antediluvian race, of which the prefent

living ones are the descendants and exuft reprefentativee, as

the Mofaic account informs us, and are not of fublequent

creation. Another refult of the former of thefe facts has

been to (hew, that the feveral animals and plants whofe

foflil remains we meet with in the ftrata, lived and died on

the ftratum in which we find them, prior to the dcpohlion,

and, perhaps, prior alfo to the creation of the matter of the

lamina which covers them ; and that the period of the

exiftence of particular fpecies was in moft, ii not every

inftance, limited to that took up in the depofition of the

particular ltratum in which they are found imbedded, feem-

ing to fuggeft, that they were created at the period of the

ftratification, which anfwers to the loweft lamina in which

they are found, and ceafed to exift altogether at the period

anfwering to the higheft lamina in which they are found; a

fuppofition in no ways inconfiftent with the Mofaic account

of creation, if the whole of the foffil race be different

from the prefent race of organized beings, and of a period

of time antecedent to the events defcribed by the facred hil-

torian, except in his introductory words, " In the begin-

ning God created the heavens and the earth." It may,

poffibly, be urged, againft the idea of a temporary duration

of the primitive animals and plants, and their becoming after

that extinel, that the fame kind of organic remains are found

again, after large fucceffions of depoiitions with remains of

different beings, in afcending the feries of ftrata, or in very

diftant parts of the globe ; to which it may be anlwered,

that where fufficient difcrimination has been made in the

fpecific differences of organic remains refembling each other,

but found imbedded in a ftrata feparated by thofe of a dif-

ferent kind, and with different kinds of organic beings in

them, it has generally, if not always, turned out, that

the remains refembling each other, and hitherto fuppofed

identic, are in reality not fo, but of perfectly diftinft fpeciesj

their varieties, as fome might be difpoled to call them, in

conformity to the language of the naturalifts refpe&ing ac-

cidental deviations in fome recent fpecies, being eonjlant,

and fuch as properly conftituted diftinft fpecies in the

great families of the primitive creation. Refpedting or-

ganic fubftances found at very diftant places on the globe,

which, on being brought together and thoroughly examined,

appear to be identic; before any argument is drawn there-

from, againft the temporary exiftence and extinction of their

originals in the primitive race which inhabited the waters

of this globe, it fhould be diftinctly afcertained that the

feries of ftrata and organic remains above and below the two
places in the ferks whence the fpeciroens were brought are

really different ; or, in other words, that the identic fpecies

really do belong to different parts of the feries of ftrata ;

for if, on the contrary, they belong to the fame ft'rat'urn-,

iiowevcr its obvious mineraiogical character may appear

changed, it is to be expected that the organic remains will be

identic, fince Mr. Smith has, on tracing the ending or actual'

out-crop of a ftratum for feveral hundred miles, always

found the organic remains the fame; as the numerous fpe-

cimens in his collection, marked and brought from the ex-

treme and intermediate points of (urli examination, do tcllify.

It is alfo to be taken into consideration, that the dis-

coveries of Mr. Farey, relative to dem.dated trafts on our

globe, flicw the poffibility, and, perhaps, the frequent oc-

currence of fuch deep excavations being left in the ftrsta

of the earth, as to exhibit the edges, and indeed confider-

able tracts of the planes of ftrata, at immenlc depths in the

feries, b«low thofe proper to the general ftrifta on the fur.

c C fnefy



EXT EXT
/ace, anil having their regular ballet, or ending, on the
Jurfiice, at great diltances from fuch denudated cxpofurcs of
them. The immenfe denudation, for inftance, which has
laid bare the fourth or loweil limeflone rock of Derbyfhire
and Staffordshire, and the excavation of Dove-dale and other
vallics therein, appears to have expofed ftrata to view, which
are from i^ to 2 miles in perpendicular depth beneath
the red earth, or gypfeous tract, which furrounds them on
all fides ! (except, perhaps, a narrow Itrip on the north,

along the grand ridge, or water/head of the ifland,) w

lower expofed parts of the fourth lime rock do not, per-

haps, anywhere ballet, or come regularly to the furface,

within 90 or too miles of Dove-dale and other vallies,

where the denudation has expofed them. The continents

feem, from the relations of travellers, likely to furnifh nu-

merous inftauces of denudations in the mountain chains,

wliich will be found to expofe ftrata that lie very low in-

deed in the general ieries, and at very great di (lances from
the regular or continued line of ending or outcrop of thole

particular ftrata ; and, without adverting to which circum-
ftances, the exact, identity of organic remains from diftant

places fo circumftanced, might feem to contradict our ideas of
their being peculiar to peculiar ftrata. But after all, fliould

identically the fame fpecies of organic remains be found in

diftant parts of the l'eries of terreftrial ftrata, what have
we to limit the architect of " heaven and earth," from
having re-created fimilar animals or plants duri-ig the count-
lefs periods of the primitive creation and exiib nee? Ana-
logy lurely cannot be faid to do this, when the animals and
plants created fince he faid " Let the waters be gathered
together, and let the dry land appear," and which (till con-
tinue to exift, have fo many points of refemblance to fome
of the primitive and extinft ones, both in forms and habits,

that they have for ages paiTed as identic therewith. Mr.
.Tames Parkinfon and Mr. W. Martin, having engaged in

works intended to collect information on, and more accu-
rately to difcriminate, extraneous or organic fofill remains,

which works are ftill in progrefs, and the refults of Mr.
W. Smith's labours and thofe of his pupils being yet in a
great meafure unpublifhed, we fhall defer what we have
further to add on thefe highly interefting and curious relics

to the article Reliquia, which feems, indeed, their more
appropriate title. In the mean time, as the ufual names of
the feveral foffil animals and plants, &c. occur, we fhall not
fail to lay before our readers fuch fafts and particulars as

we can collect, and with propriety communicate, concerning
fche objefts of the unpublifhed refearches of the meritorious

individuals alluded to; to whofe credit it ought to be
known, that extended and undifguifed communications have
all along been made among the circle of their friends, and
in confequence of which a fpirit of enquiry on the fubjeft

has been excited, in various diftrifts of the kingdom, from
which the happieft confequences to fcience may be expetted
Ihortly to a.ilc.

Extraneons, Extraneus, Lat. belonging to nothing,

forcing. This word, during the laft century, was admit-

ted into the mufical technica, in fpeaking of an unufual

and irregular change of key, which is called extraneoui
modulation, or modulating into an unrelative key, as in

the key of C natural, D with a (harp 3d, D b> B t], and B b>
which are unrelative keys, having no found in common with
the chord of C natural. With refpedl to extraneous modu-
lation, Roufleau fays that ro compofers have frequent re-

courfe to fudden and unufual modulation, but thofe who
are fteril in fancy and invention : and we (hould believe the

aflertion well founded, if Eman. Bach, Haydn, and Mozart,

were excepted, who cannot be acculed of want of invention.

It is to the clumfy imitators of thefe great mafters, who,
in total want of melody, have rccourfe to unexpected har-

mony, that Rouleau's accufatioh feems to attach.

EXTRAORDINARII, in Roman Antiquity, a body
of forces, confiding of a third part of the horfe, and a
fifth part of) the foot, which was feparated from the reft, to

prevent any defign that might be formed againft the natural

forces. See Ablecti.
EXTRAORDINARY, fomething out of the common

com fe.

Extraordinary couriers, are thofe fent exprefs on
fome urgent oecafion.

Extraordinary cmbajfador, ox envoy, is fuch a one as

is fent to treat or negociate fome fpecial and important

affaif, as a marriage, a treaty, confederacy, &c. or even

on oecafion of fome ceremony, as condolence, congratu-

lation, fee. See Embassador.
A gazette, journal, or other news-paper extraordinary,

is that publifticd after fome great and notable event, con-
taining the detail or particulars thereof, which are not
found in .the ordinary papers. Our news-writers gene-

rally ufc poftferipts, or lupplements, inftead of extraor-

dinarics.

Extraordinary culverin. See Culverin.
EXTRAVAGANTES, a part of the canon law, con-

taining diver- conftitutions of the popes, not included in

the body of the canon-law ; whence the denomination ex-

traragantcs : " quaff extra corpus juris vagantes."

The extravagantes are divided into two parts : the firfl

contains twenty conftitutions of John XXII. and the fc-

cond other later conftitutions of the faid John, and his fuc-

celTors. See Canon-Z^c, and Decretals.
EXTRAVASATION, a term in Surgery, derived

from extra, out of, and vafa, tie vejfels ; it liguifies an effu-

fion of any fluid from the veflfels, vifcus, or receptacle, in

which fuch fluid is naturally contained, and the paflage of
the fame into another fituation, which is very frequently

the interftices of the cellular membrane. In the head,

blood is often extravafated, under the cranium, upon,

the furface of the dura mater, in confequence of the rup-

ture of one of the arteries of this membrane from external

violence. The fame fluid is alfo frequently extravafated on
the pia mater, and in the convolutions of '.he cerebrum, or,

more deeply in the ventricles, and very fubklance of the

brain.

In cafes of wounds of the abdomen, large quantities of

blood are occafionally extravafated in the cavity of the peri-

tonaeum, or the contents of the (lomach, bowels, gall-

bladder, or fome other injured vifcus, may become eifufed.

When the urinary bladder is wounded, or when a flough.

takes place in a certain part of it, from the diftenfion occa-

fioned by a long protracted, and unrelieved retention of

urine, the latter fluid may become extravafated in the ab-

domen. In the example of ftriftures, the urethra occa-

fionally ulcerates between the obftruction, and the neck of

the bladder, and the urine is confequently extravafated i:i

the cellular membrane of the perineum and (crotum. Some-
times, when a portion of the bowels mortifies, alter being

returned into the belly, in cafes of hernia, the inteftinal

matter efcapes from the alimentary canal, through the- breach

occaiioned by the floughing.

In the thorax, furgeons fometimes have opportunities

of feeing cafes, in which confiderable extravafatious ol blood

arife, in confequence of ftabs and gun (hot wounds.
In the limbs, and indeed, we might fay, in every fitua-

tion, praftitioners frequently meet with extravalatio.-.s of

blood, in cafes of wounded arteries, aneurifms, and no
contufions



EXTRAVASATION.
cnnnifioni and Mows, which rupture vcffils of important
fize. Bloody fwellings, produced in the lad-mentioned
manner, are technically named ccchymofcs, and have already
been treated of el fewhere. See Ecchymosis.
Out defign, in the prefent place, is to confider extravafa-

tions in a furgical point of view, as they occur in the- head,
the cheft, and the belly j taking occafion, however, to
refer the reader For certain parts of the fubji x~t to other
places in this work.

Extravafation of Hood hi the head, from external violence.— Alter explaining with equal perfpicuity and elegance,

how the dura mater ferves as a periolleum to the internal

furfaee of the bones of the cranium, in the fame manner as

the pericranium does to the external table, Mr. Pott,

ticcs, that by blows, falls, and other (hocks, fame of

larger of the veflels, which carry on the communication
between the dura mater and the (Lull, may be broken, and
a quantity of blood died upon the furfaee' of that mem-
brane. This, he obferves, is one fpecies of bloody extra-

vafation, and, indeed, the only one which can be formed
between the Ikull and dura mater. If the broken veflels ! :

few, and the quantity of blood which is filed, be fmall,

the fymptoms are generally flight, and, by proper treat-

ment, difappear : when they are large, or numerous, or

the quantity of extravafated fluid confiderablc, the fymp-
toms are generally urgent in proportion ; but, continues

Mr. Pott, whether they be flight, or confiderable, whether
immediately alarming, or not, they are always, and uni-

formly, fuch as indicate prefTurc made on the brain and
nerves, iics, flupidity, rlrowfiriefs, diminution, or lofs of
fenfe, fpecch, and voluntary motion.

The (hock which the head fometimes receives by falls

from on high, or by llrokes from ponderous bodies, may
likewife occafion a breach in fome of the veflels, either of
the pia mater, or brain, and thus produce an extravafation

of the fluid which fhould circulate through them.
Mr. Pott remarks, that an extravafation may be the

only complaint caufed by the accident ; or it may be joined

with, or added to, a frafture of the Ikull. "But, this is

not all ; for it may be produced not only when the cranium
is unhurt by the blow, but, even when no violence of

any kind has been offered to, or received by the head.

Vertigo, vomiting, ftupidity, hemorrhage, lofs of fenfe

and motion, either partial or total, are fet down by this

celebrated lurgical author as the fymptoms of an extrava-

fation within the cranium ; fometimes one or more occur
in the fame fubjedi, ; fometimes all of them. Thcfe fymp-
toms, which are all eafily accountable for from extravafa-

tion of fluid, and unnatural pre (lure made on the brain and
nerves, ar itt, frequently millaken as indications

of a difcafe, which, coniidered abftrattediy, can never

caufe them ; he means a fimp'e undeprcfled frafture of the

cranium, which may be accompanied by them, but cannot

ca'uf.- them.

The fame writer repeats, that when a fluid is extravafated

in any confiderable quantity within the cavity of the crani-

um, if any bad fymptoms arc produced by it at all, they,

are, and mult be, fuch as indicate preffure made on the

brain, and origin of the nerves, occasioning thereby either

difturbance, or abolition of the offices of fenfe and motion ;

and this in a .different degree, according to the quantity,

kind, and fituation of the prefling fluid.

Mr. Pott feems to have entertained the common notion of

hemorrhage from the ears and nofe being alfo fyn
,

an extravafation. However, the lead reflection muft foell

make any body perceive, that a bleeding from thofe parts

[Jy, indicative of their having fultained a vjoleot (hock

in common with the reft of the head. Even the degree of
violence is not at all denoted with any certainly by t'

circumftances ; for, with refpect to the nofe, we know,
that, in many pcrfons, the flighted, caufe will make it bleed.

When the above-mentioned (ymptoms exift, Mr. Pett
was of opiuion, that we might pronounce, in a polkive

manner, our judgment, that the brain fuffcrs compreflion ;

but, fays he, to our very frequent mortification, we hud
thcfe are the only circumftances which, in inch cafe, we
can depend upon ; every thing elfc which relates, or

belongs to them, being involved in a moll perplexing ob-

fcurity. We not only have no certain infallible rule where-

by to diftiuguiih what the prefling fluid is, or where it n
iituated ; but we are, in many iuftances, abfohitely inca-

pable of knowing whether the fymptoms be oceafioned by
any fluid at all ; for, a fragment of bone broken oft from
the internal table of the cranium, and making an equal

degree of preflure, will produce exactly the fame com-
plaints.

1 a cafe, attended with the preceding fj>topt6m«,

occurred, the old furgeor.s ufed in general to conclude,

that the brain had fuffered a concufGon, to which all the

confequences were imputed.

Mr. Pott obferves, that a concuffion and an extravafatioa

are very diftintt caufes of mifchief, though net always Very

diftinguiihable. M. Le Dran, and others of the modern
French writers, have made a very fenfible and juft dif-

tinction between that kind and degree of lofs of fenfe,

which arifes from a mere commotion of the brain, and

that which is csufed~by a mere extravafation, in thofe in-

ftances, in which the time of the attack or appeal a ce of

fuch fymptoms, is different, or diftntf.. The lofs of fe fe,

which immediately follows the violence, fay they, is 'm-jft

probably owing to a commotion ; but, that which comes
on after an interval of time is pad, is moft probably cauled

by extravafation.

Mr. Pott remarks, that this diftinction is certainly jjafl:

and good, as far as it will go. That degree of abolition, or

diminution of fenfe, which immediately attends, or follow*

the blow or fall, and goes off again, without the affillance

of art, is in all probability oceafioned by the fudden (hake

or temporary derangement of the contents of the head ; and

the fame kind of fymptohis recurring again fome time after

they had ceafed, or not coming on until fome time has

paffed from the receipt of the violence, do moft probably

proceed from the breach of a veffel withkr, or upon the

brain. Bat, unluckily, we have it not very often Hi our

power to make this exact, diftinftion. An extravaiatn :. is

often made fo immediately, and fo largely, at the iuftar.t of

the accident, that all fenfe and motion aie inflai.' \

loft, and never again return. And it alio !•

happens (continues Mr. Pott), that, although an extra.. -

fation may pofllbly not have been made at the moment of

the accident, and the firft complaints may havft been owing
to commotion merely, yet a quantity of fluid having I

flicd from its proper veflels very foon after the accident, and
producing its proper fymptoms, before thofe caufed by the

commotion have had time to go oft, the fimftarit;

effects of each of thefe different caufes is fuch, as to deprive

us of all power otdiftinguifhingbctwcer.tiiconc and the other,

or of determining, with any tolerable precifion, to which
of them fuch fymptoms as remain are really owiiij.;.

Mr. Pott next obferves, that the nature and degree <*£

the fymptoms, produced by the prciTure of an extravafation,

are ^ario!is and different in different perfons, according to

the kind, quantity, and fituation of the prefling fluid.

Sometimes it i» mere fluid blood; fometimes blood in

5 C 2 a ftatc



EXTRAVASATION.
a ftate of coagulation ; fomctitiies it is a clear lymph ;

and, at others, blood and water are found mixed
together; each of thefe is found either fimple or mixed in

different tituations ; that's, between the Ikull and dura ma-
ter, between the dura and pia mater, or in the natural cavi-

ties of the brain, called its ventricles, and fometimes, in

calcs of great violence, they are found at the fame time in

all thefe different parts. Sometimes, a conliderablc quanti-

ty is (lied inllantly at the time of the accident ; and fometimes

the breach, by which the efFufion is made, is fo circum-

ftanced, both as to nature and filiation, that it is at full

rery fmall, and increaies by fafter or (lower degrees. In

the former (fays Pott), the fvn ptoms are generally imme-
diate and urgent, and the extravafation i; of the bloody kind.

In the latter, they are frequently (tight at lirft, appear after

fome little interval of time, increafe gradually, till they be-

come urgent, or fatal, and are, in inch cafe, generally oc-

c.n lioned by extravafated lymph. So that although the

immediate appearance of bad fymptoms does moil certainly

imply mifchief of fome kind or other, yet, on the other

hand, no man ought to fuppofe his patient free from hazard,

either becaufe fuch fymptoms do not fhew thcmfelves at

firft, or becaufe they appear to be but flight; thofe which
come on late, or, appearing flight at firft, increafe gradual-

ly, being full as much to be dreaded as to confequence as

the more immediately alarming ones ; with this material

difference between them, that the one may be the confe-

quence of a mere concuffion of the brain, and may by means

ofquietude and evacuation go quite off; whereas, the other

being mod frequently owing to an extravafation of lymph,

(though fometimes of blood alfo,) within the fubftance of

the brain, are very feldom removed by art. (Pott's

Works, vol. i. ) It appears from fome excellent obfervations

publifhed by Mr. Abernethy on the fubjeCt of injuries of

the head, that a frafture of the fkull is not likely to be

followed by an equal degree of extravafation in every part,

as the vefTels, connecting the dura mater to the cranium, are

in moft parts of that membrane of a fmall fize. If thefe are

accidentally ruptured, a flight hemorrhage enfues, which

foon flops, and only a thin ftratam of coagulated blood is

found, if the bone be removed. But, fays Mr. Abernethy,

if the fracture happens in the track of the principal artery of

the dura mater ; if the trunk, or even a considerable branch

of that veffel be torn, the hemorrhage will be profufe, and

the operation of the trephine becomes immediately ncceffary

to preferve the life of the patient.

When an interval of fenfe occurs between the blow

and the ftupor occafioned by the effufed blood, the

difcrimination of the nature of the cafe is greatly fa-

cilitated by that circumftance, as we have already re-

lated, becaufe it becomes manifeft, that the bad fymp-

toms, which now come on, are not owing to the firft

mere fhock of the external violence on the brain. The pa-

tient was moft probably dunned by the blow, at the very

inftant of its occurrence ; but he gradually regained his

fenfes, in proportion as the firft effects of the fhock on the

brain fubfided. However, as fome veffel was wounded by

the fame blow, an hemorrhage continues under the cranium,

on, or within, the brain, and as foon as a certain quantity

of blood is extravafated, its preffure produces a recurrence

of ftupefaclion.

Unfortunately, great obfeurity attends numerous cafes,

in confequence of patients having no interval of fenfe, and

remaining in a ftate of complete ftupefa&ion ever after the

accident. We know not, whether the brain is labouring

under concuffion, or compreffion, or both ; and even when

we do know that the bad fymptoms arife from an extravafa-

tion, we are frequently unable to fay where the effufed blood
is fituated. Now, fincc the operation of trepanning is not

likely to afford affillance, unlcfs the blood be upon the dura

mater, fo as to allow of being taken away, and fince the

operation itfelf is by no means free from danger, we fhould

be very reluctant to put it in practice, without having good
foundation for believing that there will be found immediate-

ly under the perforation, which we are about to make in the

bone, the extravafated blood, which gives rife to the urgent

complaints. Practitioners are highly indebted to Mr.
Abernethy for a fuggeftion, which promifes to be of ex-

ceedingly great affiftance in directing whether the trephine

ought to be ufed, or not, on a particular part of the head.

" Unlets one of the large arteries of the dura mater be

wounded, (favs this gentleman,) the quantity of blood

poured out will be inconfiderable ; and the flight compref-

fion of the brain, which this occafions, may not be attended

with any peculiar fymptoms ; or, perhaps, it may occalion

fome ftupor, or excite an irritation difpofing the fubjacent

parts to become inflamed; but both thefe effects will gra-

dually abate, nor will any inflammation enfue, if proper

means are taken to prevent it. It is indeed highly probable

that in many cafes, which have done well without an ope-

ration, fuch an extravafation has exifted. But, if there be

fo much blood on the dura mater as materially to derange

the functions of the brain, the bone, to a certain extent,

will no longer receive blood from within ; and by the ope-

ration performed for its expofure, the pericranium mull have

been feparated from its outfide. I believe, that a bone fo

circumftanced will not be found to bleed ; and I am certain

it cannot with the fame freedom and celerity, as it does

when the dura mater remains connected with it internally."'

In fome cafes, related by Mr. Abernethy, there was not

the leaft hemorrhage, and this gentleman mentions his hav-

ing twice been able, by attending to the want of hemor-

rhage from the outfide of the cranium, to afcertain the extent

to which the dura mater was detached within. Alfo, when
fymptoms feemed to require the perforation of the fkull, Mr.
Abernethy has frequently feen the operation contra-indicated

by the hemorrhage from the bone, and rightly, as the

event proved.

When the bone has been for fome time bare, this crite-

rion may not be fo clear ; but Mr. Abernethy fcraped the

furface of a portion of the fkull, which had remained fome

time in a denuded ftate, and he found that it bled freely

enough to denote that the dura mater was adherent to the

inner table, and, confequently, that making a perforation

there could be of no fervice. See Effay on Injuries of the

Kead,p. 32-34.
We (hall next enumerate the fymptoms of preffure on the

brain, and contrail them with thofe of concuffion. It is to

be underftood, that the complaints produced are nearly

the fame, whether the preffure is made by an extravafation,

or a fracture of the cranium with depreffion.

Symptoms of Preffure.

1. Patient at firft dunned, with cold extremities.

2. Revives, and has an interval of fenfe, in cafes of extra-

vafation, but not in thofe of a depreffed fracture.

3. The quantity of effufed blood increafing, he become*

drowfy and ftupid.

4. Pulfe regular and flow.

5. Patient quite infenfible.

6. Pupil dilated.

7. Stertorous refpiration.

N.B. When the bleeding is very copious is the firft in-

ftance,
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Jlance, or when a violent concufiion of the brain has alfo

happened, the patient has no interval of fenfe.

I.

Frrft ftage. <

Symptoms of Concufjion.

Patient at full il tinned.

Extremities cold
; pulfe hardly percep-

tible.

When the violence has not exceeded a

certain degree, the fenfes return gra-

dually.

The ftomach rejects its rontents; ficknefs

betrays irritability in the cefophagus

and ftomach, and cannot be expected,

when the brain is labouring under much
compreffion, the great effect of which
is to produce an univerfal infenfibility,

orpalfy, throughout the body.

£. The pulfe is now flow, and intermits.

6. In proportion as the immediate effects of
the (hock of the brain fublide, fymp-
toms of irritation and inflammation of
that organ come on.

7. Symptomatic inflammatory fever begins.

8. Pupil of the eye contracted.

9. The veflels of the eye become red and
turgid.

10. Delirium.

_ 1 t.Pnlfe very frequent and fmall.

We (hall not expatiate on this fubject ; but refer to

Compression, Concussion, Injuries of the Head, and
Trepanning, for further information.

Extravafation of blood in the thorax.—In cafes of
wounds which penetrate the cavity of the cheft, the

intercoftal arteries are liable to be injured, and if the

blood cannot readily flow outward through the wound,
it is apt to infinuate itlelf between the pleura and lungs.

An extravafation of blood may alfo occur in the thorax,

when fome of the veflels of the lungs, one of the coronary

arteries of the heart, or the internal mammary artery, have
been wounded. An effufion of blood in the cheft may
likely obvioufly originate from a wound of the auricles, or

Srcond ftage. <

his pulfe grows weak, and if (as mofl frequently happens)
the lunge are wounded, he coughs up frothy blood, and air

iifoes from the wound.
The preceding clifs of fymptoms, however, are not al-

ways attendant on every confiderable cfiulion of blood in

the thorax. Wounded pcrfons have been known to die of
fuch an extravafation, whofe refpiration was tolerably free,

and who did not complain of differing more inconvenience
in one pofture than another. Sabatier ttatcs, that fcveral

facts of this kind have fallen under his own ubfervation.
Other wounded perfous alfo, who have had moft of the com-
plaints, ulually imputed to extravafations of blood in the
thorax, have been cured by ordinary means.
The fymptoms of an extravafation of blood in the thora*

are upon the whole very equivocal. Hence, feveral attentive

pra&itioners have taken extraordinary pains to difcover addi-
tional circumftances, by which the nature of the cafe might-
be more infallibly afcertained. Theft endeavours, however,
feem to have been attended with little fuccefs. A i'urgeon

of the name of Valentine affertcd, that a fort of ecchymofis
of the integuments, over the angles of the ribs, was an in-

variable fymptom ; but fucceeding obfervers have not found
the remark correct.

When there is no doubt in the practitioner's mind that
blood is extravafated in the cavity of the thorax, and that
it is the occafion of a dangerous oppreffion of the lungs and
diaphragm, the obvious indication is to endeavour to pro-
mote the efeape of the effufed fluid. However, before un-
dertaking any operation, the revived ftate of the pulfe, the
return of warmth in the extremities, and the ceffation of
convulfions ought to denote, that the hemorrhage no longer
continues from the wounded veffels. If vent were given to
the extravafation before the bleeding had ceafed, a frefh

quantity of blood would foon be poured out in the cheft,

and the patient die exhaulted.

For another reafon, alfo, prudence requires that the prac-
titioner fhould not precipitately have recourfe to an opera-
tion : viz. allowing a little while gives nature an opportu-
nity of employing her own refources, and any one
who will be at the trouble of referring to books of furgical

cafes, will foon meet with examples in which there is every
reafon to believe that there W3S more or lefs blood extrava-

ventricles of the heart, or of the thoracic aorta, and vena fated in the cheft, though the patients completely recovered
cava ; but we need hardly obferve, that in thefe and other without any operation.

inftances, in which the bleeding would be in a moment ex-

ceffively profufe, the extravafation proves inftantly fatal.

Smaller veflels are frequently injured, a 'd pour out a confi-

derable quantity of blood in the cheft 5 yet the records of

forgery evince, that thefe accidents do not always have a

fatal termination.

The fymptoms commonly enumerated by furgical writers,

as indicative of an extravafation of blood in the thorax, are

the following: the patient is greatly oppreffed, and expe-

riences a kind of uneafinefs which will not let him remain for

There arc five principal methods of difcharging blood
from the cavity of the cheft. 1. By placing the patient in

a pofture which favours the efeape of the blood. 2. By
introducing a fyringe for the purpofe of fucking it out,

or a mere cannula, through which it is to flow. 3. By en-
larging the wound. 4. By employing injections, with
which the clots of blood are to be walhed away. 5. By-
making an opening into the thorax in a depending fituation.

Having thus curforily treated of extravafations in the
cheft, we (hall quit the fubjeft for the prefent, intending to

any length of time in the fame pofture. He feels confider- rcfume the confideration of it in fpeaking of wounds of the
able difficulty in fitting up in bed, except his body be bent thorax. See Wounds.
a good way forward, in which pofition the diaphragm is

relaxed, and not fo much dragged by the weight of the ex-

travafated fluid. When the thighs are bent, the patient

can lie with tolerable eafe on his back, he is alfo not averfe

to lying on the fide on which the wound is fituated ; but he

cannot place himfelf on the oppofite one, without feeling

very acute pain in the fituation of the mediaitinum.

For an explanation of the method of making a depending
opening into the cheft, fee Paracentesis.

Extravafations in the Abdomen.— Various kinds of
fluids may be extravafated in the abdomen in cafes

of wounds, Ploughing of the inteftines, &c. Bile, chyle,
urine, blood, feces, &c. arc all apt to be effufed under
particular circumftances. Surgeons ufed formerly to

His refpiration is (hort, frequent, and interrupted by fuppofe, that whenever any fluid efcaped from a veffel, or
fighs ; his veins become empty, a mortal palcnefs fpreads bowel, into the general cavity of the peritonaeum, it always
over his countenance ; his extremities become cold ; a vifcid became extenfively diffufed among the convolutions of the

perfpiration covers hij neck and temples ; his teeth chatter, iflteftinei. The erroneous foppoiition feemed to be con-
I firmed
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firmed by facts., the moil open to obfervation, and completely
"i lility of ttiftaks. Practitioners faw
that the water of dropfles, the pus of ahJceflea, which had
bitrft info the abdomen, as well as the chyle and feces, which
hadefcaped through a wound, or other fort of breach of an
inteftine, were invariably and universally diffufed among the

of'the mefentery and bowel- after death.

Petit (the Ion) firft questioned the accuracy of the

i
in relation to the patient while alive.

He fugffefted that as i i tlit living body the iuteftii.es iw:;
dltt? ded with feces, alimentary matter and air, while they
were alio mutually acting againlt each other, and in a csn-
tiuual tlate of compreffion from the alternate contraction of
the diaphragm and abdominal mulch;, there might be a Su-

perior refiftance made to the weight of She extravafated fluid

litig to Separate the vifcera to which we allude. On
lh. contrary, lays Petit, is it not poflible that, as foon as

the
j

?

a j, and the above kind of refiitar.ee is taken
away, the extravafated fluid may infinuate itfelf any where
\v tl.out difficulty ? M. Petit remarks, that the truth of the
preceding Suggeftion cannot be doubted, when we confider,

that cei tain rafes of hernia get well, notwithstanding t!ie

burlting of the gangrenous part of the intelline, after its re-

duction into the abdomen. In fuch inftances, in fact, the
contents of the bowels appear to efcape outward through
the wound entirely in confequence of the reiiltance made to

their diffuGon among the convolutions of the inteftines.

Howev-r it might be objected, that, in cafes of hernia,
fince the bowe'. is almoft always adherent to the ed"-e of the
abdominal ring, the ilTue of the inteftinal matter through the
wound is rather to be afcribed to the eafe with which this
event may happen, than to any refiftance made internally by
theifcjfrounding vfcera. But M. Petit cites feveial cafes,

ich fully confirm, that there is a vaft refiftasce made to
the lodgment of extravafated fluids among the convolutions
of the bowels, and folds of the mefentery.

After denth, any fluid, extravafated in the abdomen, may
b>'

_
its mere gravity infinuate itfelf any where, and become

uilperfed among the various parts, becaufe thefe parts being
without action snake no oppofition. But in the living ftate,

all the abdominal vilcera reciprocally act upon each other,
and forming, as it were, only one body, by reafon of fuch
mutual Support, the cefiftan.ee which is made to any extrava-
lated matter will always keep it from becoming widely
diffufed, in the manner which many have imagined.

Let us next, with M. Petit, reflet upon the inferences to
be drawn from fuch reciproial action of the abdominal
vilcera.

The firft conSequasfie is, that an e travafated fluid can
only, infhui iotq the cavity of the abdomen, in the
fame way that a fluid foeeomi in an external part

;

th it is to lay, the e::travn!htion can, only fpread by degrees,
and fuccciuvely, into fuch p'aces as offer the leaft refiftance.

Blood, when it infinuates itfelf. into the interltices of the
mufcles, can only j_;et from one membranous cell into an-
other, by the firft one being fo diftended, that the fluid can
more readily get into a fecond cell, and from this into a
third, than increafe the diftended Hate of its firft iituation.

.lull lo in the abdomen, the blood which efcapes from a
'ded velfel, is firft eiTuleJ inba a iituation near the open-

ing in the veflVl, either,

h

peritonxum and Surface

formed by the intell '-., among the convo-
lutions of the bowels, or Some of the folds of the mefentery.
In the proportion as th ig continues, the blood
forces its original boundary, a i he place which it

occupies, in every direction, until it meets with lefs refiftance

in making its way, either upward or downward, or to the

right or hft. The or travafation continues to dilate the t

Space, which it tills in the fa I r the firft

limits are forced, or the effafed fluid lpreads in Some other

direction. The extravafatiou will expand in this manner,
till the refill:*' by the vifcera, becomes equal to

the impetus, with which the blood ilTucs from the vcffel.

M. Petit was of opinion, that it was this kind of refiftance

which put a flop to the hemorrhage, even before any
coagalum had been formed in the opening of the vefTel.

That the blood, while flowing from the vcffel and in a fluid

Slate, fbould only make one mafs and be contained in one
cavity, till coagulation takes place, is a circumilaiice which

it rationally be imputed to any thing elSe, than the
refiftance depending upon the mutual action of the vifcera

in the living itate. It is alfo equally certain, that it is in

confequence of the Sudden ceffation of fuch refiftance, that

eitravafated blood, which is fluid after death, becomes dif-

perfed among the different convolutions of the bowels, and
forms numerous fcattered collects

The feeond inference which mentions, as dedu-
cible from the refiftance anting from the reciprocal prcfT'ire

of the abdominal vilcera, is that an extravasation in the

cavity ot the abdomen cannot fo eafiiy happen, as fomc
have fancied. It was once not an uncommon idea, that a
breach in a very moderate veifel could occafion a consider-

able extravafation, becaufe the orifice could not be com-
preffcd, like that of a vefTel in a more external Situation.

It is indeed true, that no compreSfion can be directly ap-
plied to the opening in an internal vefTel ; but the refiftance

which the furrounding vifcera make to the e .travafation,

operates as a fubititute. It is even probable, according to

Petit, that when blood is effufed in the abdomen, it has a

greater reiiltance to overcome than when extravafated in an
external part. This author Hates, that the refiftance of the

cellular membrane, the common bond of connection between
the mufcles, is undoubtedly lefs than that which depends
on the reciprocal action of the inteftines, and reft of the

vifcera. The inceffant alternate motion of the abdomen
and thorax is in favour of the preceding opinion. The
facility alfo, with which abfeeffes fituated in the abdomen
are discharged, through a fmall, and very frequently not a
depending opening, is an additional tact, proving that the

abdominal vilcera, by the manner in which they mutually

prefs upon each other, make a greater refiftance to an extra-

vafation, than can be made by the cellular fubftance in other

parts of the body.
Swords have often be~n thruft completely through the

body, without giving rife to any dangerous lymptoms, or

only to fuch as trtque..tly attend wo. i ids, which do reach

into the cavityr of the belly. V. ca in t imagine, contrary

to all probability, that, in this cale, the A'eapo.n ha6 flip-

ped over tiie inteftines, through thrir interfaces, and by
good luck has wounded none of tne hiood-veiTels. We
muft rather conclude, that an ; n Joes not always

enfue from a wound of the vifcera or blood-vefuls, or at

leaft, that the extravafation is not invariably attended with

fuch coniequences as former practiuo i ufod to fuppofe.

For the purpofe of rendering the ft 'going remarks more
intelligible, let us follow M. Petit i .is observations, and
take notice of the principle which he has laid down in his

e-cellent memoir, viz. that without a particular act io i

in the mufcidar fibres of the intelline jr artery, no extrava-

fation would occur in the abdomen, even ware there
N a

breach in inch bowel or veffel. Suppofing the blood veiTels

deftitute of action, and the place of the opening preffed

upon by a force equal to that, which operates upon the rell

of their extent, the fluid, which they contain, would never

be
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be cfTufed in the abdomen, fo as to form an extravafation.

Bolides its being evident, that this mud be the faft,

M. Petit mentioHB his having aftually obferved it in the

body of a man. who died of gangrene in the abdomen, in

Oonfequence of a hernia, which was attended for npwards
of a fortnight with the mod violent fymptorr.s of (trangula-

tion. Nearly the whole of the inteftinal canal was equally

affected with gangrenous mifchief, fo that it was fear)

pofllblc to handle a:iv of the bowels without efccafioTlihg a

breach in them. However, although the inteftines tfere

filled with very fluid excrement, none of it was extravafated

hi the abdomen. In feveral places, indeed, Petit difcovcred

numerous little breaches of continuity, whit!, had allowed

m little of the excrement to efca only juft enough to

tinge the adjacent ^art?. Petit acknowledges, at the famf

time, that round where thefe holes were iituated, fome
flight adhefions had taken place between the bowels, and
thefe and other parts ; but they were fo weak, and cafily

broken, as to be quite incapable of hindering an extravafa-

tion. Petit cone'ladcs, that in this inftance no eKtravafa-

tion happened, becaufe the inteftinal canal was every where
affected with

|
in nearly the fame degree, ard the

difeafe had deftroyed the tone and aftion of the mufcular

fibres of the int (lines.

It is contended by Petit, that the foregoing cafe affords

fufficient proof, that, without a contractile power in the

blood veffels ar.d inteftines, no extravafation of their con-

tents could be produced in the abdomen, and that fuch an
event would certainly be oppofed by the aftion of the ab-

dominal mufcles and diaphragm, which make uniform and
equal preffure upon all the vifcera. If this ftatement be
correct, it is obvious, firft, that the greater the aftion of the

wounded veffels is, in relation to the quantity of fluid

which they have to propel, the greater will be an extrava-

fation from them : fecondly, that no extravafation can arife

unlefs the aftion cf the veffels themfelves be capable of over-

coming the reliftance depending upon the mutual aftion of
the parts. Hence, only wounds of veffels above a certain

fize can give rife to extravafations, at leaft, to any of im-

portance. The veins cannot occafion fo rauch extravafation

as the arteries : nor are wounds of the inteftines fo apt to

be followed by an effufion of the chyle and feces, as the

fame injuries of the blood veffels are liable to be attended

with an extravafation of blood. Petit was alfo of opinion,

that wounds of the ftcmach were not fo often as thofe of

the bowels the caufe of this kind of accident.

The feces cannot be fo ealily extravafated as blood, not

only becanfe the aftion of the inteftines, particularly that

of the fmall ones, upon their contents, is weaker than that

of the blood veffels upon the blood, but, principally, be-

canfe, when there is a breach in one of the bowels,

the contents will continue their conrie through the inteftinal

canal, witliout any need of there being a conliderable obftacle

to the occurrence of an effufion. However, Petit admonifhes

us not to conclude, from what has been faid, that the chyle

and feces can never he extravafatcd in the abdomen. There
is no doubt v> batevr, he obfervee, that an extravafation may
t«tke place, when the wound in tbe bowel is of ample fize,

the gut filled with chyle or excrement, and care is not taken

to empty the large inteftines very often with glylters. The
event may alio happen, when pain and irritation render the

mufcular action of the inteftines violent, irregular, and con-

vulfive, and when unequal preffure is made upon the abdo-

men. Under fuch circ urn fiancee, the reliftance made to an

extravafation, by the reciprocal aftion of the vifcera, is over-

, and the contents of the bowels will continue to be

effnfrd, until the impulfe arifing from the contraftile power

of thefe organs returns to a ftalo of equilibrium with the
refiftance depending on the mutual aftion of all the vifcera.

The extravafation of chyle and fecc6 does not take place
from that of blood ; but in wounds of the bowels

is this advantage, that the fame opening which has
given paffage to the extravafatcd fluid, may alio allow it to

return and pals off. Petit remarks that we need no further
proof of what has been ftated, than the great evacuations of
blood, which fome wounded perfons have had with tl

ftools, without being afflifted with any of the fvmptoms of
ivafation. It is highly improbable, that fuch bleeding

could depend upon the injury of any of the veffels ramifying
upon the inteftinal canal, fmce their fize is too inconfider-

able. We rather believe that, in thefe cafes, fome veffels,

either of the mefentcry, or fame other part, have been
Wounded at the fame time as the inteftine, and that tbe
blood has infinuated itfelf into, and taken its courfe through
the bowels, in cOnfeqil nee of tl* refiftance made to its

extravafation among the vifcera.

The foregoing remarks, made by Petit (the fon", clearly

prove not only that an extravafation of feces cannot fo

ealily happen in the abdomen as has been imagined ; but,
alfo, that it is lefs dangerous than an effufion of blood
ufually is, acd that it is accompanied by lefs violent iymp-
toms. When the contents of the bowels are extravafated,

adhefions are likewife obferved to form more readily, and
to limit the effufed matter fooner, than when the extrava-
fation confilts of blood. After fuch adhefions have once
formed, it is probable that the extravafated matter may be
got rid of in the fame favourable way, as certain abfcefiea*

which have difcharged themfelves into the inteftinal canal.

B'ood, however, cannot iniinuate itfelf again into the canal
of the veffel, out of which it has efcaped, becaufe a clot

blocks up the opening. But a wound in an inteftine re-

mains continually open, till it is clofed by the adhefions
which the bowel contrafts to the adjacent parts : adhe-
fion, indeed, is the only means by which a wound of this

defcription can be healed.

M. Petit remarks, that among the numerous fafts which
might be adduced in proof of the difficulty with which a
wound of the ftomach permits the aliment to be extrava-
fated, the operation of an emetic in this cafe is a ftriking

one. Petit expreffes bis belief, that vomiting does not de-
pend upon the aftion of the mufcular fibres of the ftomach,
but entirely upon the fudden and violent contraction of
the abdominal mufcles. This author conceives, that, if

the particular aftion of the ftomach itfelf had much concern
in the production of vomiting, an extravafation of the ali-

mentary matter would necelTanly happen m the abdo-
men when that vifcus is wounded. However, in the in-

flances referred to by Petit, the occurrence did not take
place becaufe, notwithstanding the violence with which
the abdominal mufcles and diaphragm contracted, they
made equal and uniform preffure on all fides of the fto-

mach. The danger of an extravafation is alfo lefs, inaf-

mueh as a wound of the ftomach is always much fmaller

in relation to its cavity, than that of a bowel, in regard to
the inteftinal canal.

Circumft wees are very different, in refpeft to wounds of
the gall and urinary bladd oially when thefe recep-
tacles are full. An extravafation is then an inevitable con-
fequence, both on account of the great fluidity of the bile

and urine, and of the contra tile power with which the
parts are eroued, and againft which the aftion of the a'

minal mufel i makes no fort cf reliftance. An extravafa-

tion of thefe fluids is extremely d i by rcafou of
their irritating quality with refpect to the vifcera, The co-

6 lies,
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Kc9 and irregular contractions which fuch fliimilating

fluids e cite, caufe the extravafation to become more widely

'diffured. The eafe al f<> , with which the bile and urine mix
with the ferum, that naturally moiltcns the furfaces of all

• the vilcera, leads us to fufpeCt, that whenever thofe fluids

are extravafated, they very foon become univerfally difpciTed

among all the convolutions of the inteftines.

Againft thefe latter extravafations little can be done,

and unlefs they are in fmall quantity, and their increafe

can be prevented, the patient's life hardly admits of being

faved. Leaving a catheter in the bladder, indeed, is a fure

means of hindering the extravafation of urine from aug-

menting ; but not much confidence can be placed in the

kind of outlet afforded by the duft of the gall-bladder.

When the extravafated matter is completely encyfted

and circumfcribed, it happens, that as fuch matter had to

evercome the refinance of the parts before it could be cf-

fufed, no fooner ii a paffagc afforded for its efcape, than the

reaction of the feparated parts necefTarily forces out what-

ever fluid has inlinuated itfelf between them. This is a

third confequence, which is pointed out by Petit as re-

fulting from the refiftance, made by the reciprocal action

of the abdominal vifcera, to extravafations.

The foregoing obfervations tend to fhew, that an extra-

vafation in the abdomen, and efpecially one of blood,

may be as completely difcharged as a collection of fluid in

the thorax. The evacuation, at lead, may always be eafily

effected, when the extravafatioa is bounded at any part by
the parietes of the abdomen : a circumftance, which muft

invariably occur, whenever theextravafation is confiderable.

Indeed Petit informs us, that it was always the cafe, as far

as his experience went even when the effufion was not very

copious.

It is not enough to make furgeons underftand, that fluids,

extravafated in the abdomen, admit of being difcharged by
an operation; we deem it alio neceffary to explain the fymp-

toms denoting the cafes in which fuch a proceeding is pro-

per.

In order to underftand this interefting part of the fub-

ject, Petit, and moft furgical writers after him, have advifed

us to draw a diftinetion between the confecutive fymptoms

and the primary ones, or thofe which attend the wound
from the firft, and are, ftrictly fpe3king, proper to it, be-

caufe they depend effentially upon the divilion of the in-

jured parts. Such breach of continuity occafions, from the

firft, pain, irritation, teniion, convulfions, and fwelling and

inflammation of the abdomen, affections naturally leading to

other confecutive fymptoms, which vary according to the

injured parts, and the degree of inflammation. Of the latter

clafs are, hiccough, vomiting, conftipation, fuppreffion, or

retention of the bile and urine, a great deal of fever gene-

rally at firft, and, after the inflammation has attained a cer-

tain pitch, a concentration and finking of the pulfe, confi-

derable proftration of ftrength, and cold fweats.

If when the firft train of fymptoms has been relieved,

and after an interval of from four to eight days or more,

the fymptoms recur, or become exafperated, without any

apparent caufe, we may infer that fuch confecutive com-
plaints depend upon an extravafation.

It may at firft feem extraordinaiy, that the fymptoms of

an extravafation of blood Ihould be confecutive ; for, as the

effufion takes place at the moment, when the wound firft

happens, why do not the fymptoms commence at the fame

time ?

Petit has referred the reafon to the following circum-

stances : blood, extravafated in the abdomen, does not give

rise to any complaints, either by the preffure which it

makes, or by its quality ; and whenever any fymptoml
are occafioned on the tirit occurrence of the effufion, they
are thofe of weaknefs, depending on the lofs of blood to the
circulation. The extravafation afterwards becomes entirely

circumfcribed by the adhefions, which are produced by the
inflammation around. An additional quantity of fluid con-
tinues to be fecreted from the veflels into the encylled ca-

vity of the e flu fed blood, and confcquently pain, inflamma-
tion, &c. are, occafioned by the increasing diftention, now
produced.

Wc (hall not flop to enquire into the accuracy of the
latter part of the foregoing llatement, as the fact, that the
fymptoms of an extravafation are confecutive, is a piece of
information highly important to the practitioner, while the
theory of the iubjett is a fubordinate confidcration.

The remainder of the remarks, reflecting extravafations

in the abdomen, and their treatment, will be found in the

article Wounds. iSome obfervationi will alfo be offered,

when we fpeak of Hernia.
Extravasation is a term fometimes likewife ufed by

the gardeners in fpeaking of gums, juices, &c. which
oute out of their trees either fpontaneoufly, or at in«

cilions.

EXTREAM, or Extreme, is applied to the laft and
outcrmoft part of any thing ; or that which finifhes and
terminates it on that fide.

The extreams of a line are points. There is no parting

out of one extream into the other, without going
through the middle. Extream remedies muft only be had
recourfe to in extream neceffity.

Some anatomifts apply the denomination extremes, or

extremities, to the arms and legs. See Extremities.

Extreams, in Logic, denote the two extream terras of
the conclufion of a fyllogifm, viz. the predicate and
fubject.

They are ealled extreams, from their relation to another

term, which is a medium or mean between them.
The predicate, as being likewife had in the firft propo-

rtion, is called the majus extremum, greater extream ; and
the fubject, as being put in the fecond, or minor propofition,

is called the minus extremum, leffer extream.

Thus, in the fyllogifm, man is an animal: Peter is a man,
therefore Peter is an animal; the word animal is the greater

extream, Peter the lefs extream, and the man the medium.
See Syllogism.

Extream and Mean Proportion, in Geometry, is when
a line is fo divided, that the whole line is to the greater

fegment, as that fegment is to the other.

Or, as Euclid expreffeth it, when the line is fo divided,

that the rectangle under the whole line, and the leffer feg-

ment, is equal to the fquare of the greater fegment.

The invention of this divifion is thus : let the given line

be AB = a {Plate\'ll. Geometry, fg-%1-) and for the

greater fegment put x, the leffer will be a — x. Then, by
the hypothefis, a : x : : x : a — x. Therefore, a a — a .v =
x x, confequently a a = a .%• + x x. And, by adding }aa
on each fide, to make x x + a .v + J a a, a complete fquare,

the equation will ftand thus, h a a = .\- x + x a -j- i a a.

Now, fince the latter is exactly a fquare, its root x -f- 5

a = v'iaa, and by tranfpofition it will be Vjaa — \
a = x; which lait equation is a canon for finding x.

For at the foot of A B = a, fet at right angles CB =
| a ; then draw C A, the fquare of which is equal A B q
+ C B q = i a a. And therefore A C = v'ija; make
C D = C A. From whence CB=ia being taken as the

.cafe
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•efe requires, there remains D D = v; which transferred with regard to thofe in health i it is a real facrament to thofe

iota A B, fliiill give tin; point E, where A 13 is cut accord- that are lick.

ing to ex tream and mean proportion.

[This cannot be exact 1

;,
done in number.--;

I

would have it tolerably mar, ad, i.c of

any number, and the fquare of its half, and extract, as

near as you can, the fquare root of the fumj from whence
taking half, the remainder is the greater part.

Extreams, in right-angled fpherical trigonometry

In tii ir great churches they have a lamp, wherein this

oil for the Tick is preferved ; this lamp they i I

ivX'-XxtK, that is, lb prayer; for what
Latins call exti earn unction, the Creeks eall iv%i\au>v,

or .-<-
, , that is, oil with prayer, or holy oil.

Extreme, in AL:jn, is applied to luch intervals as devi-

ate as. much as pofuble from the true chord of the fame

When one of the five circular parts of a right-angled fphe- name, without changing their names ; generally when the

rieal triangle, vie. ^the three -fides and two oblique angles,

(for the right-angle is neglected) is pitched upon for the

middle term, then the two circular parts lying immedi-

ately next to it are called extreams conjunct; and the two
parts remote from the affumed middle part, or not imme-

diately next it, extreams disjunct. See Circular Parts,

Triangle, and Trigonometry.

Extream UnSlon, one of the facraments of the Ro-
mifh church, the fifth iw order, admiuiltered to people dan-

geroully fick, by anointing them with holy oils, and pro-

nouncing feveral prayers over them.

It is called extream unction, as being only given to per-

fons in extremity. In the thirteenth century, it was called

the «• unction of the fick," and not extream unction : for,

iu the earlier ages, it was given before the viaticum ; which

practice, according to F. Mabillon, was not changed till

the thirteenth century.

term extreme is added to the prefix diminifhed or fuper-

fluous (which denote a minor femitone), it's effect is to dou-

ble that diminiihing or fuperfluous effect, or to make it \

'
'

ss 72 t -(- 2/ + 6 m', but fomttimes we find Mr. Orweud
applying a major comma and a minor femitone as the effect

of his term extreme, 01
•]

j
j = 47 £ -f f + 4;;;, = the me-

dius femitone : at other times we find extreme, when added
to other prefixes, to have different effects, as extreme (harp

intervals, for inilance, are fometimes found a minor femi-

tone above the intervals refpectively, or |f = 36" S + f -f

3 m : but in other inftances the fame prefix fignifies a

major comma mere, or f^| = 47 S + f + 4 m = the

medius femitone. It were much to be wifiied that thefe

various applications of terms, fo perplexing to a reader,

could be got rid of, and a confident nomenclature in har-

monies adopted.

EXTREMITIES, in Anatomy, is a term applied to the

limbs, as diltinguiihing them from the other diviiions of the
The reafons he affigns for the change are, that in that animal body, the head, and trunk. They are lmmecu-

age there arofe divers miftaken opinions, feveral of which ately connected with the latter by one end, and totally free

we find mentioned and condemned in the Englifh councils;
jn all other parts. The numerous varieties of their form

among the reft, it was held, that fuch as had received this depend partly on the bones, which enter into their cempo-
facrament, in cafe they recovered, might not make ufe of fItion ; but, in a material degree alfo, on the foft part*

their wives, nor cat meat, nor go baretooted; whence they which furround thefe, and whieh give to the limbs that
chofe to forbear it till the lait extremity, which pradice rdundnefs and elegance of figure, in which beauty is united
prevailed. See the Councils of Worcefter and Exeter, in with activity and llrengtb. The extremities, being effen-

the year 1287 ; that of Winchefter, in 1308; and F. Ma- tially concerned in all the functions of animal life, and con-
billon, Acta Sanct. Benedict. Sxc. iii. p. 1. ffituting the gr;-at agents of locomotion, are eompofed of

The form of extream unction is now deprecative, as the organs efpecially deitined for thefe purpofes. Their vo-

divines call it; formerly it was abfolute and indicative.

This facrameiil is not only in ufe in the Latin, but alfo in

the Greek church, and throughout the Eaft, though under

another name, and with, force difference in the circumltances;

in that the orientals do net wait till their fick are come to

extremity, in order to anoint them; but the fick generally

lume is formed by bones and mufcles, fupplied by nume-
rous veffels, and communicating with the common centre of
fenfation, the biain, by nerves diltributed molt extenfively ;

producing, in one part, the moil important fenfe of touch,

and giving the fpring in all to rapid and varied motions.

The extremities are four in number, divided in man into

go to church themltlves ; and it is adminitlcred to them as upper and lower; iu other animals into anterior and pof-

often as they are indifpofed: the Greeks taking that di- terior. Each extremity is divided into tour parts; the

rection of St. Junes, chap. v. ver. 14. which is the founda- upper into the fhoulder, the arm, the forearm, and the

tionof the practice, in a general fenfe: " Is any fick among hand; the lower "into the hip, the thigh', the leg, and the

you ? let him call for the elders of the church, and let them foot. In treating of thefe, both feparately and generally,

pray over him, anointing him with oil." F. Daudini dif- we (hall confider only the bones, and the connections between

tinguilhes two kinds of unction among the Maronites

:

them. On thefe depend all the motions of the limbs, the

the one called unction with the oil of the lamp ; but this, direction and extent of action of the mufcles being wholly

he fuggeits, is not the facram.eutal unction ordinarily admi- dependent on the bony points to which they are attached,

nilk-red to fuch as are in extreme licknefs; becaufe the oil and on the form and mode of junction ot the bones on

is only confecrated by a p:k!l, and it is given t» all who are which they exert their power. The influence of any mufcle

prefent ; not to the fick only, but alfo to the healthy ; even will be considered in the detailed defcription of each, and

the prielt who officiates partakes of it. The other kind of may be eafily applied to the fubject immediately before us.

unction, according to that father, is only for the fick; Our prefent plan is to offer, firft, Tome general obferva-

this is performed with oil confecrated by the bilhop alone, tions on the external figure of the bones ot the extremities,

»n Holy Thurfday ; and this, it feems, is the facramenta] as far as it relates to their ufes; on their modes of articulation

unction. and their motions. V. » lliall next examine feparately and

The unction with lamp-oil is in ufe, not only among the in detail each divifion of the bones of the upper extremity,

Maronites, but throughout all the Eaftern church, who the ligami necting them, the meehanifm of their ar-

ufe it very religioufly. The truth is, they do not fcem liculations, ami their individual motions; afterwards the

to have an facrament of extream unction befide combined movements ofthe feveral parts, and thi powers of

this. Y't F. Goar obferves, though it be only a ceremony, the member, as refultin ;
from this contraction, both in tha

..XI I J. Ji> palhve



EXTREMITIES.
paffive and active Rate. A fimilar mode will be purfued in

confidering the lower extremity. We fliall conclude with

a companion between the upper and lower limbs an to fi/.e,

figure, direction, motions, and growth.

The bones determine effentially the fi/.e, figure, and di-

rection of the extremities, funning, by their affemblage,

folid and flexible columns, capable of motion in very varied

directions. Some of thefc in each column differ very

widely in form; while others partake of the figure of both

oppoiite varieties. We deferibe them under the different

names of long, of broad or flat, and of Inert bones.

In the limbs the bones diminifh fucceffively in length and

f.zc, and increafe in number, as we defcend from the trunk

to the oppoiite extremity, Irom the arm, or thigh, to the

rs or toes. In confequence of this arrangement the

upper part of the limb enjoys extenfive motions, whilft the

lower is characterized by multiplied, but confined move-

ments. Thefe bones have every where an analogous ftrudture,

. being bread and voluminous at their extremities, contracted,

and frequently rounded in their middle part, or body. The
increafed volume of the extremities pofTcfTes the double ad-

vantage of enlarging the articular furface, and thereby di-

minifhing the chances of difplacement, and of prefervtng

the fymmetry of the limb. We perceive, for inftance, that

the bellies of the mufcles correfpond to the middle or fmalleft

part of the bone, while the flat and contracted tendons are

fixed near the protuberant extremities. The augmentation

of lize, in the ends of the long bones, ij by no means fud-

den; it commences infenfibly from the body. We remark,

on thefe extremities, various eminences, fubfervient to the

purpoies of articulation, or giving an advantageous attach-

ment to tendons. The middle part, or body, is generally

ftnooth, offering prominent lines for mufcular or tendinous

attachments. Thefe, where (trongly marked, deftroy the

jrj lindrical form of the bone: they are ufually three in num-
ber, longitudinal, feparated by plane furfaces, and give the

bone a prilinatic figure, as may be obferved in the arm,

fore-arm, and leg. In thefe inftances a fedtion of the bone

is manifeftly triangular ; yet its internal canal preferves a

circular form. We may obferve alfo, that the body, in

now! ly all the long bones, appears as if twilled on itfelf;

fo that the direction of the upper end differs more or lefs

from that of the lower. This is rendered evident, by
tracing the oblique courfe of the prominent lines between

the two extremities ; for example, in the bone of the arm.

The long bones are formed from three points of offifica-

tion. The firft of thefe is obferved in the centre of the

boJv, extending on each fide to the extremities, at which

the bony cylinder is arrived at the period of birth. Soon
after this time, a point of bone is perceived in the centre of

each cartilaginous extremity, which increafes gradually,

advancing towards the bodv, with which it at kit unites.

From this coufideration of the figure and formation of the

long bones, we may naturally derive the arbitrary di-rifion

i a body and two extremities; which divifion we (hall

adopt throughout. The body of the bone is the diaphi/is

of I'm le Latin writers ; and the two ends being at firft

united to the body only by cartilage, are ealfed. e

fes.

The broad bones are not found fo generally in the ex-

tremities as thofe of the long form ; v ? obferve them only at

the part immedij tely united with the trunk, where they

offer an ample fpace for the attachment of the powerful

mufcles concerned in moving the limb. In our description

we obferve two furfaces and a circumference. The former, if

they give attachment to mufcles, are ufually unequal and

/ojgh ; the latter is thicker than the middle of the bone,

offering more points of origin to mufcular fibres, as we may
obferve in the margin of the hip bone.

Tlie fiiort bones of the extremities are found in fituations

where it was rcquifite to unite a certain degree of mobility
with firmnt-fs, as, for inftance, in the foot. They are col-

lected in coniiderable Dumber in the regions which they
occupy ; and have numerous eminence) and dcprcilious on
their externa] furfaces, neceflary for their reciprocal arnica*

is and for the infertion of the connecting lig«n-

Nothing can be more irregular than their figure, winch, in

addition to their comparative fmallnefa and number, has
given rife to much ambiguity cf defeription. By confider-

ing them under the lame afpects as the other bones, and by
carefully noticing their relations to thefe, all confulion may
be avoided. The fhort bones, in general, continue longer in

a cartilaginous itate than the others, refcmbling, in the phe-
nomena of their ofCfication, the cpiphyfes, or extremities of
the long bones.

There ftill r main fome fmall bones, found only in the ex-
tremities, which can hardly be included in eitherof the above
clafles, and are diftinguifhed by the epithet of fefamoid.

They poffefs this peculiarity, that they are formed, not in

common cartilage, but in the middle of a tendon, or liga-

ment, and that no trace of them can be obferved in early

life. Of their ufe we (hall fpeak hereafter.

There are fome general characters belonging to all the
above-mentioned clafles of bones. We obferve in all emi-
nences and hollows, ether giving attachment to mufcles,

or ligament.-, or forming furfaces for articulation. The
eminences defigned for the former purpofe are very nume-
rous in the bones of the extremities, and vary greatlv in

figure. They fometimes appear only as afperities impreff.d

in the midft of a fmooth furface, giving origin to a number
of diltintt aponeurotic fibres ; fometimes as prominences or
tubercles more or lefs elevated and rough, giving infertion

to one or more tendons ; or, laflly, as a continued raifed

line. In general thefe eminences are proportioned to the

mufcles which are fixed to them ; fo that under which-ever

form they appear, there is an equality of fpace allowed for

the tendinous infertions of mufcles of equal bulk. They
are in general lefs flrongly marked in the female than in

the male ; in the infant than in the adult ; in feeble ani-

mals than in the carnivorous tribes, which live by preying on
others. Their prominence is indicative of vigour and acti-

vity of motion ; being more developed as the mufcles are

more powerful. This is (trikingly exemplified by a compa-
rifon of the bones of a well made and mulcular man, where
the outline of each mufclc might be traced with energy and
precifion through the flan, with thofe of a weak and ill pro-

proportioned male, whofe rounded and faintly marked
limbs, refembling thofe of the female, betray a total want
of vigour or addrefs. The ufes of thefe eminences mav be
cleai ly traced to their removing the- infertions of mufcles

farther from the centre, or axis of the bone, and confe-

q lently increafing their power of moving it. The eminen-

ces, which give attachment to ligaments, poffefs the advan-

g the ligament farther from the joint, and
thereby facilitating, and giving greater extent to its mo-
tions. Thefe eminences have received different names, ac-

cord, ;g to their Oblation, their direction, or figure, as we
(hall fee more particularly hereafter.

The hollows obferved on the external furfaces of the
bones, (with the exception of articular cavities* of which
we (hall fpeak below,) are defigned either for the attach-

ments of mufcles, or for iffage to their tendons.

The firft of thefe have the evident advantage of increafing

the furface, without augmenting the bulk of the bone ;

th.
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h<* litter appear a. i >• more or left deep,

dcomplei very fl fong ligamentous
bands, through which the tendons glide in their way to

their Kiial attachm ;i

The Conn in the bones of the extremities,

I b mode, kj by tl ral term of

given rifi to nume-
rous technical, and in Come meafure oblolete, names, for

which we refi s Joint and Diarthr.os.U.
Some joint8 allow of motion in every ; ai d we

M<. c a gradual d through many in-

termadiate 11
;

. 1

!

! we arrive atai

only of a

ample* of the lint in the joints of the moulder and hip j
- .it ot moti 1 articular

face , md ite conthj nous
bor.es ; con lall and

Let joint. In mar. the moveable bone has the rounded
head, the fupporting bone the correfponding hollow. Jn

fome animals we have inftancesof a contrary difpofition, in

which a concavity in the moveable bone moves in all d

tions on an oppolite convex furface. This mode oi con a-

tio:i is found o moulder and hip; and one a

tage refulting from this ltructure being found ai the

upper part of the limbs, is, that the whole member neceffa-

rily partakes of the fame extenfive motions ; whjle it allows

of a greater firirmefs a;. J folidity in the inferior srticu'al

The joints we have juft mentioned are, in tills fenfe, the

joins, not only of the bones of the arm and thigh, but of

all the limb, the motions of which, confideredas a whole,

they effentially and principally influence. Hence, if their

mobility is deltroycd, either by accident or difeafe, the

limb becomes uielels : whilft a fimilar occurrence in the in-

ferior joints produces a partial inconvenience only. Br this

arrangement alfo, the joint, which, from its want offirmnefs,

is moll liable to injury, is the furtheft removed from the im-

mediate action of external bodies.

The extent of motion decreafes as we proceed towards

the extremities of the limbs. We find no rounded !:

whole axis makes an angle with that of the cylinder of the

bone, but an articular furface placed direflly at the top or

bottom. Of this we have examples in the connection of the

collar bone with the bread, of the fore-arm with the wrift,

&c. In thefe, all power of rolling the bone, which is en-

joyed in a high degree by the thigh; and by the arm, is

deficient. In the next dtp, the motions are confined to

flexion and extenlion, as in the elbow, the knee, and the

middle of the fingers. In this divifion the articular furfaces

confiit of eminences and hollows adapted reciprocally to each

other, allowing of motion in one direction only. They are

remarkable alfo for their large extent, which imparts to them
folidity ; and for admitting a greater degree of motion in

the direction of flexion, than in the oppolite one of cxten-

fion,asmay beobferved in the knee, elbow, .md lingers. The
degree ofextenfiou is always effectually limited, cither by a

projection of bone, as in the elbow ; or by ftrong !

ments, as in the knee, &c. In other in fiances, the articu-

lation allows of rotation only ; a convex furface turning in

a concave, or a hollow furface rolling over a convex one ;

both of which may be feen in the motions of the bones of

the fore-arm. In the lad kind we obferve only a glidin

Jllane articular furface.. on each other, more or lefs obfeure,

imited on all fides by ligaments ! -bones elofely

together. To make up lor this very confined motion, we
ufually find many fuch joints united, producing in this (late

a more fen fible degree of motion than could poiTibly occur

in any of them fingly. This may be fee* in the wrilt.

In all thefe articulations we find a fmouth and pol

cruit, of an elaftic fubftance, called cartilage, on tin-

face of the correfponding bones,
I is of

their motions on each other. It is fuppofed to obviate by
its elaflicity the dangers refulting from fudd
fliocks. The two co: pes of oppolite b
are fo difpofed as to touch at all points in fon nsof
the limb, whilft in others they quit each other more Oi

.-.iv found oppolite the f ft parts furrow
They are moul to

v adhere, preferving its general figure. But in

fome cafes thf in its middle tha at I

edges, thereby inci convexity ; in th rs the

may be obferved, and the h illow of the articular fur--

face is proportionably increafed. Both occur i I and
firft in the heads of the thigh and arm be

the laft. in the cavities which receive them, and in th

ner the. uniformity of . contact is preferved. In t

articulations the cartilaginous emits are nearly

i fs throughout.

rhe contact of the articular furface3 is fecured by liga-

ments deftined immediately for this purpofe, and by the

mufcles which pais from one bone to another, fupportino-

the joint either by the mufcular fibres, or their tend

The ligaments are formed by very ftrong fibres, a little

elaltic, difpofed in parallel lines, or interlaced in various di-

rections, Tiieir great reliltance infures, at all times, more
particularly when the limb is at red, the relations between
the oppolite bones; their lituation limits in a

their inordinate motions. We obferve them under in

forms, and named either from thefe, or from their lituation.

Among the firft are capfular ligaments, which are found
furrounding fome of the joints like cylindrical hag?, em-
bracing the oppolite bones by the circ u. I r f the two
ends. Of this we have examples in the hip and fhoulder,

and nowhere elfe perhaps in the extremities,

mentous fibres are here interwoven and

adherence of the furrounding I

ty in the pcriofteura, to which they are fir

reafon why capfular ligaments ire found

lations will be readily underftood. They enjoy motion
every way nearly alike, and require on all fides an eqi

gree of reliltance. Where, from the form of I

tin-faces, the motions are confined to narrower bounds, li-

gaments are neceffary only in particular lunations in order

to regulate them. We find them

j

, mo-
rally on the fides, from which the name of !

ments. Thefe are fometimes rounded, fometimes flat, inter-

woven with the periofteum at each extremity, formedoi
fibres lying in parallel lines, or diverging at either end.

There are other ligaments, not direftly concerned in the
joint, which ftiil ftrengthen and regulate ;

., as

may be remarked particularly in the fhoulder. Bclides tl

we obferve many irregular flips, or bands of ligament ,

perfed here and there over the joint feparati 11
j

fal and
cellular tifTue from the neighbouring parts. Th ...

ot whatever description, unite the oppolite furfaces of bo
prevent their difplacctnent, aod yet allow of eafy and rapid

motions; a double advantage arii'n ieir lirmnefs on
one part, from their flexibility on the other. They
fometimes give attachment to mufcles.

The i rounding the joints i.f the extremities are

Very powerful agents in fecuring their contact, and the •

their power increafes in proportion as the chance of
difplacemcnt is greater. The mo:! dif-

placcment are made during violent and exten ons'j

at fuch times the mufcles palling from bone to bone, and

5 D 2 croflinjj-
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•rolling the articulation, are flrongly contracted, are firm

in tlieir contractions, and powerfully oppofe the tendency

which the extremities of the bones may have to abandon

each other. In repofe, when the mufcles are relaxed, and

offer but little rcfillance, the chances of luxation are few,

but if they occur, the probability of its taking place is ex-

ceedingly increafed.

In fomc joints of the extremities we find a fubftance of a

fomewhat cartilaginous ftrutture, occupying the interval be-

tween the cartilaginous furfaces, and called for this reafon

inter-articular cartilage. Such bodies are fometiaies move-

able, as in the knee, correfponding to the varying want of

uniformity in the articular extremities, or fixed more firmly

to the" end of the bone, or the neighbouring ligaments. They

are elaftic and highly flexible, refembling cartilage in the

ftrft quality, the fibrous ligaments in the fecond. This pe-

culiarity of ftru&ufe has given rife to the name of articular

Hbro-cartilages, a term bellowed on them in recent times by

the French ariatomift Bichat.

Thefe furfaces arc all moiltencd by a fluid, called fynovia,

on the compofition of which we (hall not dwell here. It is

fecreted by a delicate membrane which completes the flruc-

ture of the joint, by lining every part of its furface : what-

ever be the figure of the cartilages, or the ligr.ments, from

both of which it is diftinct, it adheres clofcly to them. It

forms a bag without an opening fprcad over the whole organ

reflected from the cartilages to the ligaments or tem

fo that whatever it embraces is, in reality, without the arti-

cular cavity as it is termed, though projecting into it. To
the whole it gives that fmooth, polifhed furface fo neceflary

for the eafy and rapid movements the articulations enjoy, at

the fame time fecreting the fluid which facilitates them ; it

gives to the joint alfo its peculiar (hining character.

The mod fimple motion of articular furfaces, common

to them all, is gliding on each other in oppofite directions
;

it is often fo obfeure as to be fcarcely perceptible. As

we afcend we find it multiplied in a variety of ways. The

limb can be confidently bent, or extended ; it can be re-

moved from, or brought nearer to the axis of the trunk :

the firlt of thefe motions is called abduction, the latter ad-

duction ; in fome cafes, as in the (houlder, they are termed

elevation, or depreffion. The motions of fome joints are

confined to any two of thefe, as in the knee ; others enjoy

the whole, and all the intermediate degrees, as in the thigh.

The union of thefe different movements, as exhibited in the

arm or thigh, has been called circumduction. In this cafe

the bone, inftead of being moved in one direction, and back

nrrain to the oppofite, is carried fucceffively through all,

defcribing by its extremity a circle, or the bafe of a cone,

the apex'of which is in the articulation above. Rotation,

or rolling, is very different from this. In circumduction

the bone" is moved from its prior (ituation to a more ditlant

one ; in rotation it remains in the fame place, it turns only

on its axis, as may be oWerved in limply rolling the arm.

From t'..is curfory review of the external characters of

the bones of the extremities, of their modes of connection

and motions, we proceed to the detailed defcription of each.

It will be neceflary to premife, that in our terms of pofition

and afpeft, we (hall always fuppofe the body erect, the arms

depending, and the hands fupine, fo that the little finger

is in contact, or at leaft next to the external fide of the

thigh. In this fituation we mail fuppofe a vertical plane

dividing the body into two halves, from before backward.

With a°clear impreffion of this idea we (hall findno difficulty

or confufion in the terms anterior and pofterior, fuperior

and inferior, external and internal, as applied to the dif-

ferent afpects or furfaces of bones 5 by the latter, internal,

we always mean the furface nest the imaginary middle pTarfc

above-mentioned. Thefe arbitrary terms, though applica-

ble only to one determined pofition of the body, are yet
neceffary to give tolerable precifion to anatomical defcrip-

tion : when by their nfiiftance we have made -nirfelvcs fami-

liar with the objects they are defigned to illuftrate, they
may be difmiffed as eafily as they have been adopted ; our

of the relative fituation of parts will be diftinct, and
may be applied readily to every poflible variety of poilure.

In order to obviate all ambiguity, we (hall introduce alfo

the nomenclature of Chauffier, as conveying exact and
precife notions of the relations of oppofite bones to each
other. The terms are generally fimple, and always perfpi-

cuous as applied to the prefent fubject.

Toe upper extremity—is divided into four parts ; the (houl-

der, the arm, the fore-arm, and the hand, each of which
will be feparately confidered.

The flioulder is the divifion of the upper extremity at-

tached immediately to the fuperior and lateral parts of the

trunk ; it is formed by two bones, one broad, placed verti-

cally behind, called the fiapula, or flioulder blade, the

other long, fituated horizontally before, called the clavicle,

or collar bone. The difpofition ot thefe bones gives the
broad form and character to the upper part of the cheft,

which is in itfelf very confiderably contracted at this part,

its apparent breadth-and magnitude being derived from the

lateral appofition of the (houlders. Generally, alfo, there

is a proportion between thefe a. id the dimenfions of the

cheft : they are large, and Itrongly developed, when the

latter is well formed ; contracted and narrow when it is

fmall or badly (liaped. The height of the flioulder depends
on the fituation of the fcapula ; it is lower proportionably

in the female, and in males of a feeble body, than in indivi-

duals of the oppoiite character. In the latter cafe, though
the bones form the outline, it is the brawny mufcles which
fill it up, coiiilituting, bv their well-defined and mafly forms,

.

the diftinguifliing character of the fex in man, and other

animals.

The fcapula, flioulder blade, or omo-plate, is a bone of an

irregularly triangular figure, feated on the upper and back
part of the trunk. It is connected by mufcles to the head,

the vertebrae, and the ribs, by articulation to the clavicle

and humerus. The fcapula has fuch a latitude of motion
as to make it difficult to affign prvcifely its fituation on the

trunk. But when the arm is at red, it covers the fpace

between the firfl and eighth ribs, with its bafe or pofterior

margin at a fmall diilance from the vertebral column,
to which it approaches nearer abo e than it does below.

At this line the fcapula lies pretty clofe on the ribs ; for-

wards, we find it receding confiderably from the oppofite

furface of the trunk, in which fituation it is conftantly pie-

ferved by its connection with the clavicle.

For convenience of defcription, we divide the fcapula

into two furfaces, the dorfal or exterior, and the coftal or

interior ; into three margins or coils, the fuperior, the

pofterior, or bafe, and the inferior, or external coda.

The rounded points at which thefe edges meet are ulually

called angles, and are named, from their feveral fituation?,

the fuperior, the inferior, and the anterior angles of the

fcapula.

The dorfal furface, the dorfum, or back of the fcapula,

is divided into two very unequal portions by a ftrong and
folid procefs of bone projecting from it tranfverfely, called

the fpine of the fcapula. It commences at the pofterior

margin, about one-fourth part of the whole length b-low

the fuperior angle, increafes gradually in depth as it ad-

vances
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varices obliquely forward towards the anterior angle, beyond
which it projects 1:1 tlie form of a broad, flat procefs, called

Eh acromion. The fpine is connected with the whole
breadth of the dorfum, with the exception of that portion

of it called the neck ; its anterior edge is fmooth, rounded,

and concave, and ia gradually Io It in the under fnrface of

the arch of the acromion. The pofterior, or projecting

ridge of the fpine, ia broad and flattened, varying however
in breadth in different parts. At its commencement is a

fmooth, triangular fpace, over which paffes a part of the

tendon of the trapezius. Further on it is rough, the upper

margin of the crifta giving attachmeat to this muicle, the

lower to the pofterior half of the deltoid. The acromion ia

flattened in a direction contrary to that of the fpine of

which it is a continuation, is of conliderable breadth,

rough and fomewhat convex above, concave and fmooth
below. On the internal edge, which is continuous with

the fuperior crilla of the fpine, is a fmooth oval furface for

articulation with the clavicle. The external edge is rough

and irregular, giving attachment to the middle part of the

deltoid. The fummit ot the acromion is rounded, and

marked by the attachment of a ligament which connects

it with the coracoid procefs. Towards the anterior part

of the bads of the fpine, near the neck, we obferve holes

for the admiffion of the nutrient veffels. The upper fur-

face of the fpine is hollow, forming a portion of the fupra-

fpinal foffa, the name given to that portion of the dorfum

fituated above the fpine, and which gives lodgment to the

fupra-fpinatus mufcle. The lower furface is alfo concave,

though irregularly fo, and contributes to the formation of

the infra-fpinal foffa, the part of the dorfum lying below the

fpine, which is occupied by the infraspinatus mufcle ; the

latter portion fcarcely deferves the name of fofla, being

convex in its centre. Towards the inferior part of the

dorfal furface is a ridge running in the direction of the in-

ferior cofta, for nearly its whole length ; it gives attach-

ment to an aponeurofis, which feparates the infra-fpinatus

from the teres major, and teres minor. Towards the in-

ferior angle this ridge is met at a very acute angle by
another, originating in the inferior cofta. The latter forms

the line of divifion between the two !a(l mentioned mufcles,

the upper and fmaller part giving attachment to the teres

mmcr, the lower ai.d bro he teres major.

The under or coftal furface of the fcapula is concave,

marked by feveial converging ridges running from the bafe

towards the anterior angle. They give .attachment to the

aponeurotic diviiions of the fub-fcap uhris, its flefhy bundles

lying in the intervening (hallow depreffions. Towards the

iferior a.igles we mark fume projecting points,

which give attachment to the ferret us major anticus, as alio

more cr lefs evidently a riling line between, defigned for the

fame purpofe.

fuperior margin, or cofta of the fcapula, is the

fhortefl of the three borders. It is thin towards the fuperior

, becomes broader as we trace it forwards to its ter-

mination in a ftrong curved procefs, called, from its fimi-

larity to a crow's beak, the coracoid proceis. At the root

of this procefs we obferve a deep notch, croffed by a liga-

ment, fo as to form a circular hole ; in many inflances the

c irele is completed by bone. It gives pafiage to the fupra-

Icspulary nerve, and ulually to a branch ol the fupra-fca-

pulary artery and veins. .lull behind tins notch the

iiyoidcus mufcle has its origin. The coracoid procefs

is rather flattened, convex and rough atbove, where it gives

attachment to ligaments connecting it with the under fur-

face of tin. clavicle, concave and fmooth below. Its inter-

nal edge gives attachment to the pe&oralii minor, its exter-

i

nal to a ftrong ligament, erofllng from it to the acromion,

its fummit to the united heads of the biceps, and the

coraco-braehialis.

The bad: of the fcapula is the longeft of the three mar-

gins, offering a waving line with an obtufe projection in it,

oppofite the com of the fpine; to this, and to

the margin below it, the rhomboidei are- attached. From
its junction with the fuperior coita refnlts the fuperior

, to which the levator fcapula: is partly attached.

The inferior cofta is much broader than the other, di-

viding at its anterior part into two projecting lines, with a

hollow between them. Towards the inferior angle, where

it joins the bafe, the edge ia thinner, and convex, giving

attachment to the teres major, and occafionally to fome

fibres of the, latifllmus dorfi. The outer of the prominent

lines gives origin above to the long head of the triceps ;

below to the teres minor. The inner line, and intervening

hollow, is occupied by the fub-fcapularis. The inferior

cofta terminates above, at the anterior angle, towards the

doracoid procefs, in an ovate, (lightly hollowed furface,

called the glenoid cavity. This furface is at right angle*

with the plane of the bone, its long diameter perpendicular,

and its broader part below. It is covered by cartilage,

the edges railed a little by a fibrous ring, which adds fome-

what to its depth. At the upper end of the brim is at-

tached the long head of the biceps. The glenoid cavity is

articulated with the head of the humerus ; it (lands off a

little from the body of the bone, fupported by a fhort pro-

cefs, more contracted than the brim of the cavity, calle-d

the neck of the fcapula. This narrowing is more particu-

larly obfervable on the'back, under the fpine.

The fcapula is, in its (Iructure, compact ; thin and diapha-

nous every where but at its edges and proceffes, where the

bone is thick and cellular. Its oflification commences at an

early period in the
/
fcetus, and advances considerably before

birth. At the latter period, however, the acromion, the

coracoid procefs, and the bafe, Hill exilt in the (late of car-

tilaginous epiphyfes.

The clavicle, or collar bone, is placed nearly tranfverfely

at the fuperior and anterior part of the cheil, between it

and the top of the (houlder. In figure it fomewhat re-

fembles the italic/; the two thirds next the (lernum being

of an irregularly cylindrical, or nearly prilmatic form, and

gently convex anteriorly ; the third next the fcapula flat-

tened horizontally, broad, and with a more considerable

convexity directed backwards. It is more (lender, and lefs

curved in the female than in the male.

The extremities of the bone are diilinguillied from their

fitu-'tion by the names of the external or pectoral, and the

fcapular, or humeral ends of the clavicle. The firll of

thefe is triangular, prefents an irregular articular furface

of conliderable extent for connection with the fternum ; its

plane is nearly at right angles to the body of the bone.

Tile fcapular e tremity prefents alfo a flat, articular fur-

face, oblong horizontally, accommodated to the oppofite

one in the acromion. The upper furface is rounded towards

the fternum, where the (lerno-cleidomaftoideus is attached,

fmooth in its middle portion, flat and broader next the fca- i

pula. The under fide, to which thefe characters are equally

applicable, is marked near the fternal end, by a roughened
furface, for the attachment of a ligament connecting the

clavicle to the firft rib. Towards the middle is a conli-

derable longitudinal hollow for the lodgment of the fub-

clavius mufcle. Near the fcapular end the face of the bone
is unequal, with a rough eminence in it for the infertion of
ligaments which bind it to the coracoid procefs of the fca-

pula. Towards the (ternum the anterior edge is broad,

and
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and bends gently forwards, for about one-half of its lc-r. I

where it gives origin to a portion of tlic peftoralis mBj ir ;

it then becomes thinner, (lopes backwards, and termini

by fuddenly turtti g forwards again towards its junction

with the acromion. It gives attachment to the anterior

half of the deltoid. The curvatures of the polterior

Br» the inverfe of the preceding. The bone is roum
fmooth and co the two-thirds next the fternum j

uneq 1 mves towards the fcapula, wh.-ic the ti

-eius is at) i.

The clavicle is in ftriicture like the other Iong*b

the medullary cavli confined. At th

birth its form is already ftrongly marked, and its olliii-

catio M : nplete.

Tbt, Itr.—The fcapula is connected

with the trunk by a great number of mufcles, which pa

i6rt it, and allow of all thofe varied motions of which it

is capable. It is clofely bound alio to the clavicle, which
latter bone is immediately articulated with the ftcnnim. We
have h re o ily to examine the two laft connections, Le

with that between the clavicle and fterniim, as forming

the union between the (houldSr and the trunk.

The fternal end of the clavicle is covered by a cartila-

ginous cruft of confiderable thicknefs, presenting an irregular

co:.vex furface. At the upper part of the fternum is an

articular cavity* (lightly hollowed, of lefs extent than the

• oppofite articular furface of the clavicle, fo that the latter

rifes confiderably above it ; a circumitance particularly

ftriking in lean periods.

ligaments which connect thefe furfaces are fo

anterior and a pofterior, an inter-clavicular, and a cofto-clavi-

t, 1.
. t. To complete the joint, we find alfo an in-

ter-articular cartilage, dividing it into two feparate cavities,

and a diftinct capfular membrane lining each of thefe.

The anterior ligament covers the front of the joint, lying

between the flci.i and the ftcrno-mattoideus without, and the

capfules i tely withie. It is compofed of fibres,

which defcend obliquely from the upper and anterior edge

of the clavicle, diverging as they proceed to be fixed into

the upper edge of the articular cavity in the fternumi.

Thefe ligamentous fibres leave feveral intervals between

them, which are occupied by cellular tifTue and vends.

The pofterior ligament is fmaller and not fo ftrong as

the anterior. It feparates the fterno-hyoideus ar.d ftemo-

thyroideus from the capfules to which it firmly adheres.

It extends from the pofterior edge of the clavicle to the

oppofite part of the fternum. The fibres defcend a little

in their pafiage, diverging as they approach the latter

bone.

The inter-clavicular ligament is placed between the two
clavicles, immediately above the hollow at the upper edge

of the fternum, with the integuments only in front, and the

fterno-hyoidei and ftcrno-thyroidei behind. It is attached

to the upper edge of the fternal extremity of each clavicle,

the fibres croffing in a flattened form from one to the other,

and longer above than below; they are often feparated by
interv.-.ls filled up with cellular tiffue.

The cofto-c'.avicular, or rhomboid ligament, paffes ob-

liquely upward from the cartilage of the firft rib to the in-

ternal edge of the under furface of the clavicle, clofe to its

-fternal end. It is flat and Ihort, the fibres becoming longer

as they recede from the fieri um. In front of it lies the lub-

clavian mulch*, and immediately behind it the fnbclavian

vein. It has no immediate connexion with the articu-

lation, but ferves to ftrengtben it and regulate its motions.

Between the cl fternum we find an intermediate

round, flattened piece of fibro-caitilage, its furfaces accom-

modated to the end* of thefe two bones. Its circttmfererce

lying immediately u- I nti of tie.- joint, is united

to t i of tin.* anterior a..d pofterior. It is united
alfo above and below, by means ot a ftrong and thick fibrous

fubftanc-, to the cue imference of the articular furface of
both the clavicle and fternum. The fibro-cartilage is

thicket ner next the cartilage of the

rib.
".

j which co are lefs apparent i.» its

(1 near, r i From iis c!<

with the furrou .:.-., it cannot be moved in ai.

t.

Tii here to the ligaments which
furrou ecu the fibres of wl

are often nppare . both adhere alfo to the fi:

avity between it and the

fternum, the other the c ng cavity between it and

the end of tii - clavicle. The membrane is every where deli-

cate, its inner furface moiftened by fynovia, which is fecreted

but in a v

From the difpofitioii of the ligaments belonging to this

articulation, th remain but few intervals not cove

and fupported by them ; fo that it nearly approaches in

ftructure thofe joints which we find fm rounded by a fib'

capfulo, as in the cafes of the thoulder ar.d the hip, which
it fomewhat referables, alio ia the extent of its met;

Articulation of th loitb ihc fcapula.—At the

fcapular extremity of the clavicle we find a fmail ova! facet,

covered by cartilage, co:: . to a fimihtr one in the

internal edge of the acromion. We often meet alfo with a

delicate, inter-articular cartilage, its fnperficies fometimes

equalling the articular fnrfaces o( the bones, at others lefs;

it is thickeft above, and adheres by its circumference to the

ligaments. To fecure this ioii.t, we find ligaments above

and below it ; and the clavicle is further bound to the cora-

coid procefs of the icapula by ftrong ligaments, without be-

ing any where in contact with it.

The upper ligament forms a broad and flat band, which
covers the whole length of the articulation, eroding from

the upper edge of one articular furface to th the

fibres being longer as they are feated more fuperficially. It

lies immediately under the tendinous aponeurofes of the tra-

pezius and deltoid, which form a ftrong, diftinci layer of
fibres, not eafily feparable from the ligament;

Underneath the joint lies another ligament, the fibres

following the direction of the pre< . which it ap-

proaches in front, being ieparated behind by an inter..!

filled with cellular tiffue. Above, it is in contact with the

capfular membrane ; below, with the fupra-fpinatus. The
fvnovial membrane is found lining the articular furfaces, re-

flected from one to the other, and containing but little fy-

novia. It is fometimes double, where the inter-articular car-

tilage is perfeft.

The ligaments which further connect the clavicle with

the fcapula are attached to the coracoid procefs, from which
they purfue different directions to be iuferted into the cla-

vie'e. The moft delicate of thefe has been called ::it hga-

mentum bicorne. It arifes from the inner edge of the c

coid procefs, near its point, and, as it advances upwards and

inwards, fplits into two layers, which the fnbclavian

mufcle. The upper baud is attached to the clavicle, near

the end of the thomboid ligament ; the node.- layer partes

to the rib immediately below it. It is not ftrong enough to

add much to the fecurity of the connection between the

bones. The other ligamentous band"., pi .ween the

coracoid procefs and the clavicle, have been divided by many
authors into two diftinci ligaments : one, the pofterior bun-

dle, has been called, from its fiarure, conoides ; the other,

2 fur
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for a fimilar reafon, trapezoid's. Though fcarcdy dillinet

in their origin, they differ fo much in figure, :in<l i" the di-

ion ol tneir fibres, that we fhall confider them as feparate

lij iment8. Tin- pofterior ligamentum fcapulse commune
conoidre ittacl lb low, by tin- fummit of the cone, to

the root of the eoracoid pr< cris ; above, to tin- rough tuber-
1 !ic under fide of the humeral endof the clavicle.

I( is compofed ol (hort thick fibres, radiating as they

(1 to, and continuous with thofe of the ante-

rioi Kg i , as they approach nearer the acromion. Below,
its fibres are often united with thole forming' the ligament

crofting the notch ol the fcapnla. The anterior ligament,

ligamentum commune trapezoides, erodes obliquely from the

eoracoid i rocefs to the clavicle, as a broad flattened band,

cm ceding thi preceding in length. It is fixed below to the

pollerior part of the upper furface of the eoracoid procefs,

above, to an ol liqne line proceeding from the tubercle

towards the end of the clavicle. The anterior fibres are

longer than the pofterior; the latter, f.t the union with

the fibres of the pofterior V -ament, form an angle point-

ing towards the acromion, u.... leaving in front an angular

cavity which is filled by fat. Thefe ligaments are covered

by the fobclavius in front, by the trapezius behind, leaving

an interval of an inch or more towards the fcapulo-clavicular

articulation.

The fcapula has two other ligaments proper to itfelf,

which we fhall defcribe here, although they have no imme
diate relation with the articulation of the clavicle and fcapula.

One doles the notch in the laft-named bone, the other is

extended between the eoracoid procefs and the fcapula.

The firft, confifting of a flat, cempaft band of filvery fhining

fibres, croffes from the pofterior angle of the notch to the

bafe of the eoracoid procefs, converting it into an hole,

through which the fupra fcapulary nerve, and frequently

alfo the fupra fcapulary veflels pafs.

The ligament placed between the coraroid procefs and

the acromion is sf a triangular form, of omfiderable furface,

thin, and flattened. Its bafe is attached along the external

edge of the cor?co;d procefs, from which it proceeds in two
diftinct bands, feparated by cellular tiffue, and converging, as

they approach the acromion, i..to one common fheet. The
pofterior fibre; pafs obliquely outwards, the anterior are di-

rectly tranfverfe ; the interval between' them is croffed by
fome fcattered flips of ligament. Its upper furface is covered

by the deltoid and clavicle, its lower fide is in contact with the

fupra-fpinatus. Its anterior edge is not defined, but conti-

nuous with a ".luck avid denfe layer of cellular membrane,
lying between the deltoid and the tendons of the infra and

fupra-fpinatus.
'

I completes the arcb formed by
the eoracoid proci i and acromion over the moulder-joint.

The mecbanifm and motions of thejhouhler.—The f< ipul i,

by its mufcular connection with the tru k, is capable of

powerful and varied motion ; the cl the contrary,

can only follow the impulfe c by the fcapula,

whole motions it regulates and limits under certain circui -

fiances. The fcapula forms t 1 part of the fhoul-

der, the clavicl tnly as acceflbry i:i
I

and fome animals who ufe their - ther

purpofes bel ilion.
r
!
'i I i in fome

meafure be confidercd as defi part of the thorax

over which it moves; but its i ident ufe is to foveas

the bafe of all the motions of the an?], which fame

time it increafes mod • tenfively. In this refpefl it d

from the hip, whicl afford-

ing a poii t from whii ' nts.

We fiall recur to this difference hi - tei
|

:

il

will be fuificicnt to notice, that notwithilanding the appa-

rent want of firmnefs in the fliould r, it is enabled, by means
ol its numerous and powerful mufcles, to offer a folid refill. -

knee to the impulfe communicated from the arm in any of

th( violent actions of the upper extremity. The fcapuia

plaii ly accompanies the motions ol the arm, forwards and

backwards, but in the fimple elevation outwards, and in de-

p (lion of that bone, its movement is fcarcely obfervable.

In the former cafes it rotates on an imaginary axis, perpen-

dicular to its plane, placed fomewhat about the middle of

the bone.

In the inftance where the arm panes forward from the ftate

of adduction, the fuperior angle of the fcapula is lowered a
little, and approaches the vertebral column, whilft the inferior

recedes from it, and is at the fame lime fomewhat elevated.

Where the arm is canied backwards the converfe of this oc-

curs. In thefe rolling motions the clavicle is concerned but
little if at all; the fcapula turning on it at the joint which
unites them, the articular furfaces gliding on each other, and
the ligaments above and below becoming alternately

ftretched or relaxed,as the motions are fucceflively continued.

They, however, are not capable of refilling alone any violent

effort tending to d<fplace the bones in this rotatory motion ;

it is the ftrong ligaments crofling from the eoracoid procefs

to the tubercle of the clavicle which, by their alternate ten-

lion, fecure their relations under thefe circumftances. This
articulation is further defended from injury by the mobility

of both bones, which would recede before any violent fhock.

The clavicle aCts as a prop, preventing the fhoulder and
arm from falling forwards and approaching the breaft, either

by their weight or by the action of the mufcles which
move them. It is partly preferved in its fituation by muf-
cles w'rich are fixed to it above. Its exillence is neceffary

for many of the motions of the upper extremity, particularly

thofe in which it is carried forward ; it favours alio the cir-

cumdudlion of the arm, by keeping it at a diftance from the

trunk, and allows the whole limb to defcribe arcs of a fpherc,

the centre of which is found at its fternal end. We find

confequetitly that animals without clavicles enjoy thele mo-
tions but imperfectly, in many inliances in no degree. Their
abolition in the cale of fraftured clavicle is another proof
of the utility of the latter in directing the actions of the

fhoulder.

The combined motions of the fcapula and clavicle are

thofe of depreffion, elevation, thofe in which the fhoulder

is carried forward, or backward, and the combination of
thefe or circumduction.

When we raifethe fhoulder, the fcapula paflesduringits ele-

vation a little obliquely forward. The inferior angle advances,

u hilft the upper edge or cofta recedes from the trunk. The
(capillar end of the clavicle is neceffarily alfo railed, fo as to

increafe the fpace between it and the lirll lib, and to

diminifh fomewhat the angle it foims with the acromion, its

fternal end prefling more and more on :he articular cavity

in the fternum ; the rhomboid ligament is ftretched, limiting

the elevation, and the inter-clavicular ligament relaxed.

In deprelfing the fhoulder the exafl inverf&of thefe effects

is produced, and requires not therefore a minute detail.

We fhall obferve only that the lower furface of the clavicle

may
I

'i lo near to th- firft rib, as to comprefs th

intervening veflels very confiderably, anil pn dlice a painful

fwelling of the aim. The deprefff n ; much limited by
this co itiguity of the rib, which 1 . pretty clofeto thecla-

' li in lie null common ami e.dy pofition of the fhoulder.

When the Icapula advances forwards its, anterior angle
recedes from the trunk, being kept off by the cl.ivicle

:
the

bafe at the fame tune approaching nearer the breall. The
clavicle becomes more diiUuit iroip the firft; rib in the

horizontal.
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horizontal dlreftion, the inter-clavicular, and the poftcrior

ligaments are rendered tenfe, the fternal end prcfling inwards

and backwards. In this fmiation luxations have occurred,

but the accident is rare, as the (houlder is feldom expofed to

any violence under tlicfe circumllances, that by its direction

would probably effect it.

Fn carrying the fhoulder backward, the anterior angle of

the feapula is brought nearer to the cheft, and the bale

approaches the fpjne. As the feapula has a conliderable

extent of motion in this direction, and is accompaaied by

the fc.ipular end of the clavicle, it will readily be conceived,

that if the movement is fudden and violent, the fternal

end will dillcnd its anterior ligament, may rupture it and

become luxated forwards on the ftvrmim. In fact this is

the molt common mode ot difplaccment.

The Ihoulder may be moved in any of t!ie intermediate

directions to thofe we have defcribed ; and in all we are to

confider it as a lever compofed of two parts, one horizontal,

tin other vertical, the fternal end of the clavicle being the

retting point, or the centre of the movements of the lever.

The continued fuccefiion of all thefe motions produces the

circumduction of the (houlder, a motion in which the clavicle

defcribes a cone, the fummit of which will be at its fternal,

and the bale traced by its fcapular extremity. We are not

to confound this motion of the {houlder with, that of rotation,

defcribed above.

The direction of the fhoulder is fuhjeft to variations from

the llighteit motion; in general it is fo inclined that the

glenoid cavity points outwards, proving molt evidently, if any

argument were wanting, that the upper extremities are not

-rleiigned to inppoit the body in the attitude of a quadruped.

In fact, in that pofition, the head of the arm bone would

prefs, not againft the glenoid cavity, but on the capfular

ligament which furrownds it, and which is utterly incapable

of long refilling the effort.

The Arm.—The humerus, the only bone in the arm,

the largeft and ftrongeft of thofe of the upper extremity, is

placed between the moulder and the fore-arm. It is nearly

ftraight, bending gently forward 1
; below, " tanquam ad meli-

orem ampiexem," fays Albinus. Of an irregular prifmatic

form, fomewhat rounded at its upper and middle portions,

flattened and gradually widening below, fo as to be broad-

eft at its lower end where it fupports t'tie fore-arm. It has

the appearance of having been twilled in the middle, as if

at an early period the upper end had been carried round

forcibly outwards, and the lower end in the oppchte direc-

tion. We divide it into two extremities, a fuperior or fca-

pular, and an inferior, or cubital.; and into a middle

portion or body.

At the upper end, the moft bulky part of the bone, are

three eminences ; the head, and the great and fmall tuber-

.cle of the humerus. The head of the humerus is rounded,

forming nearly the half of a fphere, fmooth, covered by

cartilage, articulated with the glenoid cavity of the feapula.

It (lands on a very fhort procefs, fomewhat more contracted

than the articular circumference, called improperly, perhaps,

the neck of the humerus. ,The head and neck are directed

obliquely upwards, fo that a line drawn in their axes would

form an obtuie angle v.i'.h the body of the bone ; they are

alfo inclined backwards with refpect to the plane of the

condyles at the lower extremity. From this oblique po-

fition of the .head with regard to the body of the humerus,

the neck is longer, and the contraction more (trongly marked

below than it is above, where we remark only a (hallow

groove dividing the head frem the tubercles.

The great tubercle is placed externally, oppofite to the

head. It is rough, broad, and flattened ; marked by three

diftinct furface3 for the attachment of tendoni. One, an.

tenor, for the tendon of the fupra-fpinatus mufcle ; a

middle fpot, for that of the infraspinatus, and one below for

the teres minor. The h ffer tubercle, placed in front of the
bone, is rough, much fmailer but more elevated than the laft.

It gives attachment to the fub-fcapularis. Dividing
tubercles is a.deep longitudinal groove, of which wc fliall

Ipeak below.

The body of the humerus, though of a very irregular

form, is fufticicntly marked for us to divide it into three

differently inclined iurfaces, and as many projecting line*

between them. Owing to the twilled figure of the bone
thefe angular lines purfuc rather a fpiral than a ftraight

courfe.

The anterior ridge or fpinc commences at the inner edge
of the great tubercle, and is continued through the middle
of the bone to the lower end. It is rough in its upper half,

giving attachment above to the pectoialis major, and lower
down to a portion*of the deltoid : below it is rounded and
fmooth, giving attachment to and covered by the brachi-

alis interims. The internal line defcending from the fmall

tubercle, gives attachment above to the latiflimus dorfi, and
lower down to rtie coraco-brachialis and triceps. To-
wards the anti-brachial extremity it becomes much more
prominent, affording attachment to a ftrong inter-inufcular

aponeurofis. The external edge begins at the under fid*

of the neck, running obliquely forwards as it defcends^ It

is but faintly marked above where it gives attachment to a

portion of the triceps; is interrupted towards the middle,

leaving a lmooth flat furface, over which the radial nerve

and accompanying veffels turn ; below it rifes again into a

more acute, and elevated ridge, which gives attachment

to an inter-mufcular ligament, and fome mufcles belonging

to the fore-arm. In the internal furface, bounded by the

anterior and inner lines, we obferve above the bicipital

groove, continued between the tubercles and the fpin -:s,

proceeding from them for fome way down the bone, in*

creafing in breadth, and gradually becoming obliterated.

It is lined by cartilage, and provided with a fynovial mem-
brane, where it lodges the tendon of the long head of the

biceps. Towards the lower end of the groove, at its outer

fide, is a rough line for the infertion of the tendon of the

teres major. About the middle of the internal furface the

coraco-brachialis has an attachment, and below this tins

brachials internus. The external face is larger than the pre-

ceding : covered above by the deltoid, (trongly marked by a

rough prominence interfering it obliquely for the infertion of
this mufcle. Immediately below this ridge is a broad (hallow

oblique depreffion, along which the radial nerve and fome
veffels pafs. Towards the lower extremity the bone is

(lightly concave, and give' attachment to the brachialis in-

terims. The polterior furface is fmooth and rounded, alter-

ing its direction in a conliderable degree as we trace it

downwards : it gives origin to and is covered by the triceps.

The lower, or anti-brachial extremity of the humerus, is

broad and flattened tranfyerfely, and advances a little forwards

from the axis of the body of bone. In the middle is an

articular furface for connection with the fore-arm, and on
either fide a projecting point, called tuberolity, or condyle.

Of thefe the internal (poiterior of Albinus) is the moft
projecting. It i6 fomewhat flattened, continuous above

\\ it h the internal fpine, marked irregularly below by the

attachments of mufcles, and the internal lateral ligament of

the elbow joint. The external condyle (prior Albini) is

much lefs prominent, and gives attachment to the external

lateral ligament, as well as to feveral mufcles which lie on
the radial and dorfal (ides of fhe fore-a. in.

Tho
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The articular fiirfaf e, placed between tliefe two points,

tlefcends a little way beyond them. It is marked by fe-

veral eminences and hollows. Next to the external con-
dyle i6 a rounded eminence (capitulum ofAlbinua) adapted
to the hollow in the head of the radius, and at its inner lide

is a groove for the internal projecting edge of that hollow.

The remaining divilion forms the pulley or trochlea (rotula

of Albinus) for articulation with the ulna. We obferve

two prominent edges and a depreffiou between them. The
edge next the radius is not fo prominent in front as behind,

neither does it rile fo high as the edge next the internal

condyle, which delcends a confiderable wav below the re 11

of the articular furface, Hoping gradually into the hollow of
the pulley on one fide, and terminating abruptly by an

acute margin on the other. The hollowed part, forming
nearly three-fourths of a circle in extent from before back-
wards, is much broader behind, directed from thence

obliquely inwards as we follow it to the front of the bone.

Above the middle of the pulley, at its back part, is a deep
cavity, oblong tranfverfely, which 1'eceives the "olecranon,

or extremity of the ulna, during the exteniion of the fore-arm.

Oppofite to this, at the termination of the pulley in front,

is a fmaller hollow lor the reception of the coronoid procefs

of the ulna, when the fore-arm is bent. Between thefe

correfponuing hollows there remains but a thin plate of bone,

hi many inftances diaphanous.

The humerus refembles in ftructure the other long bones.

Its offification commences at three points ; at the middle and
at each end. At the time of birth the fcapular extremity

of the humerus is entirely cartilaginous, and of greater

proportionate bulk. At the lower extremity the capitu-

lum is much larger in comparifon with the trochlea than in

the adult bone.

The articulation of the humerus with the/cupula, forming the

Jho-ulderjoint.—The head of the humerus is covered by a layer

of cartilage, much thicker in the middle than at the circum-

ference. The glenoid cavity of the fcapula is lined by
cartilage, thinner in the middle than round its edges. The
margin of the cavity is further provided with a fibrous

elevated border, proceeding above from the tendon of

biceps which gives off a bundle on either fide ; below, from
the circumference of the articular cavity. Over the joint is

the bridge formed by the acromion, the coracoid procefs,

and the ligament flretch.'d acrofs between them. The head

of the humerus moves on the glenoid cavity ; but from the

fmall relative fize of the latter, the furface of the head of

the humerus in contact; with it forms but a fmall part of

its articular fuperficies, the remainder of which is thus out

of the cavity, and correfponds to the capfular ligament.

The capfular or orbicular ligament enclofes the v, hole

of the joint in the form of an oblong fac, contracting a

little at each extremity. The upper edge is fixed round the

glenoid cavity of the fcapula, beyond the fibrous ring we
have jult mentioned. In fome inftances there is an interval

left on the inner fide, which is then fupplied by the tendon

of the fub-fcapularis. The lower edge is attached round the

neck of the humerus ; clofe to the margin of the articular

cartilage above, at a greater diftance from it below. The
attachment is interrupted between the two tubercles, the

ligament crofting from one to the other over the bicipital

The deficiency occafioually obferved on the inner

fide is fupplied as above by the tendon of the fub-fcapularis,

which may be feeu from within the jomt covered only by the

reflected fynovial membrane. The capfular ligament is

remarkable for its length, which all ... tile articular fur-

faces of the two bones to be feparated from each other,

by the diftance of an inch, on the admiflkm of air into She
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cavity. It is covered above by a denfe ligamentous Wand
palling from the outer edge of the coracoid procefs, to the

anterior pait of the larger tubercle, where it unites with

the tendon of the fupra-fpinatus; and fo clofely joined by its

under furface to the capfular ligament, that, but for its

attachment to the coracoid procefs, it would be difficult

to make any diftinction between them. It is this acceffary

band which makes the capfular ligament thicker above than
in any other part. The (houlder joint is further ftrengthened

by the tendons of the fupra-fpinatus, infra-fpinati s, tei

minor, and fub-fcapularis, which furround it, and which
are firmly united to different parts of the capfular ligament.

The latter is in contact alfo with the deltoid above, and the

origin of the long head of the triceps below. Ir *s formed
by fibres running in various directions, and croffing each
other, is thinned where covered by the infira-fpii atus, and
teres minor, ftronger on the inner and under fides ; appa-
rently inefficient to fecure the firmnefs of the articulation,

if not fupported by the mufcles proceeding from th ? fcapula.

The fynovial membiane is fpread over its internal furfaci,

and reflected over the articular cartilages. At the edge of
the bicipital groove a procefs goes from it, which defcend?.

along the groove, lining it for the fpace of about an inch.

It is then reflected on all fides over the tendon of the long
head of the biceps, and continues to give it a covering in

its paffage through the joint to its attachment above the

glenoid cavity. By the reflection of the (heath below, the

efcape of fynovia is prevented, and the tendon may ftill be
faid to be exterior to the cavity of the joint.

The mcchanifm of the /boulder joint as to mobility and refin-

ance.—Although motion be the principal office of the

upper extremity, there are many accidental circumftances in

which firmnefs of oppoiition is as necefTary as in the lower,

and the means nearly as complete.

The motions of the arm are very extenfive, generally

combined in different degrees with thofe of the fhoulder.

Indeed fo great is its mobility, that it efcapes on that ac-

count many injuries it would otherwife be liable to, from
the loofenefs of its articulation with the fhoulder. Add
to this that the point of fupport, the glenoid cavity

of the fcapula, is in itlelf lo moveable, as further to n.odify

and leffen the effects of external impulfes. We have before
obferved that the lcapula more particularly accompanies the
arm in its motions backwards and forwards, lefs fo in its

elevation outward and depreffion ; the clavicle neceffarily

partakes of the movement, and from this difpofition two
advantages are derived that the circuit of motion is enlarged,

whilft tendency to difplacement is diminifhed bv the diltri-

bution of the effort over three points inttead of one.

The arm, and eoufequently the whole limb, may be ele-

vated, depreffed, carried forward, backward, and in all the
intermediate directions ; it may be rolled alfo on its axis in

any of thefe conditions.

When the arm is railed, the head of the humerus glides

from above downwards in the glenoid cavitv, in fome
meafure abandons it, and refts againft the lower tide of the
capfular ligament, which it diftends more or lefs according
as the fcapula has accompanied it in its movement. If the
arm be elevated outwards or abducted, it cannot be much
a flitted hy the fcapula ; the great tubercle is buried under
the arch formed b) the acromion, the coracoid procefs, and
the ligament between them, and in this (ituation the capful;?

is particularly ftretched, is liable to be torn, and the arm
luxated downwards. When the arm is thus raifed above
the horizontal line, at a diftance from the trunk, the

hi of the body brdughl to bear with force on the

head of th* b»n», -it n : the cafe of f; i j I: to de-
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pn.fr It ; and at the fame time the actions of the pcctoralis

major, latiffimuS dorfi, and teres major, concur in producing

the fame effect ; fince the) have their fixed points in the

trunk, and their moveable point in the humerus. Luxation,

Under thefe ciicumftances, is by no means rare. The action

of raufcles alone is fcarcely adequate to the effect, which is

generally the confequence of fome violent impulfe.

In depreffion or adduction, the arm returns to its natural

puiition, in which displacement is almoft impoffible. Where

the limb is perpendicnlar, any external impulfe ailing on its

lower end, would only prefs the head of the bone firmly

Bgainfi the arch of the acromion. The only mode in which

it could be made to pals beyond the arch, would be by

carrying the lower end inwards ; but this is oppofed by the

trunk, To that in this pofition of the arm luxation upwards

is effectually prevented.

When the arm is carried forward to a confiderable height,

it is accompanied in its motion by the rotation of the ica-

pula, and the head of the bone fcarcely quits the glenoid

cavity. It is or. thefe accounts that when in falling for-

ward the arm is projected confiderably beyond the head,

luxation is rarely the confeqtienee, though the fnock be

fevere. In the motion backwards the head of the humerus

quits in fome degree the articular cavity, and bears againft

the capfular ligament and the tendon of the fub-fcapularis.

The extent of this motion is alto increafed by the coincident

movement of the fcapula, and at the fame time the proba-

bility of luxation diminiflied 5 it is not, however, fo free as

the motion forwards.

Circumduction, or the fucceffion of thefe motions, is

enjoyed extenfively in the joint of the fhoulder ; the execu-

tion of it in the anterior half of the circle is more eafy, be-

eaufe more unconfined than in the poflerior. And we may
obferve as a general axiom, applicable to all the motions of

the arm, that the movements forwards are far more extenfive

than thofe in the contrary directions, whatever be the point

from which they commence, in whatever direction the

limb may be ; examples of thefe are too familiar for us to

particularize them, the caufe will be readily understood from

our account of the mechanifm of this part of the upper

extremity.

The rotation of the arm takes place exclufively in the

fhoulder joint, not accompanied as the otters by any cor-

refponding motion of the fcapula and clavicle. In this

motion the head of the humerus merely glides backwards

or forwards in the glenoid cavity, according as it is rolled

inwards or outwards ; it is not extenfive, and cannot give

occafion to difplacernent of the bones. In cafes where the

functions of the elbow joint have been fo far deltroyed, as

to prevent the rolling of the bones of the fore-arm one over

the other, the rotation of the humerus has been obferved to

be more marked, to compenfate the deficiency.

The fore arm, placed between the arm and the hand, is

compofed of two bones, the ulna and radius.

The ulna, the largeft of the two, is on the inner fide.

Irregular in (hape, llrong, and larger above, leffening gra-

dually in fize to its lower end. We divide it into two

extremities, an upper or humeral, a lower or eatpal ; and

into a middle portion or body.

The humeral extremity comprifes two ftrongly marked
eminences, the olecranon and coronoid precedes, and two
lunated cavities, the largelt articulated with the pulley in

the lower end of the humerus, the lelfer with the head of

the radius. The olecranon projects beyond the coronoid

procefs in a line with the body of the bone ; it is flrong,

fomewhat curved, rough above, where it affords attachment

to the triceps j fmooth behind, where it lies immediately

under the fkin ; concave before, where it forms the upper
part of the great ligmoid cavity. The corduoid procefs
jlaudi. oppofite to the olecranon in front of the bone. Its

upper furfacc forms, the lower part of the la tl named cavity,

the under is marked by the attachment of the braehixus
intemus. The edge next the radius is hollowed by the
teller figmoid cavity, the oppolite margin is acute, and
gives attachment to the pronator teres, the flexor fubln

and the internal lateral, ligament of the elbow joint. The
great ligmoid cavity (tinus lunatus of Albinus) lies between
thefe proceffes. It is deeply concave longitudinally, adapt-
ed to the figure of the trochlea of the humerus ; divided

tranfverfely in the middle by a contraction of the articular

furface, and a faintly marked line between the narrowed
points. The upper divifion made by the olecranon is the
largeft. The cavity is divided alfo into two unequal por-
tions, by a convex line traverfing its whole length, the in-

ternal divifion is the largeft, and molt hollowed, for the
reception of the inner border of the trochlea. The leffer

figmoid cavity is oral tranfverfely, flightly hollow, con-
tinuous above with the larger cavity.

The body of the ulna is of an irregular prifmatic form,
largeft above, curved gently forward, and turning towards
the radius below. Wre diitinguifh in it three furtaces, and
a like number of angular ridges between them. The an-

terior edge or fpine paffes from the leffer figmoid cavity

in a curved line to the carpal extremity ; it is acute above,

aod gradually foftened below, till it becomes fcarcely vifible.

It gives attachment to the interoffeous ligament. The
internal edge (poiterior, Alb.) is rounded, giving attachment
to the flexui profundus above, to the pronator quadrates

below. It follows a curved line from the infide of the

coronoid procefs, and is fomewhat more prominent below,

for the attachment of the latter mufclc. The pofterior

edge (exterior, Alb.) beginning from behind the olecranon,

is ftrongly marked in its upper two thirds, and infenfibly

loft below. It gives attachment to an aponeurofis. The
anterior furface (latiis interius, Alb.) is broader above than

below, gibbous in the middle, and concave at each end ;

the hollow part below is occupied by the pronator quadra-

tus, the remainder gives attachment to flexor profundus.

Towards the upper end is a fmall hole directed upwards
for the admiffion of the nutrient veffels. The pofterior

furface (prius, Alb.) is divided through its whole length by
a prominent line ; at the upper end of the internal divifion

is a triangular fpace for the attachment of the anconeus ;

below it is covered by the extenfor carpi ulnaris.

external divifion, that neareft the radius, gives attachment
above to the fupinator brevis, below to tiieextenfors of the-

thumb and fore-finger. The internal furface is broad, and
a little concave above, giving attachment to the flexor pro-

fundus, convex and much narrower below, lying imme-
diately under the Ikin.

The carpal extremity is fmall, marked by two eminences ;

one placed externally, called the head or capitulum, the

other, from its fhape, the ftyloid procefs. The head prt-

fents a rounded articular furface, corresponding bwlow to a

triangular inter-articular cartilage placed between it and the

carpus ; externally to an articular cavity in the inner fide of

the carpal extremity of the radius. The ftyloid procefs

projects beyond the head ; ft is fmall, of a conical fnape,

the point giving attachment to the internal lateral ligament

of the wrift. Between thefe proceffes is a tranfverfe groove,

which gives attachment to the libro-cartilage juft mentioned.

Behind they are feparated by another longitudinal groove,

which lodges the tendon of the extenfor carpi ulnaris.

The ulna is formed from three points of offification, as the

6 ethc»
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<fther long bones. At the time of birth the form of the attachment to the external lateral ligament of the wrift.

olecranon in fully determined, whilll the coronoid procefs The radius refembles, both in it3 formation and ftrudture, the

projects lilt v little. The confequence u, thai tlie jrrcat fig» other long bones. At the time of birth its extremities are

moid cavity is 1 - in comparifon than in the adult, vet cartilaginous; the lower end is looncil completely ofli-

and the lciicr figmoid cavity tt proportionably fmall and lied.

(hallow. The elbow joint ; the articulation of the ulna am! radlitf

radius is fituated on the- OUtffr tide of the fore-arm. with the humerus.—The lower end of the humerus prefents

|t is thorn r than the ul. above than below, and an articular fir-face computed ofalternate eminences and de«

gentle curved u the middle. The upper 01 humeral extre- prefiions, covered by a continued emit of fmooth cartilage*

rnity, called alio the head of th« radius, prefents a circular The great figmoid cavity of the ulna is lined by cartilage,

articular furface; (lightly hollowed in the middle, corre- interrupted in the middle by a tranfvcrfe contraction and

fponding to the rounded eminence i bital end of the groove ; continued into the lefler figmoid cavity. The head

humerus. The fmooth articul: is continued a thort of the radius is alio covered by cartilage, continued over if.

way down the bone, and is broaden: on the infide, where it circular margin fora fliort way down its cylinder. Theliu-

lies m the lefler figmoid cavity. Tins di\ ifion is fupportad meral end of the ulna correfponds to the pulley, that of the

by a narr.jv.-ei" portion o{ bone, cylindrical, and of an inch radius to the capitulum at the lower extremity ot the hu-

ll) length, called the n :ck of the radius. Immediately merus. Thefe furfaces are bound together by ligaments,

below, on the inner tide, is an oval protuberance; fmooth on and covered by a fynovial membrane reflected from one to

it.; anterior half, over which the tendon of the biceps paifes, another.

ieparated from it by a burla mucofa; rough poileriorly The ligaments which more particularly fecure the joint

where this tendon is infe are called lateral, one being placed on its outer, the other

The body ol the radius is of an irregular prifmntic form, on its inner iide. The interna! lateral ligament is fixed above

which makes a natural divifion of it into three faces, and as to the internal condyle of the humerus. It radiates as it

many angulai lines. The anterior edge is more prominent defcends, dividing into two portions; the anterior is fi;ed

above than belou . The upper part gives attachment to the to the inner lide of the coronoid procefs of the ulna, the pof-

long flexor of the thumb, to the flexor fublimis, and to the terior, the fmallefl of the two, to the olecranon. The aute-

fupinator brevi; ; its lower to the pronator quadrat us. The rior divifion is covered by the tendon common to the mulcles

internal edge or fpine, acute in the middie, rounded at each proceeding from the internal condyle, and is partially united

end, gives attachment to the interoffeous ligament. The to it. Immediately under the ligament is the capfular mem-
polterior, pn minent alio in the middle, and difappearing in-

fenfibly above and be! nv, gives no mufcular attachments.

The anterior furtace is concave above, where it gives origin

to the flexor longus pollicis , a little convex below, where

the pronator quadratus is fixed. About its middle is tlie

bole for the nutrient veffels of the bone. The pottcrior

furfacc, like the former, increales gradually in breadth from
above downwards, is irregular, gives attachment above

to the lupinator hrevis, and lower down to the extenfors of

jhe thuir.b ; its inferior part, covered by the extenfor com-
munis, the extenfor tertii internodii pollicis, and the indica-

tor. The external furface is convex throughout. Its up-

per third gives attachment to the fupinator brevis : about

brane. The external lateral ligament can with difficulty be

diltinguifhed from the common tendon ot the mufcles at-

tached to the external condyle, [t i> fixed above to this

condvie, below it is united to a luge portion of the circle

of the annular ligament of the radius. It is not to Itrong,

fo large, nor fo clearly defined as the internal lateral liga

ment, its fibres diverge considerably, and are in contact with

the fynovial membrane. In addition to thefe ligaments we
find Icattered bauds of fibres travelling in different directions,

both before and behind the articulation ; their irregularity

fcarcely admits of defcription. Between them and the fy-

novial membrane lie tome cellular tiffue and fat. This fyno-

vial membrane is reflected from the humerus clofe at the

its middle is a rough eminence, into which the pronator teres margin of the articular cartilage, and is continued under the

is implanted ; below it is covered by the radial extenfors of ligaments to the oppolite furfaces of the ulna and radius,

the carpus. lining the figmoid cavities of the lirlt, and fpread over the

The carpal extremity is larger than the fuperior, irregu- bead of the latter. It is common therefore to the articu-

larly quadrilateral, the longell tide anterior. We obferve in latious of the fore-arm with the arm, and of the bones of

it an articular cavity, oblique, llightly hollowed, crofted by the fore-arm between themfelves. Thisjoint is llrengther.ed

a riling line from before backwards, adapted to two of the alfo in a remarkable degree by the numerous mnfcles which

bones of the carpus; the outer divifion to the os fcaphoi- are attached round it, and which cover it on every iide.

des, the internal to the femi-lunare. The anterior edge of The motions of thefore-arm on the arm—are confined to

the cavity is rough for the infertion of ligaments. The flexion and extenfion, the ulna executing the principal part,

poflerior offers two grooves ; the internal, broad and luper- the radius necefTarily following the fame direction. In a

ricial, gives palfage to the extenfor communis and indicator, (late of complete flexion the coronoid procefs of the ulna

the outer, narrow and deeper, follows an oblique courfe from and the prominent margin of the head of the radius arw

within outwards and downwards : through it paffes the ex- found correfponding to the oppolite hollows in front of the

tenfor tertii internodii pollicis. On the inner margin is a

lunated articular furface, correfponding to the capitulum of

the ulna. The outer fide, divided from the pollerior by a

riling fpine, is marked in a fimilar manner by two hollows.

The anterior offers two grooves for the exteniores prirni and

fecundi internodii pollicis ; the pofterior is marked by the

tendons of the radial extenfors. At the (harp ridge, bel ween

this fide and the anterior, the fupinator longus is implanted.

The prominence between the hollows is continued down-

wards into a blunt procefs, paflinc beyond the articular

furface, called the Itjluid procefs cf the radiu

humerus, the olecranon below the condyles, having moved
a coniiderable diftance from the internal one. At this time

the lateral ligaments are relaxed ; the pollerior half of the

trochlea of the humerus in contact with the capfular mem-
brane, reflected from it to the olecranon, and protected by
the triceps. Under thefe relations the joint is fecure ; dif-

placement in any direction would be almoft impoflible, with-

out tome fracture of bone. In the intermediate dates

between flexion and extenfion tlie articulation has not the

tame appearance of fecuritv ; hut from the great mobility

It e/ves ol tlie lower cud of the humerus • from its receding eatily

5 E 2 ,''. fow
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before every (kock when the' forearm !« In fucb lunation,

\« feldora meet wiih a dtllocalion of the latter under thefe

circumftances. In the est tnfion of the fore-arm on the arm,

the radius and ulna glide backwards over the artici '• ir f.ir-

face of the humerus, until flopped by the olecranon becoming

locked in the cavity adapted for its reception in the latter

bone. At this time tiie lateral ligaments arc tightened as

well as the capfule in front of the joint. It is in the ftate

of complete extenlion that luxations moft ufually occur, the

humerus paffing down hi frout of the bones of the fore-arm.

Tliis frequently happens in a violent fall on the hands.

The whole weight of the body is carried forwards with con-

fiderabli? impetus on the aims which are ft retched out to fave

the head from coming to the ground. In this cafe the fore-

arm is fixed, and the humerus, following the irnpulfe of the

body, ruptures the ligaments, and i- thrull forwards, the

olecranon oppoling itfelf to all difplacement backwards. It

would appear alfo, that advocation might occur from lift-

ing a heavy weight with the arm fully extended ; but here

the effort is voluntary, and the pain felt in the bend of the

elbow is a fuiheient warning to defift. When the fore-arm

is extended it forms an obtufe angle with the arm, and when

bent it is not found in the fame line with the humerus, but

Hants a little inwards towards the breaft. Both thefe circum-

lt3iices depend on the obliquity of the pulley at the lower

•end of the humerus. This direction of the fore-arm, and

confequently of the hand in the ftate of flexion, is particu-

larly obfervable in man, and neceffarily requires the exiftence

of a clavicle, without which the fore-arm, when bent, would

be carried to the oppolite ftioulder. Thus in the different

ranks of animals the exiftence of a clavicle, and the motion

of pronation, are found generally connected with this obli-

quity in the flexion of the fore-arm. In the ftate of demi-

flexion we may obferve a flight lateral motion of the fore-

arm on the arm, which cannot take place in the ftates either

of comple-te flexion, or extenlion.

The articulations of the ratiius 'with the ulna.—Thefe bones

arc in immediate contact at their humeral and carpal extre-

mities ; between thefe points there is a vacancy occupied

by a fiat interoffeous ligament. Above, the head of the ra-

dius is received into the leffer ligmoid cavity of the ulna
;

below, it offers a (hallow articular furface, which revolves on

the capitulum at the carpal end of that bone. Firft we
fhall examine the articulation at the humeral ends. It is lined

by the fvnovial membrane common to it, and to the articu-

lation of the fore-arm with the arm, and fecured by a

ftrong flat circular band of fibres, called the annular or

orbicular ligament of the radii::.. This ligament forms

three-fourths of a circle, which is completed by the lefler

figmoid cavity, and in which the head of the radius turns.

It is about three lines in breadth, 6xed before and behind

to the end", of the lefler figmoid cavity, loft infenfibly above

over the furface of the fynovial capfule, to which it is firmly-

united, terminating byr a more defined edge below. It is

compofed of parallel circular fibres, into which the e ternal

lateral ligament is f]v:G from above, as alfo fome oblique

fibres proceeding from the olecranon, the ligamentum adcef-

forium pofticum of Weitbiecht. The annular ligament is

of a denfe compact te- ture, frequently cartilaginous in ad-

vanced age. It lies immediately over the lynovial mem-
brane, but is no where connected in any degree with the

radius. It is covered by mufcles.

The fpace between the upper and lower articulations is

filled by the intervention of ligamentous fibres, which fur-

ther fecuve the relations between the radius and ulna. A
portion of thefe has obtained the name of the oblique liga-

ment, or chorda tranfverfalis; the remainder is included

under the general term of Intcrofleotis ligament. " The <M-

lique ligament, a I mall and flat band of fibres, paffes obliquely

from the inner edge of the coroneid procefs below ti.- lefler

figmoid cavity to be inferted into the radius at a pohitr

which lies ju!l below .is tubercle. In this: courfe it accom.
panies th? inner edge of (he tendon of the biceps, its di-

rection being oppolite to the fibre* of the interofll-ous

ligament, and i.i a plane anterior to them. Between this

ligament at id of the i triangular

fpace filled by cellu] . in which the tubercle ot that

bone revolves. The interoifeous ligament commences be-

knv the tubercle attached to the inner ridge or fpine of the

radius, from which the fibres pafs obliquely downwards and
inwards to be attached to the oppolite fpine of the ulna.

It is compofed of flat parallel fibres, leaving various inter-

vals for the- paflage of veffcls. It is covered on both its

furfaces by the deep feated muicles of the fore-arm, to-

which it affords attachments. It is more delicate above, in-

feiilihly loiiiig its (hining appearance, and interrupted by a
large vacancy, which gives paffage to the pofterior inter-

offeous veffels ; ftronger below, where we find another
opening for the paffage of the anterior interoffeous veffels.

On the pofterior furface of this ligament, and more efpeci-

ally at the upper end, we often find flat bands of fibres

decuffating it: they have been defcribed under the name of
the pofterior tranfverfal chord.

The inferior articulation between the radius and ulna,

or that at the carpal ends of thefe bones, is provided with

a fynovial capfule, and a triangular fibro-cartilage inter-

pofed between the ulna and the bones of the carpus, and
filling the vacancy obferved between them in the (keleton.

This triangular cartilage is fixed by its bafe to the pro-
minent edge which divides the articular cavity at the bot-

tom of the radius, from that which receives the capitulum
of the ulna. It is attached by its fommit to the groove

between the capitulum and the ftyloid procefs. Its edges
are united to the fynovial membranes of both articulations,

the radio-carpal and the radio-cubital. Its upper and
lower furfaces are concave and fmooth, the fuperior cor-

refponding to the lower furface of the ulna. It is occa-

fionally incomplete at the bafe, allowing of the contaft of
the two capfular membranes juft mentioned.

The capfular membrane is Ioofe, fo as not to impede the

extended rotation of the radius. It is continued from the
upper furface of the inter-articular cartilage over the ar-

ticular furfaces of the radius and ulna. It is femctimes
covered here and there by a few fcattered ligamentous
fibres, which are in many inftanccs fcarcely obfervable.

The motions of the bones of the fore-arm, between them-

fe/ves and their powers of refijlance.—We have hitherto

coniidered the fore-arm only in its relation to the arm, in

which the ulna was more effentially concerned ; the move-
ments in the prefent cafe depend chiefly, and almoft exclu-

fively, on the radius, and are neceffarily communicated to

the hand with which it is articulated below, the ulna con-
curring but little in the construction of the joint of the
wrift. Thefe bones are thus difpofed inverfcly as to im-
portance in the joints of the elbow and wrift ; above, the
ulna plays the principal part, the radius being acceffary

only ; whereas beiow, the ulna is of comparatively little im-
portance, the radius of the greateft. Their form is accom-
modated to the different ufe of each ; the ulna large above
and fmall below; the radius of little volume at its upper
extremity, broad and folid at its lower, where it fupports
the hand. This double oppofition in the form of the
bones is not only accommodated to their functions, but
renders the folidity of the fore-arm nearly equal through-

out.
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•lit. The radius, however, from in mere direct connexion

frith the hand, more immediately fuftaina any effort im-

prefied on the 'utter, an in pufhing violently, or falling, and

|g often fractured under fuch cireumftances. Still the re-

ftall of tlie general meehanifm will be, that the lame bone,

not having to fupport the motions of the two joints, the

elbow and writl, motions which are often Simultaneous,

fractures and dislocations are the lels likely to occur.

The radius may be rolled on the ulna inwards and out-

wards. In the fonnei cafe, fuppofing the radius to be hori-

zontal, the palm of the hand is turned downwards, and the

motion called on that account pronation ; in the latter it is

turned upwards, and the motion called Supination. In pro-

nation, which is the molt common polition, the humeral end

of the radius turns on its axi3 in the hoop formed for it by
the leffer figmoid cavity dna the annular ligament, while the

carpal extremity rolls over the lower end of the ulna, tracing

aw arc of a circle. In this (late the relative iituations of the

bones are changed, the radius crofting the ulna, and diminish-

ing the fpace betwe?n them. It pronation be carried

forcibly too far, a diflocation may take place in either arti-

culation ; more readily in the lower, on account of the

greater extent of motion, and lefs Strength of restraining

ligaments ; in the upper, the radius does not quit its Situa-

tion, and is fecured by a very Strong ligament, befides the

powerful fupps t of the mufcles attached round it. In

fupination the radius moves in the contrary direction, until

it becomes parallel to the ulna, beyond which it cannot go.

If it is forced beyond thefe limits a diflocation of one of the

articulations mud enlue,- molt probably of the lower. A
great obltacle to luxations of this joint, either in pronation

or fupination, is found in the triangular fibro-cartilage at

the lower end of the bones, which is very ftrong, and which
mult neceffarily be torn.

Although at firft fight one might be difpofed to ima-

gine the ulna an immoveable fulcrum, round which the

radius rolls, it is certain that in pronation the carpal end

of the ulna pafles outwards, in fupination in the contrary

direction, fo that it traces arcs of a circle in a contrary

way to the carpal end of the radius. Of this any one will

be effectually convinced by obfervation or experiment. But
as the ulna cannot roll on the lower end of the humerus, it

neceffa-ily involves the latter bone in thee- edition of thefe

motions, which it thus affifts by its powers of rotation.

Pronation and fupination then depend not only on the rota-

tion of the radius, but 0,1 the oppofite motion of the ulna,

and the rotation of the arm. Th( la f 'er of thefe is very

much more fenfible if the motion., take place whei tl

fore-arm is extended on the arm, than when it is bent :

in the former cafe, from the difpofition oi the bones and

ligaments, any rotatory motion of the ulna is impofiible, in

the latter it may exilt in a flight degree.

We have obferved that the difpofition of the bones ot

the fore-arm is fuch as to offer the belt pofiible refinance to

external efforts : nor is their pofition as to thefe motions

lefs favourable, the head of the radius lying a little before

tl ina, and the breadth of its carpal e tremity removing

it» axis from the lower end of the ulna, fo as to increafe

and facilitate the pronation an fupination of the hand,

offering at the fame time a br- or its fupport.

The hand—forms the fourth d vifion of the fu-

perior extremity; it is articu! th the lower end of

the fore-arm. It varies conlu .:,!/ \
r fize and form in

different individuals: raoft tparatively

fmaller in females. We diftingi it wo Surfaces,

a dorfal and a palmar ; I dial and ulnar ;

and alfo an upper or an:, b :hi '. lower 1 digital

end. It is eompofed of twr>iity-feven bones, which hav«
been arranged under the different titles of carpus, meta-
carpus, and fingers.

Tit Carpus.— The carpus, or wrift, is oval tranfverfely,

convex on its dorfal, hollowed on its palmar furface, where
it gives paflage to the flexor tendons. This hollow is

hounded laterally by four eminences refulting from different

bones of the carp,]'., which give attachment to a ftrong

ligament confining the tendons in their Situation. It is con-
vex at the edge next the fore-arm, offering a number of
irregular a. titular Surfaces at the border next the meta-
carpus. It is formed by two rows of fmall irregularly

Shaped bones, the upper range called anti-brachial, the',

lower metacarpal. Each of thefe ranges is eompofed of
four bones: thofe in the anti-brachial raw, commencing from
the radial edge, arc the lcaphoides, lunare, cuneiforme and.

pififorme; in the metacarpal row the trapezium, trapezoides,

magnum and unciforme. Although varying much in figure,

they have fome clraracters in common, which allow of our'
defcribing them with tolerable precifion, without rendering

confufed or obfeure our ideas of their mutual relations.

We diltinguifh in each bone fix furfcees, or Sides; an upper
or anti-brachial, a lower or metacarpal, an anterior or
palmar, 3 pofterior or dorfal, an outer or radial, and -an

inner or ulnar.

The fcaphoides, fo called from a fuppofed refemblance to

a boat, is the largeft bone of the firlt row. It is fomewhat '

oval in figure, the long axis being directed obliquely from
above outwards and downwards. The upper furface is

convex, triangular, articulated with the radius ; the lower
is alfo convex, correfp'onding to the oppofite furfaces of the
trapezium and trapezoides. The pofterior narrow, and
•grooved by the insertion of ligaments ; the anterior long
and contracted, concave towards the fore-arm, convex and
projecting below, forming one of the eminences before men-
tioned. The outer, or radial fide, is rough for the attach-

ment of the external lateral ligament of the wrift ; the in-

ternal prefenting a double articular furface, the upper nar-

row and convex, connected with the os lunare; the lower
broad and concave, forming part of the articular cavity for

the reception of the os magnum of the Second row.

The lunare, or femi-lunare, has obtained its name from
the figure of one of its articular furfaces, which refembles

a crefcent. It is not fo elongated in form as the laft bone ;

convex and triangular above when articulated with the

radius ; concave below, narroweft in its tranfverfe diameter,

articulated with the os magnum, and in a fmall degree with
the ".nciforme ; rough and unequal on the anterior and pof-

terior furfaces for the attachment of ligaments, the anterior

lide the fmalleft ; the outer face narrow, fmooth, in the

form of a crefcent, with the convexity upwards in contact

with the icaphoides ; the inner alfo fmooth, plane, articu-

lated with the cuneiforme.

The os cuneiforme (triquetrum of Albinus) lefs in volume
than the preceding, oblong and fomewhat pyramidal in Shape,

its bafe next the os lunare, its apex directed obliquely

inwards and downwards. The upper furface is convex,

articulated with the bottom of the ulna by the intervention

of the triangular fibro-cartilage before mentioned ; the

lower oblique, concave, articulated with the unciforme; the

anterior prefects on its inner fide a flat circular articular

facet articulated with the pififorme, on its outer it is rough
for the attachment of ligaments; the pofterior and internal

are alfo unequal and rough for Similar purpofes ; the external

or radial furface is plane and fmooth, articulated with the

lunare.

The os pififorme (fubrotunUumnf Albinus) has obtained

its
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. ;m-. [| b tilt f.nalk-ft of the

icsof the carpus. On its pofterior furfaac wc obfervea

ftightly hollowed articular furface, where it refts on the lafl

defcribed bone, "aflidens patellae in niodum, ant fcfamoidei,"

(Alb.) With this exception the bone it convex on all

fides, projecting beyond the plane of the other carpal bones,

rough, and unequal, giving attachment above to the flexor

carpi ulnaris, below to t lie abductor of the little finger, and

before to the annular ligament of the wrift. It constitutes

ime of the four prominent points of the palmar fide of the

carpus.

The trapezium (multangulum majus, All).) is the firft

bore on the radial tide of the fecond range of carpal bones,

and lies fomewhat anterior to them. Above it offers a con-

cave articular furface, femi-circul.tr, oppofed to t!ie fca-

phoides ; below another, convex antero-pufteriorly, concave

tranfvcrlely, articulated with the metacarpal bone of the

thumb ; on the front rough, with a deep groove at the

tipper end for the paffage of the flexor carpi radialis; the

enter edge of the groove giving attachment to the annular

or tranfverfe ligament, and forming one of the eminences

ahead] mentioned ; on the back and outer fides rough and

unequal for attachment of ligaments ; on the inner fide are

two articular furfaces; the upper, large and concave, con-

nected with the trapezoides ; the lower, narrow and plane,

for the metacarpal bone of the fore-ringer.

The trapezoides (mult3iiguhim minus, Alb.) is very irre-

gular in figure, placed like a wedge between the laft and the

following bones, the bafe of it being pofteiior, the point

towards the palm. The upper fin face is concave, quadrila-

teral, and articulated with the feaphcides ; tlie lower divided

by a convex line eroding from before backwards, adapted to

the hollow of the metacarpal bone of the fore-linger; the

dorfal or pollerior, convex, rough and broad; the anterior

poffeffing the former characters, but much fmaller ; the ex-

ternal, convex articulated with the trapezium ; the internal

or ulnar, fmaller and concave, fmooth anteriorly where ar-

ticulated with the following bone, rough behind for liga-

mentous attachments.

The os magnum (capitatum, Alb.) is the largefl of the

eight ; longeft in its vertical axis, rounded into an articular

head above, (from whence it derives its name,) of a quadri-

lateral form below. The upper articular furface is convex,

divided by a prominent line into two portions, one for the

fcaphoides, the other for the lunare ; the lower is divided

into three facets, the external articulated with the fecond

bone of the metacarpus, the middle the largeft of the three,

concave, fupporting the third, the internal or pofterior very

fmall, plane, oppofed to the inner edge of the fourth; the

p-dmar and dorfal furfaces, rough and unequal for ligaments,

the latter the largeft of the two, the external narrow, arti-

culated with the trapezoides ; the internal of greater extent

than any of the preceding, fmooth above where contiguous
to the unciforme, rough below, giving attachments to liga-

ments.

The unciforme (os hamatum ; cuneiforme Alb.) com-
pletes the fecond row of carpal bones, being the laft on the

ulnar fide. Above is a rounded angle oppofed to the lunare

;

below a fmooth furface, convex tranfverfely, the outer fur-

face fupporting the fourth, the inner the fifth metacarpal
bone ; on the anterior fide we ohferve, below, a curved pro-

cefs projecting forward, to which the annular ligament is

attached, as alio fome mufcles of the little linger ; it forms
the h ft of the four eminences referred to before ; the lu-

perior part of this furface is narrow, unequal, but fmooth,
giving attachment to ligaments ; the pofterior furface is

broad, triangular, and rough ; the external offers an articu-

lar furface above, in contaft with the o» magnum, in rough
bel.jw for ligamentary connections ; the internal is directed

obliquely, prefenting a curved, oblong, articular facet, and

a rough line below it ; the former oppofed to the cunei-

forme, the latter fervjng for attachments to ligaments.

The bones of the carpus refemble each other in ftructure ;

compofed of a cellular or fpongy fubilance, externally covered

by a thin layer ofcompact bone. They are developed from

fingle points of unification, which do not commence till after

birth. At that period they arc entirely cartilaginous, dif-

tinct, well marked, and not at all proportionably larger than

when fully offilie J, and on this account differing from the

cartilaginous extremities of the long bones.

The articulation of thefore-arm toitb the carpus, or joint &f
the wrift.—The fuperior furfaces of the faaphoides, lunare,

and cuneiforme, form by their union a common convex fur-

face, oblong traufverfely ; each bone is covered hy its pro-

per cartilage, firmly united to the ne.vt hy an intervening

baud of a fibro-cartilaginousftruCture, which feparates this

joint from the articulations of the carpal bones between

themlclves. The lower extremity of the radius, and the

triangular cartilage at the bottom of the ulna, form an el-

liptical concave furface, which receives the oppolite con-

vexity of tire carpus, fo that the fcaphoides and lunare are

oppofed to the radius, and the cuneiforme to the inter -ar-

ticular cartilage which feparates it from the ulna. The
joint is ilrengthened by ligaments on each fide, and alfo be-

fore and behind, and lined by a fynovial membrane.

The external lateral ligament is attached above to the

ftyloid procefs of the radius ; it advances forward a little as

it defcends, ai .! i^ fixed on the outer lide of the fcaphoides.

The fibres of which it is compofed diverge below, and be-

come continuous with the anterior ligament : we can ofteu

trace them on to the trapezium. Its form is irregular, and by
no means defined, theedges being varioufly connected with

the parts around it. The internal lateral ligament proceeds

from the ftyloid procefs of the ulna, and is attached below

to the inner fide of the os cuneiforme . it is implanted alfo

by fome of its anterior fibres into the annular ligament, and
piCforme bone.

Tie anterior ligament is broad, and flat ; fixed above to

the anterior part of the ftyljid procefs of the radius, and the

whole anterior edge of the articular cavity ; from hence the

fibres defcend obliquely inwards, and are fixed below in an

irregular line to the fcaphoides, lunare, and cuneiforme}

fome fibres go to the pififorme, the greateft number are at-

tached to the lunare. The flexor tendons He in front, the

fynovial membrane immediately behind it. The pofterior

ligament is not fo broad as the preceding, and more evident-

ly fibrous ; its direction is nearly the fame, being fixed

above to the pofterior border of the articular hollow of the

radius, below the lunare, and cuneiforme ; it is covered by
the extenfor tendons. Thele ligaments are in nowife con-

nected with the ulna, fo that they cannot in any fituatioi:

impede the rotation of the radius on that bone. The lv-

novial membrane is fpread over the articular furfaces of the

radius, and triangular cartilage above, and the three boDes

of the carpus below ; it is reflected between them under the

ligaments, appearing in the intervals between their fibres

in feveral fpots. The joint of the wriil is ilrengthened 0:1

every fide by ftrong and numerous tendons, fome of which
are inferted in its vicinity, others clofely bound to its furface

by ftrong tranfverfe ligaments as they pafs from the fore-

arm to the hand and fingers. The fecurity derived front

this confirmation muft be very great, without it the joint

would prefently yield to the many violent impulies it has t^
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fnftain, to which the ligaments alone would offer a very in-

adcrpiate refiftance.

'Ihc motions of the carpus on the fore-arm—are tliofe of
flexion, extenliou, lateral inclinations or abduction, and ad-

duction, and circumduction. From the clofe connedtion of
the carpal hones between thcmfelves, and with the roll of the
hand, thefe motions of the carpus may be confulered at tha

feme time as general motions of the hand. Thofe of pro-

nation and lupination depend on the motions of the bones of

the fore-arm, and are in nowife dependant on this joint.

In flexion the articular convexity of the carpus glides

from before backwards in the correfponding cavity of the

fore-arm, and the polterior ligament and extenfor tendons

are ilretched ; it may be carried to nearly a right angle with-

out violence ; an effort prefling beyond this point would
(train, and might certainly dillocate the bones.

In extenliou an oppolite fuccethon of phenomena occurs,

it is the anterior part of the joint which has the effort to

fultain. This motion is not confined to the bringing the car-

pus and haud into the lame itraight line with the fore-arm,

but may be continued in the oppoiite direction to fome extent,

fo as to make them form a conliderable angle with it on the

dorfal afpedt. The freedom of motion enjoyed by the car-

pus in this fenfe is fubfervient to many of the important

ufes of the hand, and is not to be found in other analogous

joints, where the power of flexion is greater, and that of ex-

tenfion limited to bringing the oppolhe bones into the fame

axis, as in the elbow, knee, &c. The lateral motions,

thofe of abdudtion and adduction, are more confined, efpe-

cially the laft. The lateral ligaments are alternately ilretched

and relaxed, preventing their too great extent. Circum-
duction is alfo confined to narrow bounds, more particular-

ly fo when pronation and fupination are not concerned in

producing it.

The art'iculaJions between the earpal hones—all communicate
together, being lined by a continuous fynovial membrane.
The bones lie in clofe appotition, and are bound firmly by
ligaments on the palmar and dorfal furfaces, iome by liga-

ments palling deeply between them. The three firlt bones

of the upper row are in contact by nearly plane furfaces co-

vered by cartilage, the fcaphoides connedted with the lunare,

the latter with the cuneiforme. The palmar ligaments

uniting them lie deep under the anterior ligament of the

wrift, the fibres of each palling tranfverfely from bone to

bone. The dorfal ligaments are more diitindt, the fibres

longer as they are more fuperficial, they have the fame di-

rection as the former. The fuperior, or interolTeous liga-

ments, have been already mentioned in fpeaking of the joint

of the wrift, as feparatmg it from the articulations of the

carpus. They are of clofe condenfed texture, palfing be-

tween the bones from before backwards, one joining the

fcaphoides to the lunare, the other this lad bone to the cu-

neiforme. They are very narrow, the upper fide fmooth,

covered by fynovial membrane forming a polilhed furface

with the cunvexity of thefe bones, with the edges of

whofe cartilages they are continuous. The os pililorme is

placed without the Rinks of the carpal bones, and has no

communication with the common joint between them. It

reds bv a (lightly concave articular furface on a correfpond-

ing convexity of the cuneiforme ; the joint is lined by a fyno-

vial membrane refledted from one to the other, (krengthened

by fcattcrtd ligamentous fibres. Two bands of thefe, of

confiderable fize and (Irength, pafs from the lower fide of

the bone, one to the root of the metacarpal bone of the

little finger; the other to the os unciforme. The pifiform

bone is retained in its fituation by thefe, and, in fome mea-

fure, alfo by tlte abdudtor mufcle of the little finger, to

which it gives attachment. Above we ebferve fome liga-

mentous fibres paffmg from it to the ulna, and the infection

of the flexor carpi ulnaris. It performs the office of a pa-

tella, orfefamoid bone, for this latter mufcle " politum por-

redtumque inter ejus tendincm, ligamentumque ad 08 meta-

carpi digiti auricularis pertinent. Its motions are very

limited ; it forms, together with its connections above and

below, a large portion of the channel through which the

flexor tendons glide.

To form the articulation between the lii ft and lecond row

we find the fcaphoides touching the trapezium and trapc,

Zoides, forming, in conjunction with the lunare, a cavity for

the reception of the head of the os magnum, and the cunei-

form bone fupporting the unciforme. The relpective arti

cular furfaces are covered by a thin crull of cartilage, and

preferved in their filiations by palmar, dorlal, and lateral

ligaments. The palmar ligaments are fhort and itrong,

formed by fibrous bands, palling from one row to the other

in different directions ; the moll fuperficial are contounded

with the anterior ligament of the wrift. The dorfal liga-

ments referable them in their palling from the upper row to

the lower, but are too irrregular in fize and direction to

allow of fpecific defcriptions. Indeed they are both fo

mixed with the furrounding ligamentous fibres as fcarcely

to admit of diitindtion. Of t'he lateral ligaments, the ex-

ternal is the ihortelt and llrongelt, paffiug from the fcaphoi-

des to the trapezium ; the internal ilretched between the

cuneiforme and unciforme.

The bones of the fecond row are in contact by cartilagi-

nous furfaces, and connected by ligaments, as thofe of the

firft. The dorfal tranfverfe ligaments, are very diftmdt, one

between every two correfponding bones ; the palmar are not

fo well defined, the fibres of each being (horter and more
numerous, as they are more deeply feated. We can obferve

one band, paffing from the trapezium to the os magnum in

front of the trapezoides, independent of thofe between the

contiguous bones. Between the unciforme and os magnum
is a Itrong collection ot fibres palling from fide to fide

through the depth of the carpus, adhering firmly to fuch

parts of the correfponding bones as are not covered by carti-

lage. A limilar connection exiits alio between the os mag-
num and unciforme.

The fynovial membrane is continued from one articular

facet to another, lining the ligaments we have defcribed,

appearing in many places between their fibres. Nor does it

form a continued furface only between the carpal bones, it

is extended below into the joints, between the carpus and

metacarpus; not always, however, into thofe formed above

by the os magnum and unciforme. Owing to this general

communication, difeafe of one articular lurtace is pielently

propagated to the whole ; in this refpedt it mull be confi-

dered only as a fingle joint.

The pifiform bone is in nowife concerned in the mechan-

ifm ofthe carpus ; its ufes have been mentioned above. So
clofely are the bones of each row bound one to another, that

they allow of fcarcely any peiceptftSle gliding motion. The
articulations between the two rows allow of a more lentible

movement ; though this is confined to narrow limits. It

relembles iomewhat that oblerved in the joint ofthe wrill ;

they can be bent, and extended a little on each other, as

well as iuclined laterally ; tike hrll 0,1 thefe is the molt evi-

dent. The little motion they poffels is prodvieed principally

by the articulation ofthe head ot the os magnum, which

has the greatelt effort to fuftain, and has been fometimea

luxated backwards. Notwithllanding the obfcuiity ol move-

ment in the carpal bones, it co-operates in incrcaling the

mobility of the hand, vvlulll at the feme time, bythenum-
bei
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bcr of articulating furfaccs, impulfes may be to a certain de-

g ree weakened.
Before vvc enter on the latter point, it will be proper to

take fome notice of another ligament, materially affecting

the folidity of the carpus, though deilined but in a fecond-

ary way for this purpole, its firft office being to con^ue the

flexor tendons in their paffage to the fingers. The annular

ligament in front of tin- unit, (ligarRcntumarmillare, ligamen-

tum carpi proprium,)paffes from the eminences formedby the

piriform and unciform bones to the oppofite. ones ot the

icaphoides and trapezium, completing the canal for the

flexor tendons. It is coinpoled of very ftrong and thick

fibres, becoming gradually thinner abnveand below ; rough
fupcrticially, lined behind by a fynovial burfa. It gives at-

tachment to feveral mufcles of the thumb and little hnger.

The fibres are all traniverfe, numerous and compact, fecur-

ing,in addition to its other ufes, the arch formed by the car-

pal bones. The carpus then derives its fi.mneis from the

large furtace of the articulating facets in companion with

the fmallnefs of the bones, from their number, from the nu-

merous ligaments, and from the arched form refulting from

the connection of the whole. It is further ftrengthened by
numerous tendons, the flexors in front, the extenforson its

. dorfal furface. Another caufe of the folidity of the carpus

is, that the articulations between the two ranks are not in

the fame tranfverfe line, the unciforme, and more efpecially

the head of tlie os magnum, mounting far beyond the level

of the trapezium and trapezoides, fo that any impulfe would
not a£t on all at once, and caufe a general difplacement, the

effort and the injury mufl be partial, confined to the articu-

lations between one or two ofthe bones.

The metacarpus (die m'tttelhatid, Germ.) - is compofed of

five bones, reiling on the carpus above, giving fupport to

the thumb and four fingers below. They are ftrong,

thofe fupporting the fingers parallel to each other, the

. other a little anterior, and capable of altering its poiition.

The intervals between them are filled by mufcles fo as to

form a broad and folid body. The anterior face of the

metacarpus is concave, conitituting the palm of the hand,

the polterior convex, and forms the back. The bones are

diitinguifhed, from the connections below, into the meta-

carpal bones of the thumb, the fore, the middle, the ring,

and the little fingers, or we clafs them numerically, begin-

ning on the radial fide with the metacarpal bone fupport-

ing the thumb. Of thefe divifions we fhall adopt the

latter. The firft metacarpal is the largeft, and fhorteft of
the whole ; the fecond and third are nearly of the fame
length ; the fourth and fifth are fucceffively fhorter and
fmaller. They are all fomewhat concave before, and flat

behind, prefenting feveral more or lels acute angles ; larger

at each extremity, the upper angular and unequal, the

lower forming a convex head, comprefied laterally, with an
articular furface terminating on the palmar fide in two pro-

minent points ; fmallefl in the middle of the body of the

bone, increafing gradually in lize above and below. In con-
sidering the diftinguifhing characters of each metacarpal

bone, we (hall obferve them as feen on the carpal extre-

mities, the bodies, and the digital extremities of each fuc-

ceffively, and not tire the reader by a feparate defcription of

the feveral bones, in which it would be impofiible to avoid

repetition, and which muft neceffarily be of greater length.

At the upper or carpal end of the firft metacarpal bone
we obferve an articular furface convex tranlverfely, (lightly

concave in the oppofite direction, oppofed to the trape-

zium. It is furrounded by ligaments, and gives attachment
•on the outer fide to the extenfor offis metacarpi pollicis.

J:i the iecoiid are jhree articular furfaces, the middle

concave, correfponding to the prominence of the trape-

zoidea ; the external fmall and flat, articulated with the

trapezium ; the internal divided into two portions, the up-

per articulated with the os magnum, the lower with the

following bone. The circumference of this extremity is

rough, and gives attachment to ligaments. On the palmar

fide is a rough fpot, which gives attachment to the flexor

carpi radialis ; on the dorfal a tube: cle, into which the exten-

for carpi radialis longior is infertcd.

In the third a quadrilateral articular furface oppofite to

the os magnum, bounded before and behind by inequalities,

giving attachments to ligaments ; on the outfide by a fmooth.

facet articulated with the preceding bone; on the iniide by
two (mail round articular furface6, fcparated by a hollow con-

tiguous to tl e following bone. At the external dorfal angle

is a pyramidal eminence (proceffusftyliformis), and ch fe oi«

the inner fide the infeition of the extenfor carpi radialis bre-

vior.

In the fourth, at the top, a double articular furface, ac-

commodated to thofe of the os magnum and unciforme,

furrounded before and behind by rough points for liga-

ra< ,tous attachments, on the outfide by two prominent ar-

ticular facets, correfponding to thofe of the laft bone ; on

the iniide by a (lightly concave furface articulated with the

following.

In the fifth, abroad articular furface, convex from before

backwards, concave tranverfely ; flanting outwards and up-

wards, oppofed to the unciforme, bounded before and be-

hind by rough furfaces for ligaments, on the outfide by a

fmall articular facet connected with the laft bone on the

infide by a tubercle which gives attachment to the tendon

of the extenfor carpi ulnaris.

The bodies of the metacarpal bones are all concave an-

teriorly, and (lightly convex on their dorfal furface. Al-
though rather irregular in figure we can diftinguifh in them
four fides, an anterior, a poflerior, an internal, and external.

In the firft the poflerior furface is broad ; in the three next

we obferve above a prominent line running lengthwife, which

foon bifurcates, forming the lateral boundaries of a flat tri-

angular furface, the breadth of which increafes as it ap-

proaches the digital extremity ; in the laft an angular line,

running diagonally from the inner fide of its carpal end

to the outfide of its lower extremity. In all of them the

polterior furface is covered by the extenfor tendons.

The anterior or palmar furface prefents alfo a longitudi-

nal riling line, generally more prominent towards the lower

end. It feparates the attachments of the interoffei mufcles,

and has fomewhat different directions in the feveral bones.

In the firft rounded, covered by the opponens, and flexor

brevis pollicis ; in the third giving attachment above to the

latter mufcle, below to the addu&or pollicis. The lateral

furfaces of thefe bones are broad, inclined obliquely in va-

rious directions, giving attachment to mufcles. In the f rft

they are compreffed and rounded, the outer fide giving

attachment to the opponens, the inner to the firft external

interoffeus (the abductor indicis of Albinus). In the laft.

the inner or idnar fide gives attachment to the adductor offis

metacarpi minimi digiti ; the outer fide, as well both fides

of the other metacarpal bones, give attachment to and are

covered by the external and internal interofTeous mufcles.

The digital extremities are in all convex, and nearly alike

in figure. On the palmar iide of the firft we obferve two
flight depreffious correfponding to the fefamoid bones in

front of the joint ; on the fides of the articular furfaces of

each deep hollows for ligaments, which fecure the articula-

tions between thefe bones and the fingers.

The metacarpal bones referable iu ftru&ure and formation

i the
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the other long bones. At the period of birth the extremities

are cartilaginous, oflificatiou commencing in the body of the

bone in the embryo of three months.

In the preceding defcription we have reckoned five

metacarpal bones, according to the plan followed by the

molt eminent anatomills. By many the full metacarpal bone
has been omitted, and defcribed as the fir ft bone of the

thumb, which they confider as compofed of three bones, like

the fingers. By Alhinns the metacarpus is divided into two
portions, one, compriling the four laft bones, he calls the

metacarpus maims ; the other, trie metacarpus pollicis.

The articulations between the bores of the carpus and

metacarpus are nearly fimilar in all but the firft. The
articular furface at the upper end of the metacarpal bone of

the thumb is convex and concave in oppofite directions,

adapted to the correfpoiiding fin-face of the trapezium.

The joint is furrounded by ligamentous fibres palling from

one bone to another, amongft which the external and dorfal

are the moll ftrongly marked, and the molt in number, the

internal and anterior are continued on to the annular liga-

ment. It is lined by a diftinft fynovial membrane. The
difpofition of the ligamentous fibres is fuch as to form a

capfule round the articulation, like that obferved in the

fhoulder joint, but not fo loofe. The whole is fupported by
the mufcles and tendons of the thumb. The fecond meta-

carpal bone is articulated with the trapezium, the trape-

zoides, and the os magnum; the third with the latter only;

the fourth with it and the unciforme ; the r.fth with the

laft alone. The furfaces are covered by cartilages conti-

nuous with thofe forming the joints between the metacar-

pal bones themfelves, and lined by a common fynovial mem-
brane with occafional exceptions, as mentioned when fpeak-

ing of the carpus. The ligaments on the dorfal furface

pafs in different directions from the lower row of carpal

bones, to the upper end of thofe of the metacarpus. There
are two for the fecond of thefe, one from the trapezium,

the other from the trapezoides ; the third has but one from

the os magnum ; the fourth two, pafliag from this bone

and the unciforme ; the fifth a fingle band from the latter.

They are all fhort, flat, and compact. The palmar liga-

ments are lefs diftindt, being confounded with thofe around
them. The moft evident are, a band paSing from the tra-

pezium to the third and fourth metacarpals, confining in its

paffage the tendon of the flexor carpi radialis ; and a band
between the trapezium and firft metacarpal.

The articulations of the metacarpal hones between themfelves.

—The metacarpal bones, with the exception of the firft,

touch at both ends by lateral articular facets, which have

been already defcribed. The fynovial membrane lining thofe

at the carpal extremity it open above, forming a free com-
munication with the carpus. They are fecured in their

relations by tranfverfe ligaments at both ends. At the

carpal end thefe are found on the palmar and dorfal furfaces;

on the firft of thefe the fuperficial ligaments form a continued

layer, paffing from the fecond to the laft, the more deeply

feated paffing from bone to bone. The dorfal ligaments

pafs acrofs between each bone. Beiidcs thefe, we find

immediately below the articulations ftrong ligaments paffing

deeply between the bones, uniting them moft firmly together.

At the digital end is a ftrong tranfverfe ligament on the

palmar fide, the fuperficial fibres paffing from the firft bone

to the laft, thofe more deeply feated between each individual

bone. It i6 covered in front by tendons and veffels, behind

it fupports the interoffei mufcles, and is united to the li-

gaments connecting the metacarpus with the fingero.

Among the bones of the metacarpus, the firft enjoys very

ions in every direction. The molt important

-.XIII.

motion is that which brings the thumb in oppofition to the

fingers, and enables US to gralp the object before us ; an

office which made Albinus billow on it the emphatic name of

" manus parva majori adjutrix." The freedom of this

motion depends on the extent and obliquity of the articular

furfaces, between it and the trapezium, and is favoured alfo

by their being on a plane anterior to the reft ot the hand.

Circumduction 01 the thumb is very free towards the

palm, very much lefs fo in the oppofite direction. The
interval between this and the other metacarpal bone. IS

highly advantageous in allowing of all its motions. The
four laft bones of the metacarpus arc bound fo clolely

together, as to allow of much individual motion. They can

be brought clofcr together below, and bent a little forwards,

fo as to increafe the hollow of the hand ; this motion is molt

evident in the two laft, thofe of the ring, and little fingers.

The four lalt bones of the metacarpus hold a middle rank,

as to motion and folidity, between the carpus and linger. ;

above they partake of the lirmnefs of the carpus, below

approach nearer the mobility of the fingers.

Thefingers, including the thumb,— are five in number. They
are either reckoned numerically from the radial to the ulnar

fide, or diftifiguifhed by proper names. The latter are in

common acceptation. We count, therefore, the thumb as

the firft; the fore-fii'ger or index as the fecond; the middle

finger as the third; :he ring finger as the fourth ; and the

little finger as the fifth. By this arrangement we can im-

mediately compare their relations to the metacarpal bones,

which have been defcribed alfo in a limilar numei ical order.

The lingers are compoled of rows of long bones, placed

vertically one beyond another, called phalanges ; of thefe we
find three in the fingers, properly fo called, and two only in

the thumb, the middle phalanx being wanting. They are

diftinguiflied by the names of the firft or metacarpal phalanx,

the fecond or middle, and the third or unguinal. As the

correfponding bones of the feveral rows are effentially alike

in all, we (hall include them in one defcription, noticing

the peculiarities of each. We divide them into two
extremities, and a body.

Thefrfl, or metacarpal phalanges,—are the largeft, and
longelt of the three ; of different lengths and fize, the third

being the longeft, and all diminifiHing fucceffively in volume

from the firft to the laft. They are convex on the dorfal

furface, the tranfverfe convexity forming nearly half a circle ;

concave anteriority, with (harp angular edges laterally.

At the fuperior extremity we obferve an articular furface,

oblong tranfverfely, llightly hollowed, articulated with the

correfpondir.g bone of the metacarpus ; a broad tubercle on
each fide giving attachment to lateral ligaments, divided

anteriorly by a depreflion, in which the flexor tendons pafs.

In the thumb this extremity gives attachment to theabduftor,

the flexor brevis, and the adductor. The bodies of the

phalanges arc convex pofteriorly, covered by the extenfor

tendons ; concave on the palmar fide with projecting edges,

fo as to form a kind of gutter, in which the flexor tendons

are partly lodged ; the edges give attachment to ligamentous

{heaths confining the tendons in their fituation. Tho
lower extremity offers an articular pulley, extended further

and much broader on the palmar fide than on the oppofite,

and the edges diverging confiderably from behind forward'-.

On each fide are depreffions, whioli give attachment to late-

ral ligaments.

The fcconil, or millJle phalanges,—are fmallcr and fliortcB

than the firft, which they refemble much in general figure.

The thumb poffelfes none. As to individual companion,
they differ but little, that of the middle finger is the long-

elt, the lalt belonging to the little finger the moitelt and

i F fnnllcft
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fmalleft. The upper extremity offers an articular furftce

croffed aatero-pofteriorly by a rifing line, correfponding to

the oppolite pulley of the firfl phalanx ; on each fid.

tubercles giving attachment to ligaments. The boJy
refembles that of the metacarpal phalanx. About the

middle of the anterior furface are two rough prominei

giving attachment t i the divided I the fl-.-\cr

liii.is, and lo a fibrous (heath, which crofTes over it from
fide to fide, confining alfo the tendon of the flexor pro-

fundus. Its poflerior itirface gives attachment to a portion

of the tendon of . The lower

. ,. ides that ofthefirfl.

third, or unguinal phalanges— are found, in all, five,

diminilhing in fizc from the thumb to thy little finger, that

of the former being by far the largefl of the whole. The
upper extremity or bale (from a comparifon of the bone to

a pyramid with its apex downwards), forms an articular

furface, oval tranfverfejy, with a convex line eroding from

before backwards, accommodated to the pulley of the mid-

dle phalanx ; is tuberculated for ligaments on each fide,

giving attachment behind to extenfor tendons. The body

is contracted ; on its anterior furface the flexor profundus

is fixed in the fingers, and flexor longus in the thumb.

The lower extremity, or point, is flat, rounded, broader

than the bodv, fcabrous at the edges and on the anterior

fide, fmoother behind., where it fupports the nail.

The bones of the fingers have nothing peculiar in ftructure

or formation : the firll and fecond phalanges are formed

from three offifying points, the third from only two. At
the time of birth, their figure is well marked, and their

formation very confiderably advanced.

The articulations of the thumb and fingers •with the meta-

carpus.—The convex heads of the metacarpal bones are

covered by articular cartilages, in contact with thofe lining

the concave furfaces of the firll digital phalanx. They are

bound together by lateral ligaments, and ftrengthened in

front by the (heaths of the flexor tendons, behind by the

expanfion of the extenfors, on each fide by the interoffei

mufcles. The lateral ligaments are attached above to the

fides of the lower end of the metacarpal bones, and divide as

thev defcend into two dillinct bands, which are fixed to the

fides of the correfponding bones of the firfl phalanx.

They are flrong, formed of parallel fibres, lined on the inner

furface by the fynovial membrane. In front of the joint we
find the tranfverfe ligament of the lower end of the meta-

carpus, which has been already defcribed. The fynovial

membrane is loofe, particularly before lining the extenfor

tendon in its paffage behind over the joint, and appearing

between the ligaments, which it alfo covers in front and on

the fides. In front of the joint of the thumb we find two
fefamoid bones developed in the tendons of the flexor brevis,

leaving a furrow between them, in which the tendon of the

flexor longus paffes. They reft on the head of the meta-

carpal boi e, gliding up or down, as the joint is bent or ex-

tended. They are fometimes found in the articulations be-

tween the metacarpus and fingers. The motions enjoyed

by this joint are thofe of flexion, extenfion, abduction, and

adduction ; of thefe the firfl is by far the molt confiderable,

the thumb poffeffing it in the lead, the little finger in the

mod extenfive degree.

The articulations between the phalanges are alike in all ;

the condyles, at the lower extremities of the firfl and fecond

phalanx, are covered by cartilage, and correfpond to the

little hollows at the upper ends of the fecond and third.

They are covered by a fynovial membrane, and connected

hy lateral ligaments, which pals from bone to bone, refem-

bling thofe of the preceding articulation. The fynovial

membrane is fupported by thefe, as alfo by the extenfor

and flexor tendons. It is fo clofely united to the extenfor

tendon, at the upper end of the fecond and third phalanx,

that it is almofl impoflible to fcparate them. It is continued

much further down on the bone on the palmar, than on the

! furface, forming a little bag in fro, t of the joint.

The thumb has but one of thefe articulations, which is in

every refp.-ct limilar to the joints between the phalanges of

the fill)

In this lafl part of the hand we obferve an evident de-

of firmnefs, when compared with the metacarpus a;.d

U8, and a proportionate increafe of facility and extent

of motion. The fhortnefs of the bones, however, fcarcely

offering a refilling point to external impullrs, fecures their

relations, and leffens the chance of fracture, though the

lingers are more immediately within the action of furround-

ing bodies, and more expoled to injuries than any other part

of the limb. The joints of the phahnxes of the thumb and

fingers allow only of flexion and extenfion j the latter can-

not be carried beyond the ftraight line, the former is very

free ; an effect which depends on the continuation of the

articular furfaces in front, far bcyoi d their extent on the

dorfal furface, and which is provided for by a correfponding

laxity of the fynovial membrane. The advantages of this

difpofition, for the important functions of the ' ngent, is fo

confpicnous as to require no comment. In opening the

hand, the ngers cannot be extended beyor.d the plane of

the hand ; from this fitnation they may be bent in various

degrees, until their points touch the lower end of the meta-

carpus. This geneial flexibility, derived from the fucceffive

rows of rm bones, and their peculiar modes of articulation,

allows of the f ngers being applied accurately to any body
whofe qualities we wifh to examine, whatever be its figure.

The decreafing length and fize of the feveral phalanxes per-

mit us to feize objects conveniently and : rmly, to retain.

them, however fmall. The power we poffefs of moving

them fingly, er in different degrees, of touching the palm

of the hand at any point of its furface, of fpreading them
laterally, of leparating one from another, &c. enables us to

adapt their pofii on to ever)- poffible ufe. In all the actions

of the hand, the thumb holds a confpicuous rank. Alone»

it oppofes the efforts of the other ringers, which are much
longer, and bend, as it were, to meet the thumb, whenever

we clofe them on the object. With regard to the different

lengths of the thumb, and feveral ringers, we may obferve,

that when feparated moll widely from each other, by gently

bending the points they may be brought to defcribe nearly

a circle on a plane furface, forming with the hollow of the

palm a concave hemifphere ; from which fituation they may
be further contracted, till the feveral points meet : from this

conftruction they are fuited to grafp equably and firmly bo-

dies of a rounded form. The fenfeof touch owes, in a great

meafure, its delicacy and perfection to the readinefs and pre-

cifion with which the fingers can be applied to the object

whofe qualities we wifh to examine. It would be almoft

cndlefs to defcribe the different motions of which they are

fufceptible ; thev are fo rapid in fucceflion, fo varied in di-

rection, extent, and power, fo exquifitely adapted to the in-

numerable offices they have to perform, as to conftitute an

inexhauftible, not to fay an inexplicable fubject for difcuf-

fion.

We conclude our hiftory of the upper extremity, by
fome remarks on its powers of refiflance and fufceptibility

of motion, as a complete member, enjoying the affemblage

of all the properties we have defcribed as refulting from the

mechanifm of each divifion.

The cafes in which the upper extremities are required to

fupport
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fupport great efloits, or to oppof,. a powerful irapulfe, arc

by no means fo numerous or lo frequent B3 in the lower
limbs, where confiderable exertion and refinance are ne-

ceffary, to fupport the body in the ides. In

the adion of pufhing, the band is applied to an object, the

fore-arm and arm extended between it and the trunk funn-

ing a ftraight lever, which conve] • t ol the latter

on the body to be pulhed. In this motion the ha ! being

inflected backwards on the fore-am , the joint of the wrift is

foon fatigued by the dirtenfion and preffure in front ; the

figmoid cavity of the ulna bears dnn.il) againfl the lower

end of the humerus, the tatter refts on tiie gl ity of

the fcapula, which is hxed rrmly by its mufclcs and the

clavicle.

It is only, however, when the arm is directed outwards,

that il bears directly on die glenoid cavity : if it be turned

forwards or backwards, the capfular ligament and the fur-

rounding mufcles fuftain the effort. The Frft circumftance

is moll favourable to firmnefs and continued refiftance ; and

we may obferve, that when at liberty to choofe our attitude

in pufhing with one arm, we always place it in fueh a di-

rection as to bring it to bear directly on that cavity. For
inftance, if the objed be in front, we turn ourfelves fo as to

bring the fide of the body correfponding to the limb we
are about to exert oppofite to the objed. In pre fling down-
wards, in refting on the arm, &c. the mechanifm is nearly

the fame, as far as regards the hand, which is fo much ex-

tended on the fore-arm as to form an angle with it behind,

while the fore-arm is placed in the fame line with the arm,

the joint of the elbow being I xed and immoveable. The
difference depends only on the change of fituation which
takes place in the joint of the moulder, the head of the hu-

merus preffing more or lefs advantageoufly, as the direction

of the preffure varies from the relative pofition of the object

on which the limb refts.

The beft poffible direction is where the arm is extended
laterally, fo as to bear on the glenoid cavity, the fcapula

being at the fame time fupported diredly by the clavicle.

It is underftood that in every Gafe the pofition of the limb

is preferved by mufcles, which are called on to act more or

lefs, as that pofition is more or lefs favourable for fuftaining

the effort, and become tired in the fame proportion. This
obfervation is more particularly applicable to the cafe in

which the upper extremities have to fuftain the whole
weight of the body, as in the inftance of tumblers, when
the hands are placed on the ground, and the body raifed

into the air, the upper exerting for a time the functions of

the lower extremities. This attitude is both difficult and
painful, from the want of fufficient mufcles to maintain it,

and from the fmall extent of the articular furfaces. The
wrift fuffers more particularly, as in marching on all-fours,

becaufe thefe furfaces do not bear on each other, but on the

front of the joint ; the elbow is not lo much diftended from
the conftrudion of the articulation ; the (boulder-joint fuffers

almoft equally with the wrift, from the preffure on its cap-

fule. The upper extremities are articulated with the trunk

in a plane pofkrior to the lower ; the line of gravity in the

attitude above-defcribed is anterior to the fupport, and we
find, confequently, that to prcferve the balance, to counter-

act the tendency to fall forwards, the lower extremities are

thrown confiderably backwards.

The motions of the upper extremity are fo numerous

and varied, as fcarcely to admit of claflitica'.ion ; they are fo

familiar as not to require defcription. The mechanifm by
which they are performed has been confidered in treating of

the ftvcral articulations, and may readily be applied to any

cafe ; we fhall now only briefly recapitulate the more mate-

rial points. The (houhlcr is the centre of motion oi

whole limb ; the arm gives the general movement, the]

below thole which are more partial. The motions oi

moulder afled the whole limb ; as we defcend, the ;•'-:

arc more and more confined. A finger may be employed

while the arm is motionlefs ; if the latter is moved, all

below mult i attake of the motion. It is from the combi-

nation of the feveraf partial motions that the increalc and

variety of the whole are derived, and their- are multiplied the

lower we go. The hand enjoys the individual motions of

its component parts ; a general motion from the joint of

the wrift ; a more general ftiH from the connedion of the

bones of the fore-arm and the elbow, which is increafed to

a ftill greater extent by the moulder joint and fhoulder.

The motiors then may be more compound as we defcend,

as well as more partial, becaufe each part enjoys the motion

reiulting from its proper articulation, in coii]undion with

all thofe above it. This general adion of the parts of the

upper extremity is obfervable in feizing or grafping any

body, or in embracing, where all the articulations are bint,

or in the oppofite adions of fpreading the arms, or extend-

ing the whole limb in different diredions, &c. It is more
commonly feen under cafes where the different joints are iti-

fleded varioufly at the fame time, fome extended, and
others bent, thefe motions being often alternate. All
thefe modifications of adion may be obferved in pufhing,

pulling, climbing, grafpiug a diftant objed, fwimming,
linking, &c. &c. In fhort, in all the familiar exercifes of

the upper extremity we are conftantly in the habit of per-

forming. We cannot conclude without hinting at thofe
impreffive actions of the upper extremity* which form a
mute language employed moil emphatically in aiding the
expreflions of our paflions, or our will ; it is enough to
fay, they are as numerous and varied as the feelings which
bring them into play

The lower extremity—is divided, as the upper, into four
parts, viz. the hip, the thigh, the leg, and the foot, each
of which has a more or lefs ftriking analogy with the cor-

refponding divifions of the upper extremity. We fliall

examine their points of refemblance and difference more mi-

nutely hereafter ; at prefent, we would obferve only, that

the bones, which form the bafis of the lower extremity, are

more maffy and folid in their forms, and are hence adapted
to their fundions, as organs by which the reft of the body
is fupported and moved. Their prominent charader isfo-

lidity and firmnefs ; in the upper extremity every thing is

conftruded for variety and quicknefs of motion.

The lower extremity is conneded with the trunk by the
articulation of the hip bone with the bafis of the vertebral

column, the facrum; through which the whole weight of the

body is tranfmitted to the bones of the hip. The connec-
tions of the two hip bones with the facrum behind, and with

each other in front, form a bony cavity called the pelvis,

the principal ufes of which are, to contain fome important
vifcera, to offer a bafis of fupport to the trunk above, and
two fixed points for the motions of the limbs below. It is

in the laft functions only that we fliall have occafion to no-
tice the pelvis here j we fliall not, therefore, enter into a de-

fcription of it as a whole, but attend to thofe of its parts

which bear on the prefent fubject, and correfpond to ana-

US portions of the upper extremity.

The os coxa 1

, os innominatum, hip, or haunch bone, is

lareeft of the broad bon
|

d laterally at the lower
end of the trunk, connected with its fellow in front, by
means of cartilage, and feparated from the oppofite bone
behind by the

i ion of the facrum, The hip. I.

is very irregular in figure, broad and flattened above, con.

5^3 traded
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tra&ed and maffy in the middle, and apparently more (len-

der in the anterior and lower portions: it is curved fo as to

have its flat furfaces in almoft oppofite direction* ; the upper

divifion is flattened from fide to Cde, the lower from back
to front, the change of direction taking place in the middle

portion. In young fubjects this bone i:; formed of three

icparate pieces ; a fuperior, called the ifium, an anterior,

<• pubes, and an inferior, the ifchium. In the adult they

are fo intimately united] that we can with difficulty trace

their former line of fcparation. We can fee therefore no

reafon for defcribing as diltiiict, what in its perfect, (late

forms but one folid bone. We (hall confider it as fuch ;

but, not to deviate too much from common ufago, (hall

notice the different divisions as we proceed, and afterwards

particularly deferibe their lines of union. We ditlinguifh

in the os innominatum two furfaces; an internal or pelvic,

an external or femoral, and a circumference or border,

which is again fubdivided into feveral parts.

The external furface looks outward above, and forwards

below ; it is covered by itrong and numerous mnfclcs. The
outiide of the broad upper divifion, the dorlum of the ilium,

is convex and concave in different parts ; at the pofterior

and fuperior part is a rough eminence, which gives attach-

ment to the gluteus maximus ; below tiiis a furface, concave

and broad behind, convex and gradually narrowing iu front,

jives attachment to the fibres of the gluteus medius ; it is

bounded by the eminence ju It mentioned, by the upper

edge or crifta of the ilium, and below by a femi-circular

line, with the convexity upwards, paffing forwards from a

deep notch behind, (the great facrolciatic, ) and terminating

in the crifta of the ilium in front. The fpace comprifed

between this curved line and the deep articular cavity below,

gives origin to the gluteus minimus ; it is concave behind,

and gibbous in front. At the anterior part, immediately

above this cavity, is a rough impreffion, where the curved

lendon of the rectus cruris is fixed. The portion of the

external furface, which is directed downwards and forwards,

is very irregular in figure. Above is a deep and large ca-

vity, called the acetabulum or cotyloid cavity ; it forms

early the half of a fphere, lined by cartilage in its upper

two thirds, the lower part a little deeper, lodging fome

•ellular tiffue, and the itrong ligament paffing to the head

of the thigh-bone. The margin of the cavity is irregular

and waving, more prominent above than below, furmounted

by a ligamentous ring, which makes the acetabulum It ill

•leeper, interrupted towards the inner fide by a notch, com-

pleted by a ligament which leaves only a fmall opening for

the pafTage of the articular veffels ; it gives attachment to

the capfular ligament of the hip joint. The bone furround-

ing the cotyloid cavity is thick and mafTy, efpecially at the

upper and outer fides ; the cavity itfelf is directed obliquely

outwards, downwards, and forwards. Below, and on the

inner fide of this cavity, is a large hole, of an oval fhape,

the foramen ovale, obturatorium, or thyroideum. Its long

diameter is from above downwards, its edges are acute and

rough, except at the upper part, where there is a fmooth

gutter directed obliquely from above inwards and down-

wards, in which the obturator nerve and veffils are lodged.

The groove is formed by the internal and external edges of

the circumference croffing each other at the top of the oval>

the latter paffing in front to a point called the fpine of the

pubes, leaving the oblique hollow between itfelf and the

internal margin which paffes up in the oppofite direction.

The foramen ovale is clofed by a ligament attached to its

edges every where but at the groove juft mentioned, where

it leaves a vacancy for the paffage of the obturator veffels,

&c. Iu the female this foramen is fmaller than in the male,

and of a triangular figure. On the inner fide of the foramet
is a rough and unequal furface, broader above and below
than in the middle, giving attachment to portion* of the
triceps, and the external obturator mufcle.

The internal or pelvic furface is concave, correfpondinpr

in its diredtioB to the external or femoral, covered by mui-
clcs which arifc from it. The anterior part of the upper
divifion, the fofTa iliaca, is occupied by the iliacua interims

mufcle ; the pofterior is very fcabrous a rid unequal, divided

into two portions, of which the anterior is covered by carti-

lage, and articulated with the facrum, forming the ficro-

iliac fympbifie, ref?mbling fomewhat in outline the human
car, the pofterior is convex and very rough, giving attach-

ment to the itrong and numerous ligamentous fibres which
connedt this bone with the facrum above. Below the iliac

foffa, croffing from the articular furface to the anterior an-

gle of the bone, is a prominent angular line, forming a part

of the fuperior aperture of the pelvis, feparaling the upper
divifion from the lower. The latter prefents a plane fur-

face behind, broader above than below, giving attachment

to the obturator internus and levator ani ; in front of tin's

is the obturator foramen, and in the infide of the latter a

narrower furface corresponding to the bladder above, giv-

ing origin to a part of the obturator internus below.

The circumference of the os innominatum is exceedingly

irregular, with alternate prominences and hollows, and is

divided into four portions, viz. a fuperior, an inferior, a

polterior, and an anterior. The fuperior margin bears the

name of the crifta of the ilium ; is convex, narrower in the

middle than at the ends, and inclined outwards. The inner

edge, or labium, gives attachment to the tranfverfalis abdo-

minis, and quadratus iumborum ; the external to the ob-

liquus externus, the latiffimus dorli, and the fafcia of the

thigh ; the middle convex portion to the obliquus internus.

The anterior margin is concave, and its lower half nearly

horizontal. Its union with the crifta forms the anterior

fuperior fpine of the ilium, which gives attachment to the

tenfor vaginx femoris, the fartorius, and the upper end of

that part of the tendon of the external oblique, called

Poupart's ligament. Below this point is a flight notch,

rifing again into another eminence, the anterior inferior

fpine of the ilium, from which the rectus crucis arifes.

This is fucceeded by a fmooth hollow, over which pafs the

pfoas magnus, and iliacus, bounded by a protuberance

called eminentia ileo-pectinea, into which the tendon of the

pfoas parvus is implanted, when it exifts. On the infide ot

this there is an oblique furface, concave, triangular, with

the bafe outwards, and the point inwards, bounded in front

by a line which is continued from the oternal margin of the

obturator foramen, behind by a (harp ridge, the crilta of

the pubes, which is continued from the tranfverfe line de-

fcribed as croffing the pelvic furface. Over this concave

fpace pafs the crural veffels. The anterior margin termi-

nates by uniting with the inferior, at a right angle, called

the angle of the pubes. A little before its end we obferve

on it a projecting point, the fpine of the pubes, giving at-

tachment to the pyramidalis, and the external pillar of the

abdominal ring, formed by the tendon of the external ob-

lique. The inferior margin is the fhortelt, prefenting above

a perpendicular oblong furface, forming with the oppofite

bone, by the intervention of cartilage, the fymphylis pubis;

below this the edge is thinner, forming with the oppofite

one the arch of the pubis, affording attachment to the

gracilis, to portions of the triceps, to the corpus caverno-

fum, the tranfverfalis perinei, and the erector penis, or

clitoridis. The upper half of this bony plate is called the

defcendicg ramus of the pubis, the lower the afcending ra-

4 mus
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nms of the ifchium. The pofterior margin is the raoft ir-

regulnr in its outline. Beginning from above we obferve

the angle formed by its junction with the fuperior mar) .

the fuperior pofterior fpine of the ilium, an hollow (Sepa-

rating it from the eminence below, the inferior pollenor

fpine ; a very deep notch tin mi ig part ot the facro -Idaho

notch ; a (harp prominence, the fpine of the ifchium, giv-

ifl attachment to the fuperior gemellus, the COCCygeus, and

the lefi'er iaero-lciatic ligament ; a fmootii concave furface,

over which the tendon ot the obturator interims plays ; and

a broad eminence where it joins the inferior margin, the tu-

berofky of the ifchium giving attachment, externally, to

the quadratus femoris, and the great head of the triceps;

within to the great faCFO-fciatic ligament, and the inferior

gen ellus, in the interfpace to the biceps, the femi-tendino-

ius, and femi-membianofus.

The os innaminatura is in ftructure like the other flat

bones ; the two compact tables, enclofing the more cellular

parts, touch each other in the middle of the iliac foffa, and
again at the depreffion in the acetabulum. It is developed

from three points of ofliticatkm, at the angle of the pubis,

the tuberofity of the ifchium, and the middle of the upp;r
diviiion, or ilium. The union of the bony plates proceed-

ing from thefe points takes place between the ilium and

ptffces at the eminentia ileo-pectinea ; between the latter and

the ifchium, in the middle oi the branch which forms the

inner fide of the foramen ovale, and the halt of the arch of

the pubes ; between the ifchium and the ilium at the great

facro-fciatic notch. The junction of the three takes place

in the acetabulum, which forms the principal point of

union ; the ilium makes the upper part of the cavi;y, the

pubes the anterior, the ifchium contributing the principal

fhare, and completing it at the inferior and poiterior porno, s.

The part which either bone takes in forming any of the

principal features of the os innominatum will be immediately

feen, by obferving their lilies of union with each other. At
the time of birth the acetabulum, being far removed from

the centres of oflincation, is wholly cartilaginous, as are alfo

the different eminences, the fpines, and the criftoe. It is

not till the time of puberty that all traces of cartilage are

obliterated. The os innominatum is articulated with the

facrum, by the lacro-iliac fymphyfis ; with its fellow, by the

fymphyfis pubis ; and with the thigh-bone by means of the

cotyloid cavity. We fhall fay nothing of the two former of

thefe connections, but that they are exceedingly ftrong,

and the bones bound fo clolely together, as not to allow of

any perceptible motion ; we fha'.l defcribe the lalt after

having gone through the hiltory of the thigh bono.

In commenting oil the mechanii'm of the moulder, we had

to notice its articulation witti the trunk, and the motions

refulting from its peculiar mode of connection ; in the pre-

fent inflance we find an immoveable adherence of furfaces,

which allows of no deviation from one determined politiou.

In confequence of this total want of motion, we fhall not

enter on the detail of the connections of the hip bone with

the trunk, or with its fellow ; they can influence the func-

tions of the lower extremity no farther than by transmitting

to it the weight of the body.

The oblique direction of the articular furfaces of the

facrum, which gives it the form of a wedge driven be-

tween the two offa innominata, is well adapted to the

purpofe of tranfmitting fecur.-ly the weight of the trunk

to the latter bones: the flronger the depreffiag impulfe,

the more clofely the furfaces are brought together; the

fliock mult be violent indeed, which can in anywife

loofcn their connection. It is then through the medium of

the facrum that crery effort is propagated to the two hip

bonet, which in fome positions are the immediate Ink o
fupport, while in ot!: ra they continue tli impulfe to the
limb below. III the common attitude of fitting, the trunk
is fupported on the tubeivfities of the ifchia ; i.i progrtflion,

or in Handing, on the cotyloid cavities. The!.- being at a

dillame from each other, facilitate the DM .
-

t li I,-,

and increafe their extent, the pubi'8 executing one of the

offices of the clavicle, in keeping the hip joints far afunder,
as the clavicle does thofe of the fhoulder. It will be l. ,

from the defcription of the hip bone, that its furfaces and
circumference give attachment to numerous and powerful
mufcles, by far the greater number or which are deftiued to
regulate, or to give vigour and effect to the motions of the
thigh anil leg, and to balance the varying weight above:

them.

The thigh—is the diviiion of the lower extremity between
the hip and the leg. It is formed by a fingle bone, called

the f.mur, or thigh bone.

The femur is the longelt bone of the body, the largcft

in volume, and the (Irongefl, It has a coufiderable curve
forwards, is contracted in the middle, wider and more bulky
at each extremity, one of which is called the upper, or itiacj

the other the lower, or tibial.

The upper extremity includes three remarkable emi-
nences ; the head, fupported by a long neck, and the great
and little trochanters. The rounded head of the femur is

received into the cotyloid cavity of the os innominatum ; it

forms more than half of a fphere, directed upwards, inwards,
and a little forwards ; fo that the greatefl part of its con-
vexity is above, and its axib the fame as that of the neck,
which fuftains it. The convex furface is fmooth, except
juft. below the centre, where we find an hollow, which gives
attachment to an inter-articular ligament ; it extends further
in front than behind, above than below, and terminates in

a waving line at the neck. The latter contracts immediately
below the head, anil becomes a little flattened vertically,

the upper edge remaining the widelt ; it is longer below
and behind, on which aspects it is alfo hollowed, than
above and in front ; joined by a broad balls to the body of
the bone, from which it Hands off in a direction flan ting
upwards and inwards, advancing at the fame time a little

forwards, forming with it an angle more or lefs obtufe.
The length and obliquity of the neck vary conliderably in

different fubjects, being in fome nearly horizontal. The
great trochanter is on the outer fide, directed a little back-
wards, below the level of the head, riling above the hollow
of the neck, quadrilateral, convex on the outlide, and
exeefiively rough for the attachment of ftrong tendons, the
tendon of the gluteus maximus pafflng over the fmooth fur-

face at the pofterior part ; hollow, and of much lefs extent on
the infide, giving attachment above to the tendons of the
gemelli, the obturator internus, and the pyramidalis below,
and towards the back part to the obturator internus. It
has rough and irregular boiders ; to the anterior is fixed the
tendon of the gluteus minimus; to the lower part of the
pofterior the quadratus ; to the upper the gluteus medius ;

to the lower the vaftus externus, The attachments of
thefe mufcles are hardly, however, confined to the edges of
the trochanter ; their tendons are implanted alfo to a greater
or lefs extent over the outer furface, for which purpofe
its roughnefs, as mentioned above, feems particularly de-
figi'.cd. The little trochanter is placed at the internal and
pofterior part of the bale of the neck, oblong and fome-
what pyramidal in (hape, its rough fummit giving attach-
ment to the united tendon of the pfoas magnus and iliacus.

From its bafe we trace two prominent lines procc
obliquely upwards to the great trochanter, one uniting

them
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them In front, the other behind. Tliefc, in conjunction
with the two trochanters, mark the circumference of the
balls of the peck, a-i<l give attachment, more especially the

anterior, to the c 'anient of the hip joint. The
body of the thigh bone is convex forwards, and hollowed
behind, appearing nearly cylindrical when viewed in front,

but almoft triangular above, and flattened tranfverfely to-

wards the lower end. It hits been divided in descriptions

into three furfaces and as many angular lines ; thefe cha-

racters, however, are not drongly marked ; the furfaoes are

univerfally fmoot'n, the dividing lines blunt and rounded, if

we except the poiterior ridge formed by the union of the

internal and external furfacea, called with great propriety

the linea afpera, or fpina femoris. This is formed by two
converging rough lines, commencing from each trochanter

above ; that which proceeds from the trochanter major is

the moft prominent and rough, giving attachment to the

gluteus maximus ; the pectineus is affixed to the other ; and
the interfpace is occupied by the quadratus and a portion of

the triceps. The double ridge, formed by the approach
of the two rough lines, is continued down the bone, when
it again divides into two lefs remarkable lines, which termi-

nate in the condyles at the lower extremity. The whole
middle of the linea afpera gives attachment to the triceps ;

a portion of the biceps has its origin at the lower part,

which is continued along the line diverging towards the

external condyle ; the line going to the internal condyle is

fcarcely obfervable for a little way below the point of bifur-

cation. Thefe two branches of the linea afpera leave a

triangular interval between them, fmooth and fomewhat
concave, correfponding to tiie popliteal velTels. Befides

the mufcles tixed to different parts of the linea afpera, the

vaftus externus is attached to almoft the whole extent of

the line, proceeding from the great trochanter to the

external condyle ; and the vaftus internus is connected in

a fimilar manner to the line from the little trochanter to the

internal condyle. The furfaces of the body of the femur

are covered by thefe mufcles, and by the crureus, which
cover the bone at every point, excepting towards the lower

end, and the fpace intercepted between the bifurcation of

the linea afpera. The nutrient arteries of the body of the

bone are found in the courfe of the linea afpera ; the prin-

cipal one about the point ofconvergence above.

The lower extremity much exceeds the upper in volume,

and prefents two eminences called condyles, the internal and

external. They are both convex, projeft more behind than

in front, are fmooth below for articulation with the tibia,

this furface being terminated behind by two hollows, which
give origin to the heads of the gaftrocnemius. They
diverge behind, leaving a deep notch between them, where

the crucial ligaments of the knee joint are fixed ; on the

front they are joined by a continued articular furface,

which is hollowed to receive the knee-pan or patella ; the

edge of the pulley formed by the outer condyle being more
elevated than the oppofite one. The articular furface ter-

minates abruptly in the lateral direction, in the perpendi-

cular rough fides of the condyles ; in front it is continued

a little way up the bone, ending in a (lightly prominent

edge. The internal condyle gives attachment on the inner

fide to a lateral ligament, and to the tendon of the triceps.

The external furface of the outer condyle ia marked by a
deprefiion to which the popliteus is affixed, and by an emi-

nence for the external lateral ligament of the knee. The
articular furface of this condyle is broader than that of the

internal, and not fo convex, the anterior pait being nearly

plane ; and it is continued much higher up in the front

t .1 the oppofite fide. The internal condyle, when the

thigh bone is placed perpendicularly, appeara to defcend

much lower than the external ; but in the natural oblique

direction of the femur, the bottom of the two condyles will

be found nearly in the fame horizontal plane, the internal

ftill exceeding a little.

The femur i compact in its (Iructure in the middle part,

reticular and fpongy at the extremities, which are yet car-

tilaginous at the time of birth. Offification commences in

the middle of the bone, and it is not till after this has

reached the extremities that we obfervc three centres of
offification above, in the great, the little trochanter, and
the middle of the head, and two below, one for each con-

dyle. The cartilages between them and the body of the

bone gradually decreafe in thicknefs, and they become
united, the two trochanters the firft, then the head, and lafl

of all the conjoined condyle. It is not till the bone has

nearly arrived at its complete and adult form that the line of

fcparation is entirely obliterated. In infancy the neck of

the bone is nearer at right angles to the body than at any
after period ; as the age advances the angle becomes more
and more obtufe in the majority of fubjecls ; in for.ie few

it fcarcely alters its direction. This alteration, from an ho-

rizontal to an oblique line, is a proof among many others

how little the functions or growth of the animal body are

hibjedt to phyfical laws ; we Ice the neck of the thigh bo- e

riling-, as it were, in direct oppoiition to the weight of the

fuper- incumbent body. This portion of the femur is alfo

proportionally fhorter than in the adult, and wholly carti-

laginous. The body of the bone is ltraight, inftead of being

curved forwards, as in the adult ; and the inferior extremity

is comparatively of larger dimenfions. Thefe characters of

the infantile bone are lott as it gradually becomes developed,

and acquires its remarkable denfity and firmnefs. '<

thigh bone is articulated above with the os inuominatum,

below with the tibia and patella.

The articulation of the femur with the os innominati/m, the

hip joint.—The furface of the cotyloid cavity of the hip bone
is lined by an articular cartilage, of which the central parts

are thinner than the circumference. It terminates at the

eelge of the deprefiion obfervec1

at the inner and lower parts

of the cavity, which is filled up by a fatty cellular tiffue,

fupplied by numerous veiTels. The bony margin of the

cavity is completed by a ligament croffing the notch, and

the whole rim of the acetabulum is furmounted by a circu-

lar ligament, called the cotyloid ligament, which much in-

creafes its depth. In this round articular cup, or acetabu-

lum, the head of the thigh bone is lodged. The latter is

covered by cartilage thinner at the circumference than

towards the centre, where it is partially interrupted by the

infertion of a ligament, and accommodated exactly to the

oppofite furface of the acetabulum ; the cartilaginous head,

however, is fo deep as not to be wholly embraced by this

cavity in anv pofition ; and hence fome part of its margin
always appears expofed on turning back the enveloping

ligament. The contiguous furfaces are fecured in their

relations by a very ftrong capfular ligament, fupported by
fibres from the neighbouring parts, and furrouncSed on all

fides by mulcles ; and by an inter-articular ligament. The
oppofed furfaces are covered by a fynovial membrane.
The cotyloid ligament adheres firmly to the edge of the

acetabulum at every point, excepting the great notch which
it erodes. It is thick at the border next the bone, thin at

the oppofite prominent margin, broader above, and ex-

ternally thin in the contrary directions, and partially broader

wherever there is any deprefiion in the offeous rim, fo that

the unconnected margin of the ligament is exactly plane

throughout. It is formed by ligamentous fibres arifing

from
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from the edges of the cavity without, inclining gently

towards it in their progrefs, and inferted again into the

of the margin within at a greater or left diftance from
their point of origin. Thefe fibres receive an addition

above from the curved tendon of the rectus cruris; below
. are confounded with the fibres of another ligament,

completing the great notch. The latter is formed by two
crofs planes of fibres palling from one edge to the other;

they decuflate each other in their courfe, one band corre-

fponding to the furface of the joint, the other to the edge

of the obturator foramen, from the ligament o

which it parti v takes its origin. They leave a vacancy

The interior, or round ligament, (ligamentum teres, in.

ternum) is entithd to alisoft any name rather than round
;

it is flatten! d, and of a triangular figure, the bale towards

the acetabulum, the fummit next the head of the femur. It

is lixed at one end to the extremities or corners of the great
l

i lytoid cavity, and to the pollerior edge of the

trai.lverlr ligament occupying the vacancy ; from thence it

mounts obliquely backwards, and is attached to the depref-

lion noticed towards the centre of the head of the thigh

bone. It appears as if compofed of two bands of fibres,

one arifing from the luperior, the other from the inferior

extremity of the great cotyloid notch, which approach
b ', w tor the paflage of vefl'cls into the joint ; towards the each other towards their oppofite infertion. The upper of

brim of the cavity they are continuous with the cotyloid

ligament in the manner above-mentioned ; they give a par-

tial attachment alfo to the ligamentous caplule. The co-

I ligament, in conjunction with thefe bands, completes

the figure of the acetabulum, and by increaling its depth
fecures the joint without in any degree dimimlhing the

motions of the head of the femur, to the preffure of which

it readily yields. They are both lined towards the joint by
the fynovial membrane, which is continued over the edge
of the cotyloid ligament a little way down the oppofite fur-

face, before it is reflected to the capfular ligament. Thefe
two lad are oppoled to each other in part by its interven-

tion; towards their mutual attachment to the brim of the

cavity they are intimately united. Into the articular hol-

low thus conftituted, the head of the femur is received, and

fecured by an orbicular and internal ligament.

The capfular ligament of the hip joint, (1. orbiculare,

membrana capfularis femoris, Soemm.) extends from the

circumference of the acetabulum to the bafe of the neck
of the femur. It is fixed to the bony margin of the former

from the line of infertion of the cotyloid ligament, to a (hort

fpace beyond it, fo as to furround the latter, which projects

freely into the joint. Its infertion extends further beyond
the cotyloid ligament in front and on the outer fide than it

does internally, where it may be almoft faid to arife from its

very edge. From this circular attachment the capfu'e de-

fcends, enveloping in its courfe the chief part of the neck of

the femur, to the circumference of whole bafe it is finally

fixed. In front it reaches the oblique line between the

trochanters, the linea inter-trochanterica; behind, fome of

its fibres only reach fo far, the greater number are im-

planted into the neck between the pollerior oblique line and
its middle; above, it is fixed to the root of the preat tro-

chanter; below, it extends nearly to the little. The cap-

fular ligament is in general very thick, and of a clofe and
condenfed texture ; it is thinned: internally and behind,

thicker externally, and moll decidedly fo in front, where it

is ftrengthened by a layer of longitudinal fibres arifing from

the anterior margin of the os innominatum, and from the

anterior inferior fpine, and fixed below to the anterior linea

inter trochanterica. In other parts of the ligament the

courfe of the fibres is lefs diflinftly marked ; from the mar-
gin of the acetabulum they follow different directions, de-

cufTating each other, and leaving occafional intervals, more
efpecially below, through which vefTels pafs to the fynovial

membrane. This lad is occafionaliy expofed and bare on the

fide next the obturator foramen. The capfular ligament is

covered in front by the reffus cruris, pfoas magnus, and

iliacus internus, a fynovial burfa lying between them; on

the internal fide, by the obturator externus and pe&ineus ;

behind, by the quadratus femoris, the gemelli, the tendon

of the obturator internus, and the pyramidalis; above and

without, by the gluteus minimus, which is more clofely

connected with it than any other of thefe mufcles.

thefe is by far the weakeft ; in many cafes it appears only

as a duplicating of the fynovial membrane, encloling only a

fmall number of ligamentous fibres. It mull reftrain the

head of the femur from quitting the cavity upwards and
outwards, and mull be partially, if not entireh , ruptured in

the luxations in thofe directions; in the difplacement

towards the obturator foramen it would not apparently fuf-

fer much injury.

The fynovial membrane lines the cotyloid cavity, is fpread

over the fatty cellular tiffue, occupying the finus at its bot-

tom, is reflected from thence over the internal ligament,

which it wholly encafes, adhering to it more or lels inti-

mately in different parts ; it covers the articular cartilage

of the head of the femur, is continued over the periofleum

of the neck, which appears through it as if formed of pa-

rallel fibres ; at the bale of the neck it turns back over the

inner furface of the capfular ligament, lines it to its attach-

ment round the brim of the acetabulum, and from thence

partes over the cotyloid ligament. The hip joint is very

much ftrengthened by the furrounding mufcles, efpecially

by thofe which immediately cover it.

The motions which take place in the hip joint refemble

thofe in the fhoulder ; they are, however, with the excep-

tion of rotation, lefs extenfive, owing to the immobility of

the cotyloid cavity, its great depth, and the comparative

tightnefs of its capfular ligament. The femur can be bent

on the hip bone, extended, "brought nearer to, or removed
further from, the mclial plane, moved between thefe di-

rections, or carried round in a circular direction (circum-

dudion), and rolled inwards and outwards. In the molt

common pofition, with the thigh iu the fame line as the

body, the fummit of the great trochanter, which can be
always felt externally under the integuments, is in the fame

horizontal line with the fpine of the pubis, and about the

middle of an oblique line extended between the fuperior

anterior fpine of the ilium, and the tuberofity of theifchium.

By a previous knowledge of the relative pofition of this

eminence to points which can be ealily felt, we (hall be
competent to decide on any accidental displacement, as

well as to follow the alteration of pofition in the different

motions of the femur.

When the thigh is bent, the head rolls in the acetabulum

in the axis of the neck, the fummit of the trochanter recedes

from the fpine of the ilium, and approaches the tuber of

theifchium, and the lower end of the bone is advanced. In

moderate flexion there is but little alteration in the relations

of the articular furfaces; when carried to its greatefl degree,

a portion of the head of the femur quits the acetabulum,

and rells on the pollerior part ol the Capfular ligament, which
undergoes confiderable diftenfion Extension of the thigh is

the replacement of the limb in its former llatc, Irom the poli -

tion of flexion. The very dole manner 111 which the head
of the bone is covered in front by the llrong ligamentous

fibres, which proceed from the anterior and inferior fpine

7 af
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of till" ilionii and the neighbouring anterior portion of the

cotyloid line, entirely prevent us from carrying the limb

backwards beyond a perpendicular line drawn from the pelvis

downwards, if the latter part be preferved immoveable.

The degree of motion in this direction, if it exilt at all, is

very trilling, fuppofing the trunk to be crcc°t, and the pelvis

fixed ; the apparent freedom of motion ill the direction of

extension arifes from the pelvis being ordinarily moved in

the oppofite direction.

In abduction, or removing the thigh from its fellow,

the great trochanter riles towards the foffa of the ilium,

which it touches, if the motion be continued as fir as polfi-

ble, and thereby limits the extent of that motion. The
internal furfacc of the head abandons the acetabulum)

while the external finks deeper into it ; the caplul.ir liga-

ment is made very tenfe on the inner fide, where it fupports

the head and oppofes its tendency to any difplacement in

that direction. In adduction nothing remarkable occurs;

it is mcrelythe return of the thigh from the lad pofition to

its natural one; the limb may, however, be carried, in

this direction, acrofs the oppofite one. Befides thefe four

motions in oppofite lines, it will be readily underttood that

the femur can be moved through all of the intermediate

points. Circumduction is not fo free as in the fhoulder joint,

as may be gathered from the preceding obfervations : rota-

tion is, on the contrary, lefs confined, on account of the

length and obliquity of the neck of thefemur, fo ftrikingly dif-

ferent from that of the humerus. In the latter rotation is

nearly in the axis of the bone, on account of the extreme

fliortnefs of the neck ; in the femur, where the axis of the

bone is fo far removed from the centre of motion, this mo-

tion pafTes round a line extended from the upper part of the

bead to the middle point or interval between the condyles.

In rotation inwards, which is more confined than that out-

wards, the great trochanter defcribes the arc of a circle

from behind forwards, and the head of the bone is buried

deeper in the cavity ; the motion of the trochanter is more

fenlible and more extenfive as the neck is proportionally

longer. In rolling the thigh outwards the great trochanter

links under the mufcles, and the head of the bone diftends

the capfulc fomewhat in front. In its mod natural pofition

the thigh is turned a little outwards, which contributes,

with the direction given to the foot by the conftruction of

the ankle joint, to point the toes moderately outwards. As
the leg and foot neeeffarily follow the rolling motions of

the thigh, and more perfectly fo when the leg is extended

on the latter, it will be feen that the rotation of this bone

inwards and outwards will imply a correfponding alteration

in the pofition of the foot ; and the great power we enjoy

of turning the toes outwards, and the narrow limits to which

we are confined in directing them inwards, will be found

to refult from the difference obferyed in the powers of ro-

tation of the thigh.

The motions of the hip bone on the thigh, when the

latter is the fixed point, will require no particular detail

after the preceding remarks. It is fufficient to fay they

may be made in every direction, and with tolerable facility,

particularly lateral inclination, in which one hip bone is

lowered, and the oppofite one elevated, and rotation ; mo-
tions executed with promptnefs and to a great extent in the

pirouette! of our (rage d i ici We (hall have occafion to

fpeak at length of the flexion and e.tenfion of the hip bones

en the thigh, when we examine the mechanifm of the

whole in the attitude of Handing.

The kg—is the part of the lower extremity placed

between the thigh and the foot ; the bones which it con-

tains are the tibia, the fibula, and the patella.

The tibia, the larged of the three, alone fupports the
weight placed on the leg from above ; it comes next to the
femur in fize, is larger above than below, nearly triangular

throughout, divided into an upper, femoral extremity, or

head, a middle part or body, and a lower or tarfal extre-

mity.

The upper extremity is nearly oval, with the long dia-

meter tranfverfe, large, and fpreadmg.
Tin- vertex or top prefents two articular hollows or

fmufes ; of which the internal is oblong from before back-
wards, and deeper than the eternal, which is nearly cir-

cular. They correlpond to the condyles of the femur by
the intervention of moveable cartilages; and are divided

from each other by a middle eminence, terminating in a

rough deprcflion before and behind, which completes the

feparation. This protuberance, placed nearer! to the

polterior edge of the head, is not much elevated ; it Hopes
into the articular furfaces at the bafe, and is bifid at the

fummit, with a rough groove in th" interval. The rough
depreflion in front is larger than that behind ; they both
give attachment to the femi-lunar inter-articular cartilages

of the knee, and to the crucial ligaments of the joint. In
front of the upper extremity is a broad, flat, triangular fur-

face, with the bafe upwards, correfponding to the ligament

of the patella. The lateral parts have been called the

tuberofities ; they project confiderably by a convex edge,

feparated in front by the flat fpace jult mentioned, behind

by a notch varying much in depth. The internal protube-

rance is thelargeft, and is marked by the attachment of the
femi-membranofus behind, the external prefents in the fame
afpeft a rounded articular furface inclined downwards, for

connection with the fibula.

The body of the tibia is (lightly curved outwards above,

and inwards below, diminilhing in bulk as we trace it from

the upper extremity till about one-third from its lower end,

from which point its fi/.e gradually increafes again downwards.

It is of a prifmatic form, with flrongly marked edges. The
anterior of thefe, the crilla or lpine, commences above at

a rough eminence, called the anterior tuberciity of the

tibia, into which the inferior ligament of the patella is fixed

in front, and the tendons of the lartorius, gracilis, and femi-

tendinofus internally ; it is (harp above and in the middle, ia

the latter of which portions it projects a little, and becomes
infenfibly loft below ; it forms by its courfe a waving line,

which gives attachment to the aponeurolis enveloping the

mufcles of the leer. The internal edge is flattened above,&
• n • • •

aid more angular below ; in the firft portion it gives attach-

ment to the popliteus, for the lower two-thirds to the long

flexor of the toes. To the external ridge, the leaft promi-

nent of the three, the interofTeous ligament is fhed ; below
it bifurcates and is continued into the edges of the an

cavity, which receives the lower end of the fibula. Of 'he

furface; between thefe edges, the internal or the fhih is the

largeit ; fmooth, (lightly convex above, and covered by the

tendons or the lartorius, gracilis, i d femi-tendinofus

;

throughout the reft of its extent it lies in mediately under

the ikin. The outer furface is hollowed longitudinally

above, and convex below, where it turns little forward ;

its upper half is covered by the tibialis antic to which it

gives attachment, and lower down the tendon of I his mufcle,

with thofe of the extenfor of the great toe, : id the com-
mon long extenfor of the toes, pafs over it. The ooftcrior

furface is croffed obliquely bv a line palling dow w -.ids and

inwards from the articular furface, at the bat ex-

ternal tuberofity ; above this the popliteus if . 'tached ;

below, the tibialis poiticus, and long flexor of th- iocs; to

the Hue itfclt thefe mufcles are Used, as alfo the fuleus. It

is
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is towards the upper end of the pofterior furface that we
find the hole which gives paflage to the nutrient vcflels,

Tiie lower extremity is much lefs in volume than the fe-

moral or upper; it is nearly quadrilateral with an arti

cavity of the fame form at the bottom, which reftj on the

foot. Of the four fides, the anterior am! p iftei |or arc ftraight,

tranfverfely and nearly parallel, giving attachment at their

edges to ligamentous fibres ; the latter prefents alio a groove

for the paflage of the long flexor ofthe great toe. The in-

ternal is prolonged dowuvi ards below the level ol the othei ,

forming a broad a. id ftrong procefs, called the malic lus in-

terims. This eminence doe. not correfpond exactly to the

inner tuberofity of the femoral end, but is fituated a little

more forwards from the (lightly twilled form of the bone.

The circumference of its anterior and lowell paits gives

attachment to ligaments ; the pofterior has a broad and

fuperficial hollow, over which pafs the tendons of the ti-

bialis amicus, and the long fle::or of the toes ; the inner fur-

face is convex, and covered by the (kin, the external is

fmooth, prefenting a vertical articular furface, joining al

the large articular cavity, the depth of which it confiderably

increafes. On the outer fide of the tarfal extremity is a

triangular hollow with the fummit upwards, fmooth below,

and covered by cartilage, where it receives the fibula, rough

above for the attachment of ftrong and fhort ligamentous

fibres, which fecure the connection : the edges of the cavity

are continued above into the external fpine of the body of

the bone, and give attachment to ligaments which pafs to

the fibula. The articular furface at the bottom is a little

concave, quadrilateral, narroweit and deepeft towards the

inner fide, croffed antero polleriorly by a broad gently

riling eminence ; it correlponds to the upper furface of the

aftragalus, the higheft of the bones of the tarfus.

The ftructure and formation of the tibia refemble thofe

of the other long bones. At birth the extremities are carti-

laginous, and arc not completely ofiified and united to the

body till a late period ; the bony fpines in the latter are al-

ready very prominent, and better marked than in any other

bone. The tibia is articulated with the femur, the fibula,

and aftragalus.

The patella, rotula, or knee-pan (kniefcheibe, Germ.)
k fituated in front of the knee-joint, or articulation between

the femur and tibia, varying as the leg is bent or extended,

in its relative polition with regard to the femur. It is flat-

tened, of a triangular form, with the bafe upwards, the

upper angles rounded, the lower more acute. The anterior

furface is convex, pierced by numerous longitudinal open-

ings, covered by a tendinous expanfion from the extenfors

of the leg, which is partially attached to it, and by the

fkin. The pofterior articular furface is oblong, tranfverfely

divided by a blunt elevated line, palling rather obliquely

from the upper edge to the lower angle, into two differently

inclined concave faces, of which the external is the largeil

and deepeft ; they both correfpond to the condyles of the

femur on which they play. It is terminated below by a

rough deprelfion, into which a portion of the ligament of

this bone is Gxed. Of its circumference, the upper edge is

thick, and gives attachment to the tendon of the extenfors,

the lateral borders fhghtlv convex, to the common aponeu-

rofis of thefe mufclcs. In the lower angle the ftrong anterior

ligament which connects the patella to thu tuber in front of

the tibia is firmly implanted.

The fubftance of the patella is fpongy in the middle,

covered by a thin cruft of compact hone. It is formed in

the thicknefs of the tendon of the extenfors, and always

preferves the appearance of longitudinal fibres. It is not till

fome years after birth that bony matter is depoflted in room
V„l.XIU.

of the caitil.igi ioub fubftance at firft obfervable, and it it a

later period llill before it is fully developed. The patella is

articulated with the femur, and connected with the tibia by
means of a ligament, of which we fliall fpeak below.

Toe kneejoint', or articulation of the femur •with the tibia

and patella.—This joint, one of the moft complie.. i

in the body, refultsfrom the contact of the condyles of the

thigh bone with the head of the tibia and the pofterior fur-

face of the patella. The hrft of thefe, as well as the arti-

cular pulley formed by their union in front, are covered by
cartilage, which is thicker in the middle of the condyles than

at their circumference ; the cartilage covering the patella

is particularly thick, it is thinner on the hollows of the tibia,

particularly in their centres. The forms of the articular

fnrfacs of the femur are accommodated to thofe of the
patella and tibia; but in the latter cafe the correfpondence
is further maintained by means of two intes-articular femi-
lunar fibro-cartilages, interpofed between the femur and
tibia in fuch a manner, that a fniall portion only of the lat-

ter bone comes into actual contact with the condyles of the
former. The relations between thefe parts are iecured by
mulcles, and their tendons, by the ligament of the patella,

two lateral, and the fame number of crucial or oblique lio-a-

ments, a pofterior ligament, and by a fynovial membrane
fpread over the whole.

The ligament of the patella, which may be regarded as

the termination of the tendons of the extenfor mufcles, con-
iifts of a very ftrong fiat band of fibres attached above to
the lower 3ngle of that bone, and to the depreffion on its

pofterior furface, from which points it extends about two
inches in length, and half as much in breadth to the anterior

tuberofity of the tibia. It is covered in front by the fkui

and an aponeurotic expanfion. The pofterior furface cor-
refponds above to fome fat and cellular tiffue lying betwixt
it and the fynovial membrane, below to a fniall fynovial cap-
fule placed between it and the tibia, a fmooth portion of
which it covers, juft above the infertion of the ligament.
The edges are continuous, with an aponeurofis proceeding
laterally to the tibia. It is compofed of parallel, fhinino-,

tendinous fibres, of which the anterior or molt fuperficial

are continued in front of the patella to be identified with
thofe of the immediate tendons of the extenfor*. It is ex-
ceedingly ftrong, and capable of refilling the ftrongeft efforts

of thefe mufcles.

The internal lateral ligament is flat and thin, attached
above to the internal condyle of the femur, it becomes
broader as it defcends, part of its fibres is inferted into

the edge of the internal feini-lunar cartilage, and into the
edge of the head of the tibia, the greater portion contracted
in breadth is continued further down, and becomes fixed at
the commencement of the body of the bone to the internal

edge, where it joins the aponeurotic infertion of the
popliteus. It is covered by an aponeurofis defcending from
the fafcia lata of the thigh, and below by the tendons of
the fartorius, the gracilis, and femi-tendinofufl : it lies over
the fynovial membrane, the internal femi-lunar cartilage,

and a fmell part of the tibia. The external lateral ligament
is placed between the external condyle of the femur, and
the fibula, in the form of a long, round, finning cord,
covered nearly throughout by the tendons of the biceps.
Immediately under it are the inferior articular vcffels. It
is fixed to the ibove the attachment of the tendon
of the popliteus, and rather behind it ; to the fibula on the
outlide of its upper extremity, adheringV) the outer femi-
lunar cartilage in its paflage. The pofterior ligament is

nothing but a tend: Ulfion given off from the ten-
don of the femi-rocmbranofua, which mounts obliquely up.
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EXTREMITIES.
wards and outwards behind the crucial ligaments, from

which it is feparatcd by cellular tiffue and the middle arti-

cular veffels. It is attached above to the external condyle,

and is confounded with the tendon of the outer head of the

gaftrocnemiu?. Independent of this band, which is very ir-

regular in its form and lizc, we find other fibrous parcels

croflingin different directions above it.

The crucial ligaments are more deeply feated, but may

ftill be confidered as external to the joint as they are covered

only in front, and on the fides by the fynovial membrane,

and are really without the fac which it forms. They are

ftrong fibrous bands a offing each other in their courfe, from

which they derive their name. The anterior paffes from

the pofterior and upper part of the hollow between the

condyles, and from the interior fide of the external condyle;

obliquely downwards and forwards, narrowing as it defcends,

to be fixed in the rough furface, in front of the fpine at the

head of the tibia, behind the attachment of the internal

femi-lunar cartilage, and on the infide of the external, being

fituation than the external, which has a gliding motion
backwards and forwards on the tibia.

The fynovial membrane, if we trace it from above, is re«

fleeted from the condyles of the femur, fome way above the
termination of the cartilage to the circumference of the pa-

tella. In this part it is loofe, covered above by loofe fat

and by the crurceus, to the tendon of which it adheres mod
firmly, and laterally by an aponeurotic expanlion, from the

extenfors paffing from the edges of the patella to the tibia

and femur. After lining the pofterior furface of the patel-

la, it paffes on to the upper edge of the tibia in front, lying

under the ligament of the former bone, and a large quantity

of fat and cellular tiffue placed underneath it, and keeping
them at a confiderable diftance. From this part a duplica-

tive of it pafies backwards through the joint, and is attached

to the anterior and external part of the finus between the

condyles. It has been called the ligamentum alare by Weit-
brecht, or 1. mucofum, feu adipolum ; all names equally

unapplicable to it. Laterally, alfo, it defcends towards the

partially united to both. The pofterior crucial ligament is tibia, invefting the upper furfaces, and concave edge, and
the under furfaces of the femi lunar cartilages ; after which
it is continued downwards, covers the articular cartilages at

the head of the bone, and is reflected upwards over the cru-

cial ligaments in the middle, lining behind the tendons of the

gaftrocnemius on their anterior furface, and enveloping the

tendon of the popliteus. It thus reaches the condyles be-

hind, to the edges of which it is attached, leaving the finus

between them without the bag, and paffes over the carti-

lages to the point from which we fet out. It is covered in

front by the extenfors and their tendon ; by their aponeuro-

fis laterally, as alfo on the infide by the tendons oi the far-

torius, gracilis, and femi-tendinofus, and by the internal late-

attached above to the anterior part of the finus between the

condyles, and the outer-fide of the internal condyle. It

defcends backwards and inwards, becomes broader, and

divides into two pretty dillincl bands, of which the largeft

is inferted into the depreffion behind the fpine, the other

joins the external femi-lunar cartilage. Thefe two liga-

ments are feparated from each other by cellular tiffue, and

by the fame means from the pofterior ligament behind ; they

edhere firmly to the fynovial membrane, invefting them on

the anterior and lateral furfaces.

The femi-lunar cartilages, as they are termed, lie on the

articular furfaces of the tibia, between them and the corre-

fponding condyles, occupying only the circumference, the ral ligament with which it is in contact ; on the outfide by

femur and tibia touching in the centre of each. They are the tendon of the biceps and the external lateral ligament,

thick at the convex margin, and become gradually thinner, behind by the femi-membranofus and its lateral tendon, by

terminating in a delicate concave edge, increafing thereby the gaftrocnemius and popliteus.
^

After all, we fhouldhave

the depth of the cavities which receive the gibbous condyles a very imperfect idea of the knee joint, if we confidered it in

of the femur. The internal is broadeft behind, the external this abftract ftate. It is moft ftrongly fupported by the

in front ; the firft reprefents a portion of an oval, of which mufcular powers attached to the tendons we have mentioned,

the fhort diameter is tranfverfe ; the latter forms nearly a the latter being numerous, and of great ftrength, and the

circle, correfponding, in this refpedt, to the figure of the two mufcles maffy and exceedingly powerful, fecuring moll

articular furfaces of the tibia. The upper furface of each effectually, when in a&ion, the relations of the oppofite

cartilage is concave, accommodatedj.o the convexity of the bones.

The motions ofthe leg on the thigh — are thofe of flexion, ex-

tenfion, and under particular circumftances of rotation. In

flexion, the tibia anH femi-lunar cartilages glide backwards on

the condyles of the femur ; the patella quits the articular

pulley, and defcends in front of the joint, fo as to be oppofite

to the finus between the condyles : the tendon of the ex-

tenfors occupies its place, and is much diftended if the flexion

be carried far back, as is alfo the ligament of the patella ;

and the crucial and oblique ligaments, as well as the pofte-

rior, are relaxed. In extenfion, the tibia glides forwards

again, and the femi-lunar cartilages are brought oppofite

cartilage" is fattened to the dep'reflion in front of the fpine, to the inferior inftead of the pofterior furfaces of the con-

but much behind the attachment of the internal, and united dyles, which, in this pofition, reft againft the heads of the

in part with the anterior crucial ligament; behind it is im- gaftrocnemius ; the patella mounts again, and, in complete

planted into the pofterior depreffion, and is connefted with a extenfion, if the mufcles are in action, paffes up a little way

portion of the pofterior crucial ligament. We have called above the articular pulley ; if the mufcles are quiefcent, the

thefe cartilages, not to depart too much from eftablilhed tendon of the patella is relaxed; this bone is loofe and may

language, though they are of a fibrous texture. They are be moved in all directions ; the pofterior crucial and lateral

formed of" curved concentric fibres, which are particularly ligaments are ftretched, and prevent this motion from being

evident at their extremities and convex margins, lefs fo in carried beyond the point which brings the femur and tibia in

the middle, where they are more analogous in their appear- the fame line. The great ftrength of the crucial ligaments,

ance to cartilage. They are fometimes immediately joined which are effentially diftended at this time, is a powerful

bv a fhort tranfverfe ligament, continued from the convex obftacle to the luxation, which would throw the head of

borders in front. The internal appears more fixed in its the tibia backward. When the leg is near the middle ftate,

between.

condyles, the lower is nearly flat. The convex margins are

united to the ligaments which crofs them in their courfe,

efpecially to the lateral ; that of the external has an oblique

depreffion in it behind, where it is contiguous but not ad-

herent to the tendon of the popliteus. The concave edges

are free, thin, and fharp. The anterior extremity of the

internal cartilage paffes in front of the anterior crucial liga-

ment, and is inferted on the outer fide of the depreffion which

gives attachment to it; the pofterior is attached behind

the fpine, before the infertion of the pofterior crucial lig

ment. The anterior extremity of the external femi-lun
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between complete flexion and extenfion, it can be rotated

(lightly inwards and outwards ; a motion, of which the foot

necefiarily partakes, and which carries the toes in corre-

1 ponding directions. In rotation the articular furfaces of
the tibia glide in oppofite curves in the rounded furfaces of
the condyles ; not, however, in equal degrees, the mod evi-

dent motion occurring on the outer condyle. In rotation

inwards the pollerior crucial ligament is brought to ciofs

the anterior more directly, and is much tightened, fo as ef-

fectually to limit it. Ln rotation outwards, which, on ac-

count of the dilpofition of thefe ligaments, is more extcn-

live, we find them lcarcely affected. In both cafes the late-

ral ligaments are rendered tenfe ; the femi-lunar cartilages

undergo little change of pofition, excepting that in rotation

inwards, the external one, from its connection with the po-
sterior crucial ligament, is drawn a little alide. When t"he

leg is bent, the motions by which the toes are carried alter-

nately inwards or outwards take place in the knee joint

;

when it is extended, they are effected in the hip, and de-

pend on the rotation of the femur. The patella favours ex-

tenfion, by removing the power further from the centre of

motion, befides which it glides more readily over tiie pulley

of the femur, than a flexible tendon could have done, and
protects materially the front of the joint in flexion, for in-

stance in kneeCng. It lcarcely moves in rotation inwards
or outwards.

The Jibula—is placed on the external fide of the leg,

obliquely with regard to the tibia, being behind it above,

and immediately on the outiide below. It is a (lender bone,

nearly equal in length to the tibia, but very much fmaller, di-

vided into an upper or tibial, or lower or tarfal extremity,

and a middle portion or body.

The upper extremity is very irregular; we remark in it

above, and a little on the hilide, an oblique, (lightly hollowed,

articular furface, correfponding to one on the outer tubero-

lity of the head of the tibia. In every other afpeit the

furface is rough and unequal, giving attachment to liga-

ments which connect it with the tibia, to the external late-

ral ligament of the knee, and to the tendon of the bi-

ceps.

The body of the fibula is of an irregular prifmatic figure,

fomewhat twilled, and curved a little, fo as to approach
nearer the tibia in the middle of the three angles, the ante-

rior rifes gradually from above, is lharp and prominent in

the middle, and bifurcates below, where it is covered only by
the (kin. It gives origin, in the greateft part of its extent,

to an aponeurofis, which feparates the peronei niufcles from
the extenfor communis of the toes. The external edge is

fpiral in its courfc, running backwards as it defcends. It

gives attachment to an aponeurofis, which divides the peronei

from the long flexor of the great toe and the foleus. The
internal edge becomes anterior as it defcends ; it is very pro-

minent in the middle, and gradually loft above and below.
The upper two-thirds give origin to the flexor of the great

toe, and the tibialis polticus, the lower third to the inter-

ofFeons ligament. Of the furfaces between thefe borders, the

external alters its afpect, becoming pofterior below; it is

covered by the peronei, which are fixed to the two upper
thirds. The internal furface looks rather backwards above,

and forwards below ; it is divided into two unequal portions

by a fpine extending from the upper pait of the anterior

anf-Je to the lower part of the internal angle, and which
gives attachment to the interoffeous ligament. Of thefe

two planes the anterior is covered by, and gives origin to,

the CXtenfori of the great and of the other toes, and to the

ieii8 tci tius ; the pofterior, which is hollowed longi-

tudinally, to the tibialis polticus. The direction of this

fpine varies very eonfidcrably, as alfo its length. The pof.

terior face is inclined outwards above, where the foleus has

its attachment ; below it turns inwards, giving attachment
by nearly its lower two-thirds to the long flexor of the great
toe. About the middle is the opening for the nutrient ar-

tery directed longitudinally downwards. It widens towards
the lower extremity, where it terminates in a rough convex
furface, connected with the tibia.

The lower or tarfal end of the fibula is oblong, flattened

tranfverfely, thicker behind than in front ; it forms the
outer malleolus, which defcends rather lower, and is more
pointed than the inner. The external furface is convex,
and covered only by (kin ; the internal prefents, at its a;;te-

rwr part, a fmooth articular lurface convex from above down-
wards, articulated with the external fide of the altragalus,

and behind this a rough depreffion for ligamentous attach-
ments. The pofterior border has in it a luperlicial groove
for the pafTage of the peronei ; the anterior, as well as the
angle below, give attachment to ligaments.

The fibula is in ftructure like the ether long bones. It
is formed from three points of oflitication, one for the
body and one for each extremity. The latter are ftill carti-

lagiuous at birth.

The articulation between the tibia andJibula— is by actual
contact at the two extremities, and by means of an inter-

offeous ligament in the intervening (pace. The fuperior
articulation refuits from the contact of two flat cartilagi-

nous furfaces, fecured by ligaments in front and behind, and
covered by fynovial membrane. The anterior ligament
paffes from the fore part of the upper end of the fibula to
the anterior part of the external tuberofity of the tibia.

The fibres are tranfverfe, the fuperior ones the longed, and
divided into feveral parcels, with intervening cellular tiffue.

It is ftrengthened by a portion of the tendon of the biceps,
which embraces the external lateral ligament of the knee,
and paffes over this anterior ligament before it is fixed
to the tibia. The pofterior ligament is alfo tranfverfe,

but not fo ftrong, or fo well marked as the preceding
;

it is continued above with feme ligamentous fibres

found in the back of the knee-joint ; it is covered by
the popliteus. Befides thefe two ligaments, we find a few
other fcattered bands below, %vhich help to fecure the arti-

culation. The fynovial membrane lines thefe ligaments,
and the cartilaginous furfaces ; it is feparated from the
tendon of the biceps by cellular tiffue, and is contiguous
behind to the fynovial membrane of the knee. The middle
connection is preferved by means of an interoffeous liga-

ment, analogous to the one we have defcribed in the fore-

arm. It is thin, compofed of parallel fibres defcending ob-
liquely from the external edge of the tibia to the ridge di-
viding the internal furface of the fibula, and below to <h»
internal edge of this bone. It is broadeft at the upper
part, and terminates in a point beneath, where the bones
begin to touch each other. It is pierced by many openings
for the paffage of veffels ; of thefe the molt remarkable are,

one above, near the edge of the fibula, for the paffage of
the anterior tibial veflels ; and another below for a branch
from the peroneal artery. The anterior furface ferves for

attachment to the tibialis amicus, thecxtenfors of the great
and other toes, and to the peroneus tertius, and fupports
the anterior tibial veffels. To the pofterior lurface the ti-

bialis poiticus and long flexor of the great toe are fixed.

The inferior articulation is compofed of the contact of two
cartilaginous furfaces below, a convex for the fibula, and a
correfponding concave one for the tibia, lined by a continua-
tion of the fynovial membrane from the ankle joint. The
relations are fecured by ligaments before, b*liind, and be-
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twcen the bones. The anterior ligament is broad, attached

to the anterior edge of the tarfal end of the fibula ; ki crofs-

ing to the tibia it mounts a little upwards, widening in its

progrefs, its fibres divided by intervals filled with cellular

tifTue, the fuperior the longed, and is fixed to the neigh-

bouring parts of the tibia. It is covered by the peroncus

tertius, aponeurofis of the leg and the Ihin ; its lower enj

is confounded with ligamentous fibres palling from the fibula

to the aitragalus. The po lienor ligament refembles it in

direction, but it is not fo large, and the lowermoll fibres

are the longelh It paffes immediately from the pollciior

part of thise.-.d of the fibula to be fixed to the tibia behind

the cavity which lodges that bone, is confounded with the

furrounding ligaments below, covered behind by the two
lateral peronei mufcles. In addition to tbefe ligaments we
obferve, between the oppofite furfaces of the two bones, juft

above their cartilaginous contaft, a fibrous fubdance pafling

from one to the other, occupying a considerable fpace, in-

terrupted here and there by cellular tiflue, and continuous

above with the interofleous ligament. It materially fecures

tlie articulation.

The motions of the fibula on the tibia are exceffivelv li-

mited, very different in this refpetl from thofe between the

bones of the fore-arm. The upper end of the fibula may
glide a little backwards and forwards ; the lower is nearly

motionlels from the difpofition of the ligaments, a ftructure

neceffary for the (lability of the articulation of the leg

with the foot, as refilling the tendency to lateral displace-

ment.

The foot—forms the lad divifion of the lower extremity
;

it has fome characters in common with the hand, but is dif-

tinguilhed from it in a remarkable manner by its great depth

and firmnefs, by the preponderance of its folid over its

moveable parts, the reverfe of which is fo flrikingly feen

in the hand. It varies much in fize, in general is propor-

tionably fmaller in the female than in the male, is elongated

in form, broad and flat anteriorly, thick and narrower be-

hind. It is convex on the upper furface, which is called

the back of the foot, concave on the lower, called the fole,

thin on the outer edge, deeper and longer internally, with

a projection behind, named the heel, and terminated by the

points of the toes in front. We divide it, as we did the

hand, into three portions ; the tarfus behind, the metatar-

fus in the middle, and the toes before.

The tarfus (oberfufs, Germ.) forms about the pofterior

half of the foot ; it is compofed of feven bones, viz. the

aftragalus, the os calcis, naviculare, cuboides, and three

cuneiform bones.

The aftragalus, (talus of Albinus,) occupies the upper

part of the tarfus, riling iar above the level of the other

bones ; it is of a very irregular form, convex above, hol-

lowed below, flattened at the fides, and running out into a

ftrong procefs before, termed the cervix or neck of the

bone. It is placed fall between the two bones of the leg,

the heel bone, and the os naviculare. On the upper fur-

face, anteriorly, is a rough, tranfverfe depreflion, forming

part of what has been called the neck of the bone, for in-

fertion of ligaments ; behind this is a large articular fur-

face, broader before than behind, convex in thofe direc-

tions, rather concave from fide to fide, fo as to form a fu-

perficial pulley, fuited to the oppofite furface of the tibia.

Below we have two articular furfaces, which reft on the os

calcis, feparated by a deep groove, running obliquely from
within outwards, widening much in its courfe, and rough
for ligamentous attachments. The pofteiior articular fur-

face, which is external, is the largeft, concave, and oblong

obliquely ; the anterior is fmall, oval, and nearly flat. The

poflerior fide is narrowed horizontally, and prefents the
commencement of an oblique groove, in which the tendon
of the long flexor of the great toe glides. In front is a
convex rounded articular furface, which lias been called the
head of the bone ; it refts againft the os naviculare, and by
a fmall furface on the os calcis. On the outfide a triangu-

lar articular furface, concave vertically, corresponding to

the lower end of the fibula. On the infide another articu-

lar furface, fl.it, elongate.! horizontally, adapted to the
defcending malleolus interims ; below this a rough irregular

furface for ligaments. Thefe t\*o articular furfai.~s are
continuous with that on the upper furface, and form pai I of
the ankle joint. It is developed from two points of offili-

catiou, which are jult appearing at birth.

The oo calcis (calcaneus of Albinus,) is fituated at the
pofterior part of the tarius, where it forms the heel. It is

the largeft of the feven bones ; its grcatell extent is from
behind forwards, its next is in the depth, audit is narrowed
ti mfverfely. On the fuperior furface we obferve polleriorly

a concave part occupied by the fat and cellular tifTue im

front of the tendo Achillis ; next we have a large, convex,
oblique articular face, adapted to one in the aftragalus ; on>

the infide of this a groove, which divides it from another
fmaller oval, flat, articular facet, correfponding alfo to the

aftragalus. This laft is placed on a lateral procefs of the

bone, (" lullentaculum ccrvicis tali, Alb.") and is rather an-
terior to the fir ft. It is fomctimes continuous with another

fmall articular lurface in front of it, though generally fe-

parated by a narrow groove. The reft of the upper fur-

face is flat and rough for ligaments. The under furface is

long, much contracted tranfverfely, terminated behind by
two tubercles which give attachment to fome mufcles of the

toes ; the internal is the largeft. There are alfp other

eminences further in front to which ligaments are fixed.

The pofterior furface is bulging and convex, and forms pro-

perly the heel ; at the upper part it is fmooth, where it is

ieparated from the tendo Achillis by a fynovial burfa, and
rough below for its infertion. The anterior furface is the

fmailed of the whole ; it is articulated with the os cuboides,

and is flightly concave. The outfide is flat, much broader

behind than before, and marked by two fuperficial

grooves for the long and fliort peronei mufcles. The infide

is large and hollowed deeply, to lodge the nerves and vefiels

going to the fole of the foot, and alio the tendons of the

tibialis pofticus, the long extenfor of the toes, and the long

extenlor of the great toe, which plays in a peculiar groove

obferved at its upper part. The mufculus acceflbrius has

its origin from this furface, towards the back part. The
os calcis is formed from two points of offification, which are

vifible at birth. The two bones we have been defcribing

have been confidcred as the firll row of tarfal bones ; the

remaining five as the fecond.

The os naviculare is fituated in the middle of the tarfus,

of an oval figure, with its longeft diameter tranfverfe ; its

circumference is rough for ligamentous attachments ; broad

and convex above, concave below, pointed and projecting

internally where the tibialis pofticus is inferted, and nar-

rowed on the outer fide, on which we generally find a flat

articular facet oppofed to the cuboides. The anterior fur-

face is convex, divided into three articular planes for the

three cuneiform bones ; of thefe the internal is broadeft be-

low, and the two external above. The pofterior furface is

concave, articulated with the aftragalus.

The os cuboides, (cubiforme, Alb. ) is placed at the exter-

nal and anterior part of the tarfus, and refembles fomewhat
a cube in figure. Above is a rough, flightly convex fur-

face, with four unequal fides ; belovr pofteriorly an emi-

8 i.cr.ce
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nence for ligaments, a fuperficial hollow, and a more marked
protuberance for the fame purpofe, in front of which is a
deep groove, which gives paffuge to the tendon of the pe-

roneus longus, as it erodes the foot. Anteriorly an oblique

articular furface nearly plane, fuppoiting t!ie two outer

metatarfal bones. Behind a concave fmooth furface, il. ill

more oblique, articulated with the os calcis. Externally,

a narrow border, in which we obferve the commencement
of the groove for the tendon of the peroneus longus. In-

ternally, a fmall articular facet behind, in contact with the

os naviculare ; a larger one in the middle fqr the third cu-

neiform bone ; the red of the furface is rough for liga-

ments.

The fird cuneiform bone (majus five internum) lies at

the inner and anterior part of the tarfus, and is the largeft

of the three ; it is deeper than it is broad, with the bafe of

the wedge below, and the narrower border upwards, of a

rhomboid figure viewed laterally. The upper fide is ob-

lique, and gives attachment to ligaments •? the inferior is

convex, and gives attachment before to the tibialis amicus,

behind to a part of the tibialis pofticus, as well as to liga-

ments. The pofterior furface, articulated with the navicu-

lar, is concave and pointed above ; the anterior, by which

it reds on the firft metatarfal bone, is longer, and of an

oblong, or rather femi-lunar figure. Internally, it is con-

vex, rough, and fub-cutaneoii6 ; externally concave, with a

fmall articular facet near the upper edge, in contact with

the fecond bone of the metatarfus, and another near the

pollerior edge, which touches the following bone.

The fecond cuneiform bone (minus five medium) is the .

fmalleft of the three, and of all the bones of the tarfus ;

it well deferves its name both from its figure and fituation.

The bafe of the wedge forms the upper furface which is

quadrilateral, with the fhort diameter tranfverfe, and rough

for ligaments. The edge of the wedge below is (harp,

and ferves the fame purpofes ; behind it is articulated by a

concave furface, with the middle plane in the front of the

os naviculare ; before, by a convex one, with the fecond

metatarfal bone. Of the two four-cornered fides the inter-

nal is nearly plane, with an articular facet near the upper

edge, and another at the pofterior, joined to the lalt bone
;

the external has a concave articular facet for connection

with the third cuneifom bone towards the upper and pof-

terior angle : they are both rough on the remainder of their

furfaces for fibrous attachments.

The third cuneiform bone (externum, or medium, Alb.)

is rather larger than the prec ding, and longer from before

backwards ; it rcfembles it much in figure and pofition.

The bafe, which is above, and the edge below, give at-

tachment to ligaments. Behind is a triangular articular

furface, correfponding to one of the planes in front of the na-

viculare ; before an oblong flat one in contaft with the

third metatarfal bone. The internal furface is marked by

two articular facets, feparated by a rough depreffion for li-

gaments, of which the anterior correfponds to the fecond

metatarfal bone, the pofterior to the fecend cuneiform.

The external fide is rough anteriorly, and h .s a plane arti-

cular facet towards the upper and pofterior angle, in contact

with a correfponding one on the inner fide of the eu-

boides.

The lad five bones of the tarfus are wholly cartilaginous

at birth,, and are gradually and folely deyelopcd from fin-

f[le
points of edification. They are net proportionably

arger in this ftate than when in their pei'ect ofleous forms,

in which refpeft they refen hie the carpus.

The articulation of the leg with tit foot, the anilejoint.—

To form this joint, the upper ai ticuLr furface of the altra.

galus, nearly all the outer fide, and the narrow cartilaginous-

facet on the inlide, are received into the cavity formed by
the lower end of the tibia and fibula, and embraced clolely by
the two ankles. The correfponding furfaces are covered by
cartilage, and united by fevera] ligaments, the molt effi-

cient of which are placed at the lides ; the connection is

much drengthened by the numerous tendons which pafs

over or near it to be attached to different bones of the

foot.

The internal ligament (1. deltoides) is of confiderable

breadth; attached above to a part of the circumference of

the internal malleolus, more efpecially to its point, it de-

fcends a little obliquely backwards, and is fixed to the inner

furface of the altragalus, and the neighbouring parts of the

os calcis. It is compofed of a confiderable quantity of lon-

gitudinal fibres, of which the anterior and the mod fupcrli-

cialare the longell. On the infide, the tendon of the tibia-

lis pofticus pafles over it, and is connected with it by its fi-

brous (heath ; it is contiguous alfo to the long flexor of the

toes. On the outfide is a ftraight rounded and thick liga-

ment (1. medium perpendiculare) which defcends from the
lower extremity of the fibula a little obliquely backwards,
paffing under the tendon of the peroneus longus, and is at-
tached to the outer fide of the os calcis ; it is formed of
compact, longitudinal fibres. In front of this is another li-

gament (1. anterius malleoli extend), which pafles from the

anterior part of the point of the outer malleolus, forming a'

ftrong flat band of fibres, frequently divided into two or

more portions of confiderable ilrength, and is fixed to the

adragalus in a depreffion before the external articular furface.

The front of the joint is drengthened alfo by a collection

of irregular fibrous bands, which defcends from the anterior

part of the lower extremity of the tibia, amidft much cellu-

lar tilTue and fat, and are inferted partly into the adragalus

clofe to the termination of the articular pulley, and are part-

ly continuous with the ligaments paffing from this bone to

the naviculare. Towards the back of the joint, we have
arifing from the fibula a ftrong ligament (1. poderius mal-

leoli externi) palling nearly tranfverfely inwards, and fixed

to the edge of the articular pulley at the back of the adraga-

lus, clofe to the outer margin of the groove for the tendon
of the long flexor of the great toe. it is llronger than any
of the preceding ligaments, and compofed of numerous
diftindt packets of fibres. Immediately above this, and
connected intimately with it, at its origin from the back of.

the external malleolus, is a tranfverfe band of fibres paffing

directly acrofs, or mounting a little obliquely, to be attach-

ed to the poderior border of the articular furface of the ti-

bia, and to the inner ankle. It iucreafes a little the depth of
the articular cavity behind, and might be regarded properly

as one of the poderior ligaments connefting the tibia and fi-

bula. The fynovial membrane is didributed as ufual, lining

all the cartilaginous furfaces and the ligaments ; lining alfo the

narrow articular facets between the tibia and fibula, making
this little joint communicate with that between thefe bones
and the adragalus. It is loofe in front, where we find a
confiderable quantity of cellular tiflue and fat ; covered in*,

this afpect by the tendons of the tibialis anticus, the long

extenfors of the great, and other toes, and the peroneus ter-

tius ; behind by the tendons of the tibialis pofticus, the

flexors of the toes, and the peronei ; partly in thefe fituations,

and on the fides by the ligaments jud defcribed. In addi-

tion to the many tendons enumerated, this articulation is

further drengthened by the tendo Achillis behind, a power*
ful agent in preferving its relations.

The motions which take place between the leg and foot

are chiefly thofc of flexion and extenfion ; .the lateral in-

flexions
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flexions are extremely limited. In flexion, which is more

confined than the oppofite motion, on account of the dif-

pofition of the articular pulley of the aftragalus, this bone

glides backwards on the lower end of the tibia, regulated

by the two malleoli lying clofe on either fide ; the pofterior

ligament is ftretched, the others undergo but little change ;

and luxation rarely occurs. In exteniion the motion may

be continued, fo as to make the foot form a very obtufe an-

gle with the leg ; the external anterior ligament is diftend-

ed confiderably, the others lefs fo, the pofterior is relaxed.

In (landing on the toes this pofition is maintained by rnuf-

cular efforts, particularly by means of the tendo Achillis ;

the tibia refts on the pofterior part of the pulley of theaftra-

galus, and tranfmits the principal weight to the naviculare,

inftead of the 03 calcis, as in ordinary ftation. The lateral

inclinations of the foot on the leg, as far as this joint only

is concerned, are extremely confined, owing to the lateral

defcent of the malleoli ; in which refpect they differ much

from the lateral motions of the carpus on the fore-arm. The
lateral ligaments are here reciprocally ftretched or relaxed,

as the foot is turned inwards or outwards. Dislocations to

either fide occur more frequently than we might at hril ima-

gine from the apparent Security afforded by the malleoli.

Luxation outwards is the mod frequent, the fibula break-

ing two or three inches above its lower end, fo as to allow

of the everfion of the foot ; it is generally the confequence

of fudden violence, as in jumping, or in falling on the foot

from any height.

The articulations between the bones of the tar/us.— The
aftragalus is articulated by two, fometimes three cartilagi-

nous planes on its inferior furface, with correfponding ones

on the upper furface of the os calcis. Thefe furfaces are

preferved in contact by a ftrong collection of ligamentous

fibres, paffing directly upwards from the whole length of

the oblique groove, between the articular facets on the up-

per furface of the os calcis to a fimilar depieffion on the un-

der fide of the aftragalus, where it is attached to every

point not occupied by articulating cartilage. The internal

fibres lie deep between the bones, and are fhort ; the exter-

nal ones are longer, and more in quantity, buried in the

cellular tiffue and fat which contribute to fill the vacancy

obferved in this part. Behind there are fome parallel 1 bres

paffing down from the back of the aftragalus to the os calcis,

which concur in forming the (heath for the tendon of the

long flexor of the great toe ; they are not numerous. This

articulation is alfo Strengthened by the lateral ligaments of

the ankle joint, efpecially by the external, which paifes im-

mediately from the fibula to the os calcis. The fynovial

membranes offer nothing remarkable. The motion which

have place here are always combined with others, and will

be confident! farther on.

The anterior convex articular furface of the aftragalus is

received into a cavitv formed by the concave furface of the

os naviculare, a fmall fp- 1 of the os ealcis, and completed

below by ligaments paffing between ihefe two bones. We
obferve above a dorfal ligament, thin and flat, compofed of

f. bres paffing from the depreffion called the neck of the

aftragalus to the upper rough furf ce of the naviculare ; they

fometimes reach to tlie cuneiform bones. It is cover-

ed by the extenfors of the toes. Below is a very itrong li-

gament, paffing from the anterior and internal parts of the

os calcis obliquely forwards and inwards to be attached to

the hollow in the lower furface of the naviculare. It is

covered on the infide by the tcwdon of the tibialis pofticus :

above it is lined by fynovial membrane, and forras the lower

to
art oftheca> \ which lodges the head of the aftragalus,

P the fupport ol which it eminently cor tributes. It is very

j.'nfe in its ftructure. There is alfo a fhort and very firm

band paffing from the anterior part of the os ealcis to the
outfide of the naviculare, completing the cavity extetnallv.

This joint is lined by a fynovial membrane, which commu-
nicates with the anterior articulation between the aftragalus

and os calcis, as before mentioned. It is fpread over the
correfponding furfaces and ligaments we have been defcrih.

ing.

From what we have faid, it appears that the os calcis

is firmly connected with the naviculare, though in contact
only by a very narrow fpot ; the ligaments crofs the head of
the aftragalus in their courfe, and their apparent ufe is to
fupport the latter at a point which appears fo deficient,

when examining the mechanifm in the dry Skeleton. The
os calcis is more extenfively articulated with the cu-
boides by cartilaginous furfaces (lightly concave and convex
in oppofite fenfes. The joint is fecured by two ligaments,

afuperior or dorfal, an inferior or plantar. The Iritis

broad and thin, compofed of fhort parallel fibres paffing ra-

ther obliquely forwards from the upper and external parts of
the os calcis, to the fuperior rough furface of the cuboides.

It is often formed into two feparate longitudinal bands.

It lies under the peroneus tertius. The inferior ligament is

the longeft, and ftrongell of all the ligaments of the tarfus.

It is attached behind to the middle of the inferior furface

of the calcis, paffes horizontally forwards, and is fixed

principally into the oblique protuberance obferved on the
lower furface of the cuboides. It is formed of a great
number of fibres, divided into feveral bundles, which diverge

rather as they approach the cuboides. The inferiorones,

or the moft fuper cial, are much longer than thofe more
deeply fealed, and are continued under the tendon of the pcro-
neous longus, part of whofe (heath they form, to the pofte-

rior extremities of the firft and fecond metatarfal bones.

The upper plane is fhorter in its courfe, and t.xed behind
the groove for the peroneus longus. The ligament is co-

vered below by feveral mufcles of the foot, which have part-

ly their origin from it. It Should be remembered that this

joint is in the fame tranfverfe line with the one between the

aftragalus and naviculare.

For the articulation between the naviculare and cunei-

form bones we have in the firft a cartilaginous furface divid-

ed into three planes, in the latter correfponding furfaces

covered by articular cartilages continued laterally into their

mutual articulations. It is fecured by three dorfal ligaments,

attached to the upper and lateral portions of the circumfe-

rence of the naviculare, paffing one internally to the firft

cuneiform, another in the middle to the fecond, and a third

more externally to the outer cuneiform bone. They leave

intervals filled by cellular tiffue : the internal is the largeft
;

and thicker at its inferior edge. The plantar ligaments

have been defcribed as three alio, but they are too irregular

fordiftinction, appearing as fibrous bundles paffing between
the oppofite bones, confounded at their attachment to the

naviculare. This joint is ftrengthened internally by an elon-

gation of the tendon of the tibialis pofticus, which is attach-

ed to the bafe of the firft cuneiform bone, and conti-

nuous with the more internal of the ligaments wc have been
defcribing.

The articulation of the naviculare with the cuboides is

formed by the contact of two fmall plane cartilaginous

furfaces, lined by their proper fynovial membrane,and fecured

by numerous fhort ligamentous fibres paffing from bone to

bone, occupying the remaining fpace ; they are very clofe

and compact. There is alfo a plantar ligament rounded iu

form, paffing obliquely from the inferior and external part t,-f

the naviculare to the oppofite point of the cuboides ; and a

dorfal tranfverfe band, croffing from one to the otier, co-

vered by the extenfors.

The
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The cuneiform bones arc articulated with each other by

cartilaginous facets connected by ligaments palling from

bone to bone, deeply as well as Superficially. The dorfal

ligaments are tranfverfe, jind form really but a fingle Land,

continued over the three, and attached in itscourfe to each.

The plantar ligaments are alfo tranfverfe, but not fo marked ;

the one which goes from the firft to the fecond is the

ftrongell : they are covered by an extenfion of the tendon

of the tibialis poflicus, one part of which is fixed to the

fecond cuneiform, another to the fecond metatarfal bone
;

thefe are diftinguiflied from the ligaments by the oppofite

direction of their i bres. We fnd alfo many fhort ligament-

ous fibres pafiiig between thefe bones, as between many
others of the tarfus, attached to the parts not occupied by
cartilage : they add much to the ftrength of union.

We have here a fynovial membrane common to thefe

joints, and that with the os naviculare above defcribed. It

is fpread over the anterior furface of the latter, over the

connecting ligaments, and dips between the cuneiform bones,

lining their articulation throughout.

The articulation of the third cuneiform with the cuboides

is by means of plane cartilaginous furfaces, provided with

their diftinct fynovial capfule, and fecured by ligaments.

Of thefe the dorfal is oblique, fmall and thin, uniting the

oppofite edges of bone ; the plantar is confiderably thicker,

and more directly tranfverfe. Here alfo are many inter-

ofTeous ligamentous ^'bres, xed to the parts not covered by
cartilage, or where the bones are not in immediate contact.

Motions of the tarfal bones on each other.—The motions

which take place between the tarfal bones are very limited,

if we except thofe between the aftragalus, and the os calcis

and fcaphoides. By this chiefly the foot is turned inwards

and outwards ; the lateral inflexions of the ankle joint

aflifting the motion but little. In the movement which
carries the point of the foot a little outwards, which
depreffes its internal and elevates its external edge, the

naviculare glides on the head of the aftragalus, and the os

calcis on its lower articulating furfaces : the latter bones

approach each other more clofely, the interofleous ligament,

and the external lateral one of the ankle joint are relaxed,

the internal lateral ligament is ftretched, efpecially thofe

fibres which pafs to the calcaneum. In the oppofite

motion of twilling the foot inwards, and bringing the

fole to face the other, the bones move in the contrary

direction, the inner border of the foot is raifed, and the

external becomes inferior ; the interofleous, and external

lateral ligaments are diftended. Thefe motions, which are

very feefible, may be accidentally forced beyond their na-

tural limits, and give rife to injuries which are too gene-

rally referred to the joint of the ankle. The naviculare and

cuboides may be moved up and down on the aftragalus

and os calcis, and the cuneiform bones have gliding motions

on the naviculare, the cuboides, and between themfelves, by
which the concavity ot the foot may be a little increafed or

diminifhed. The utility of thefe numerous articulations in

enabling the foot to refill the {hocks it muft often neceffarilv

fuffer, and in giving grace and cafe to the motions of the

lower extremity in progreffion needs fcarcely be infilled on :

their great relative fize and the very powerful ligaments

fubfervient to them make difplacement of more rare occur-

rence than we mi g!. tat brft imagine, on confidering the efforts

they have to fuit

The metatarfus (mittelfufs, Germ.)—is compofed of five

long bones placed horizontally and nearly parallel to each

other, fo as to form a gently convex furface above, and a

concavity below. It H Situated between the tarfus and the

toes, und is analogoue in many points to the metacarpus.

The individual lionet are diflingnifhcd numerically, begin

ning from the infide. The firft metatarsal bone, that of the

great toe, is by much the largeft in volume, though rather

Inorter than the reft; the fecond is ofthe greateft length ; the

third comes next to it, the two laft differ but little : the

four latter differ vcrv little in fize. They al! contract a little

in the middle, and fwell at each end, particularly towards

the tarfus, and are divided into two extremities and a body.

The tarfal, or pofterior extremity ot the fnrt, is oblong
vertically, with a femi-circular articular cavity behind, relt-

ing on the lirft cuneiform bone. The inner edge of the cir-

cumference, which is convex, gives attachment about its

middle to a part of the tendon of the tibialis antwus ; be-

low is a blunt projecting procef?,to which the tendon of the

peroneus longus is fixed ; and on the outer concave edge a
fmall fmooth fpot, which is in contact with the fecond me-
tatarfal bone.

The tarfal are much larger than the digital extremities of

the other four, angular, and in clofe oppofition with each

other. That of the fecond is placed farther back than

the firft, is triangular, with the bale upwards ; it is

wedged between the cuneiform bones, refting on the

fecond by a concave triangular articular furface behind ; on
the firft by a fmall fpot on the infide, and on the third by
one on its outer fide. In the 'ait afpect there are two other

articular facets in front of the laft joined to the third meta-

tarfal bone, furrounded by afperities for ligaments : the

edge above, and the point below are alfo rough, for the

fame purpefes. The tarfal end of the third is triangular

in the fame direction as the preceding, articulated by a
plane furface behind, with the third cuneiform bone. On
the infide are two fmall facets contiguous to correfpond-

ing ones in the fecond metatarfal ; on the outfide a fmooth
fpot above, articulated with the following bone, and a

rough deprefiion beneath for ligaments. It is rough alfo

above and below. In the fourth, the tarfal extremity is

more quadrilateral : behind it is articulated with the front

of the cuboides ; on the infide with the fame bone, and
with the third ; on the outfide with the laft metatarfal.

Below, and in front of thefe articular fpots, the bone is

rough for ligamentous attachments. The tarfal end of the

fifth or laft metacarpal bone is laoger than thofe of the pre-

ceding. It prefents behind an oblique triangular articular

furface for the cuboides ; above and below rough and une-

qual borders, the former giving attachment to the pero-

neus tertius, and both to ligaments ; on the infide a fmall

articular facet in contact with the fourth ; and on the

outfide a rough eminence projecting backwards, to which
the peroneus brevis is fixed, and a portion of the abductor

of the little toe.

The bodies of the metatarfal bones are concave from
before backwards below, and gibbous above, very irregu-

lar in form, and fcarcely admitting of regular divifions into

furfaces. That of the firft is of a triangular prifmatic

form, with, the upper furface convex, and inclined a little

inwards ; the inferior concave, covered by the flexor bre-

vis of the great toe ; the external flat and large, corre-

fponuing to the mufcles which lie between thefe bones. The
bodies of the rell may be regarded in four afpedts ; the
dorfal piefents in each a blunt rifing line, which divides

the attachment of the interoffei; the plantar offers a fmooth
furface for mufcular attachments ; the internal and exter-

nal exhibit varioufly inclined furfaces, of different breadths,

continuous with the two former, fmooth, and covered by
the mufcles which arife from them, and fill the interfpacei.

In the fifth the body is curved a little from within outwards,

and its exterual fide, or rather edge, gives origin in part t»

the
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the abduftor of the little toe ; the dorfal furface 13 inclined which croffes mod of them as it paffes along to reach the

coufiderably outwards, and terminates 0:1 the iofide by a firft metatarfal bone. The ligaments, both above and below,

prominent line ; the plantar furface is covered partly by the are compofed of fhort and clofe parallel fibres, following

flexor brevis of the fame toe. In all the dorfal furface is co- longitudinal, oblique, or tranfverfe directions, according to

vcred by the tendons of the long and fhortextenfors, by veffels the relations between the points to which they are fixed,

and nerves, and the plantar by the deep-feated mufcles and They are feparated by intervals filled with cellular tiffue, and

tendons in the fole of the foot, by ligaments, and by larger giving pafTage to veffels. The fynovial membrane, lining

blood veffels and nerves. the joint between the firft metatarfal and cuneiform bones, it

The digital, or anterior extremity, is very fimilar in diltiuft, and offers nothing remarkable in its diftributioii.

nil. It prefents a rounded articular furface, called the head, That lining the triple articulation, formed by the fecond

fupporting the frit phalanx of the toes : this extends fur- with the three cuneiform bones, is continuous with the

ther from above below than tranfverfely, in which direction fynovial membrane, lining the articulation between the two
it is compreffed. The circumference is rough, offering firft of thefe bones. A feparatc one is found fpread over

above a fenfible groove for ligaments, and on each fide a hoi- the joint of the third metatarfal and cuneiform, and fending

low, in which the lateral ligaments are fixed. The articular off two fmall lateral elongations, which dip between the

furface is prolonged further below than on the dorfal afpeft, articulations of the third with the fecond, and fourth meta-

and terminates on each fide by projecting tubercles. In the tarfals. It often communicates with the former at the point

firft this lower furface is divided by a prominent line into where they are in contaft. Another fynovial membrane
two pulleys, on which the fefamoid bones glide, which are belongs to the articulation of the two laft metatarfals with

placed below this joint of the great toe. In this bone the cuboides, common alfo to that between the two former

alio the articular furface has a much greater proportional of thefe bones,

breadth. The articulations between the metatarfal bones,—are formed

The metatarfal bones refemble in ftrufture and formation behind by the contaft of lateral articular facets, with the

the other long bones, with this exception only, that the exception only of the firft, which touches the fecond with-

fmaller ones are fometimes developed from two points of out being articulated with it. Thefe two bones are united

offification, one for the tarfal extremity, and body, another by fhort ligamentous fibres paffing from one to the other,

for the digital : in the firft there are always three. of considerable ftrength ; the others are connefted by
The articulations of the metatarfus with the tarfus.—The dorfal, plantar, and interoffeous ligaments. The dorfal are

firft bone of<the metatarfus is articulated with the anterior tranfverfe, and three in number, paffing from one bone to the

furface of the £rft cuneiform ; the fecond with the three next, irregular in form, and attachment, appearing in fome

cuneiform bones ; the third with the correfponding cunei- fubjefts as a (ingle tranlverfe band. The plantar are fimilar

form ; the fourth and fifth with the cuboides. The oppo- in number and direction, but in addition we find feveral

lite articular furfaces are covered by thin cartilage, and their fmall flips paffing from the fifth to the three next metatar-

1 elations prefcrved by ligaments above and below ; they are fa!s, feparated by cellular tiffue. The interoffeous ligaments

all lined by fynovial membranes common in general to between the posterior ends of thefe bones are formed by

thefe joints, and to the articulations of the metatarfal bones numerous fhort tbres, occupying the parts not covered by

between themfelves. cartilage, and tending very materially to fecure their rela-

The dorfal ligaments pafs from each metatarfal bone to tions. The anterior extremities of the metatarfal bones are

thofe bones of the tarfus with which they are articulated

From the firit there paffes a broad and thin band to the firft

cuneiform, attached to the fuperior furface of each. From
the fecond, which is let in between the three cuneiform

bones, we fir.d three ligaments crofting, ore internally to

the firlt, another in the middle to the fecond, a third

externally to the third cuneiform : the firit and laft are

oblique in their coui-fe, the fecond paffes directly from be

not in abfolute contaft, but they are firmly connefted to-

gether by a tranfverfe ligament paffing below them, and

attached to each bone, refembling the ligament defcribed

as paffing between the digital ends of the metacarpal bones

in its form and direction.

The metatarfal bones have but an obfeure motion on the

tarfus, on which they may be (lightly elevated and depreffrd.

Tiiey may be moved alfo fo as to approach each other in

fore backwards. The dorfal ligament of the third is fhort, front, and augment the depth of the concavity of the fole ;

and goes ftraight to the third cuneiform ; thofe of the third this effeft is produced chiefly by the motion of the firit and

and fourth are attached to the upper furface of the cu- laft towards the long axis of the foot, and is in confequence

boides ; they are more or lefs oblique, and by no means of mufcular action : when the foot is flattened by preffure

conltant in their forms or fituation, the dorfal ligament of they are forced farther apart mechanically.

the fourth being often attached to the third cuneiform. The toes, forming the laft divifion of the foot, are five in

They are all covered by the extenfor tendons. number, placed horizontally fide by fide, compofed of rows

Of the plantar ligaments, which are analogous in direction of fmall bones extending longitudinally one beyond another.

and attachment to the dorfal, that paffing from the firft meta- We reckon them numerically, beginning from within. The
tarfal is very ftrong, and the joint is ftrengthened alfo by an firlt and laft are known alfo by the names of the great and

extenfion of thetendon of the tibialis anticus, which is fixed little toe. The fecond is rather longer than the firft, the

to the infide of the tarfal end of that bone. The plantar other three dimir.ifh fucceffively in length. We find three

ligaments of the fecond are fimilar to thofe above. That bones, named phalanges, in all, excepting the firft, which has

which paffes from the firit cuneiform is thicker, and larger only two ; thefe are termed, from their fituation, the firft or

than the other, reaching to the bafe of the third metatarfal

;

metatarfal phalanx, the fecond or middle, and the third or

the other two are coveied and ftrengthened bv a portion uuguinal ; in the great toe the bone of the middle phalanx

from the tendon of the tibialis pofticus. The inferior it deficient. The two bones of tin's laft are very ftrong,

ligaments of the others are fmall, yet diltinft, and of various and exceed very much in volume the different rows of the

lengths. The plantar ligaments are much ftrengthened by other toes which are (lender in form, and comparatively

the numerous tendinous (heaths which are found in the fole weak. The bones of the lir't phalanx are the longell ;

of the foot, and jparticularly by thatof the pcror.cus longus, thofe of the fecond are very fhort, as alfo the third. Ther
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^nll fwell confiderably at the extremities, and are contracted ftrong ligaments binding the arch beneath. The tori

in the middle part or body. They refemble the fingers very

nearly in the material points of their formation, differing

from them chiefly in li/.e and mobility.

The full phalanges are by much the longed, and the

bones are more rounded than the correfponding ones in the

lingers. They are hollowed below, particularly near the

extremities, where the flexor tendons lie, the edges giving

attachment to the (heaths which confine them. The polte-

rior extremities are concave for the heads of the mctatarfal

bones, the anterior have condyles, and a middle depreflion

for the fecond phalanx. The two oppofite articulating

points of bearing are on the lower part of the heel bi

the outfide of the foot in nearly its whole length, efpccully
the poflerior end of the metatarfal bone of the little toe ;

the anterior ends of all the mctatarfal bones, and mofl
fpicuoufly that of the great toe, which is proportionally
llrong. When the heel is elevated from the ground, the
whole prediire is on thefe lad mentioned points, and on the
toes, which compenfatc, bv their augmented breadth, their
comparative want of folidity. The vaulted form gi

fpace in which the veffels and nerves can pafi free from
predion ; and the number of the articulations, by diilnbut-

furfaces between thefe bone* and the correfponding ones of ing the fhock over numerous llightly yielding furfaces, pre
the metatarfus, are crufted by cartilage, and fectired by vents the injurious effects which might otherwife arife fron
lateral ligaments, as in the fingers. Thefe are thick and leaps, or fails on the feet.

Mechanifm of the lower extremities.—In fupporting the
trunk, the hip bones are placed between two oppofite
efforts; viz. the weight of the body tranfmitted by the
facrum ; and the refiftance oppofed by the limb below in

by the extenfors, and the fmaller mufcles which furround the direction of the cotyloid cavity. The denrefiin? im

Thefe are thick and
ftrong, palling from the end of one bone to the oppoiite.

The joint is- llrengthened below by a tranfverfe ligament,

covering it from fide to fide, contributing to the ilieath of

the flexor tendons ; and is further fupported by thefe lad,

them. The fynovial membrane is loofe and extenfive; in the

joint of the great toe it lines the two fcfamoid bones.

Thefe fmall bones are unequal in fize ; the internal is the

largeft, oblong, gibbous below, concave longitudinally

above, and a little convex tranlverfely, co\ered in the laft

•nfpedt by cartilage, and refting on the head of the meta-

carpal bone in the two hollows already mentioned, fo as to

be feparated by a linall interfpace. They are connected by
ligaments to the firil bone of the great toe, as the patella is

to the tibia, and glide backwards and forwards in the dif-

ferent motions of the joint, defending it effectually below,

giving an advantageous purchafe to the mufcles which are

pulfc acts in a plane poflerior to that of fupport, tending
to make the hip bones move backwards on the thighs, if

they were not counterbalanced by mufcular efforts. The
bafe of fupport, as far as regards the offa innominata, is

contained between the plane of the vertebral column behind,
and that of the thigh bones in front ; a fpace which varies
in different individuals, and which is comparatively narrow
in infancy, from the more oblique direction of the hip-bones,
which brings the thighs more immediately under the verte-
bral column. As the offa innominata become more horizon-
tal, the bafe of fupport is rendered wider, and the mufcles
being at the fame time more fully developed, give it addi-

fixed to them, and preferving from preffure the tendon of tional fecurity. This is one fource of the difference in gait
the long flexor, which runs between them. Thefe bones in manhood and infancy. Another is found in the difpofi
are rarely met with in the other articulations. The motions

between thefe bones and the metatarfus may be effected in

«very direction, except rotation, and are in general more
limited than in the fingers. The toes, however, can be in-

flected backwards, or extended on the metatarfus to a

greater degree than they can be bent. The advantages of

this mechanifm, fo widely different from what we noticed

in the hand, may be particularly noticed in Handing on the though it give

toes, and in progreflion, and will be examined hereafter.

The fecond phalanges of the four leffer toes are fo fhort

and compreffed longitudinally, as to have fcarcely the ufual

characters of the long bones. This is a diftinguilhing point,

in comparing them with the fecond phalanges of the fingers,

which they otherwiie refemble in miniature, giving attach-

ments in a fimilar manner to flexor and extenfor tendons, and

to the fibrous Iheaths of the former. The articulations are

tion of the cotyloid cavities. As they are at a diftance from
the points of offification, they are almoft wholly cartilagi-
nous for fome time after birth, and therefore can offer but
a feeble refiftance to the thighs, quite infufficient for
(landing or progreflion, until the place of cartilage is fup-
plied by bone. Add to this, that the two joints are
comparatively nearer to each other ; which circumilance,
though it give facility, mult neceffarily diminilh firmnefs.
The greater proportional diftance in the adult throws the
thighs further apart above. In females this diftance is

greater than in the male, which gives a peculiarity to their
waik, a more obfervable rolling of the hip in the fucceffive
advancement of each limb. This is not to be feen in the
infant female, where the pofition and form of the hip bones
differ but very little from thofe of the male of the fame
age.

alfo analogous ; the motions, which are thofe only of flexion The femur, which is the only bone in the thigh, is curved
and exttnfion, are more limited. considerably forwards in the middle; hence a larger fpace i>

The laft, or unguinal phalanges, five in number, refemble left behind for mufcles ; and the bafe of fupport, afforded
thofe of the fingers both in ftructiire and formation. That
of the great toe is ftrong and broad ; the others are more
than proportionally fmall. This laft difference is the prin-

cipal one between them and the fingers ; the articulations

and motions are very nearly the fame ; the latter may be a

little more limited. In children they are very moveable :

flipper
by this bone to the trunk, is directed forwards, fo that the
latter is fudained in the direction, in which it has the
greateft tendency to fall. The neck of the bone, be fides
i ncreafing the extent of rotation, enlarges tranfverfely the
bafe of fupport

; gives the body a greater firmnefs in Hand-
ing, without impeding progreflion, fince the head of the

thin mobility diminifhes as we grow up, and is often com- bone, and not the body, is the centre of motion. If the
pletely deftroyed in^advanced age, owing mofl probably to thigh bones poffeflcd no neck, but were kept equally far

the confinement of our fhoes. The metatarfal rows have apart, by increafing the diftance between the cotyloid
cavities, the attitude of Handing would be equally fecure,
the tranfverfe bafe of iupport being dill the fame; but pro-
greflion would be impeded, as it actually is in the female,
from the greater tranfverfe diameter ef the pelvis. The
head »f thi femur, funk into a deep cavity, is forced, in

J H fupporting

three points of offification, the others have two, and very

frequently only one.

From the affemblage of the bones we have been defcribing,

there refults a long, broad, and partly vaulted bafis, for the

fupport of the weight above, fceured by nvmerous and

Vol.. XIII.
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fupporting the trunk, againfl tlic mod refilling part of this

cavity, viz. under tlie anterior fpines. The ilrong liga-

mentous bands which ilrcngthcii tlie capfule in front and

above, are fo difpofed as to augment the retlftance to any

effort of the thigh-bone in that direction, and to reflrain

ar\y part of the head which may not be contained in the

acetabulum. The interior ligament alfo adds to the firm-

nefs of the joint ;
preventing, by its tenfion, the difplace-

vnent of the articular furfaccs in every eftort which forces

the head upwards ; an effort which, from the preffure of

the trunk, is almoft conflantly operating. In the infant,

the body of the bone is nearly ftraight, a conformation un-

favourable to (landing, according to the reafons above

allcdged : the neck is (hotter, and confequently the bale of

fupport diminifhed ; it is cartilaginous, and therefore lefs

able to endure, for any time, an attitude which demands

folidity in the fuftaining parts. Thefe are other reafons for

the insecurity of the llation and progreflion of young

children, and fliew by contrail the advantages of the form

cf the adult bone.

In the knee, we arc (truck with the extent of the arti-

cular furfaccs, and the number and flrength of the ligaments

which conned them, fo.wcll adapted to fuftain the weight

traufmitted by the thighs; the crucial ligaments limiting and

maintaining the extcnlion of the leg, preventing it from palling

in this direction beyond the axis of the thigh ; tlie patella in

fome meafure retraining its flexion, protecting tlie joint, and

more particularly favouring the action of tlie extenfor

mufcles, which play fo important a part in the functions of

the lower extremity. The perpendicular direction of the

leg is very advantageous in giving firmnefs ; to this end alfo

the immobility of the two bones which compofc it feems

directed. The tibia, folid and broad at either end, alone

'receives the prefTure and continues it to the foot ; the fibula

ferves principally to afford attachments to mufcles. This

difpofition, fo different from that obferved in the analogous

part of the upper extremity, bears an obvious relation to its

different function. In infancy the patella is fcarcely per-

ceptible ; its abfence mull be unfavourable to the power of

the extenfors, and may be one caufe of the feeblenefs ob-

fervable at that period ; and further, its want is felt in

kneeling.

The foot is admirably adapted to its office of fuflainiHg

every effort continued from above. It is articulated at right

angles with the leg, through which it receives the weight

of the body in a perpendicular direction, bearing directly on

the upper furface of the allragalus, the whole length of the

foot refling on the ground. The articulation is fituated

nearer to thepollerior than to the anterior part of the feet,

which gives to the bafe of fupport a greater extent for-

wards, a direction towards which the line of gravity natu-

rally inclines. The lateral defcent of the malleoli mate-

rially fecures the firmnefs of the ankle joint- The breadth

cf the foot, increafing gradually towards the front, the length

of the metatarfal bones, the direction of that which fuftains

the great toe, its fituation and want of mobility, are other

circumftance6 marking the dillinction between the hand and

foot, and adapted to increafe the lolidity and extent of bafe

afforded by the latter. The functions of the foot are af-

filed alfo by its concave form, which enables it to gain a

kind of hold of the bodies on which it refls, and to accom-

modate itfelf to unequal furfaccs, an advantage almoft de-

stroyed by the ufe of fhoes, but eminently confpicuous in

thofe people whole feet are not cramped by artificial means

cf defence. In its pofterior half nearly it rells on the-

ground by its outer fide, compofed of the folid bone of the

jfceel, and the os cuboides, the inner fide reprefenting an

arch, and placed at a diflance from the plane below ; in the
anterior half the weight is principally fupportcd by the

inner Me, where we find the lolid bones oi tlie great toe

very little afiilled by the external edge.

Every thing in the ftructure of man evinces that he is de-

figncd by nature for the erect pofture : we (hall notice

here thole proofs only which are deducible from the framing

of tlie extremities. One of the moll obvious is the great

difproportion in the refpedtive lengths of tiie upper and
lower limbs, and the greater comparative ilrcngth of the

lower. Other marks are found in the width and direction

of the hip bones, in that of the neck of the femur, in the

articulation of the leg at right angles with the foot, in the

fr/.c and length of the latter, and the predominance of its

folid over its moveable parts. We may remark alfo the

flattened cheft, and the fhouldeis fet off by long clavicles,

fo very different from the conftruction of thefe parts in

quadrupeds, where the cheft is compreffed laterally, and the

anterior extremities approach each other in front for the

better fupport of the body. The form of the hand, and
the modes of articulation between the feveral bones of the

upper extremity, are among the numerous and evident argu-

ments that the erect pofture is natursJ to man, and we be-

lieve we may add, peculiar to him. In all the pofitions,

produced by different motions, this pofture is more or lefs

prcferved ; fo that, before we enter on progreffive move-
ments, it will be well to confider feparately the iimple act of
fupporting the body, which they neceffarily include.

Station—or the act of (landing, in man, as far as the lower

extremities are concerned, will be the full point for our ob-
fervation. In this attitude it is neceffary that the perpen-

dicular line, which paffes through the centre of gravity of
the whole body, fhould fall fomewhere in the fpace inter-

cepted between the two feet, or on the fole of the foot itfelf,

if we arc fupporting ourfelves on one only. This centre of

gravity, when the body is erect, has been proved by Borelli

to be placed between the hip bones, " inter nates et pubem,"
in the human fubjedt. To favour this difpofition, we find

a vertebral column curved alternately in oppofite directions,

and placed obliquely with regard to the direction of the

offa innominata, by which means the diilribution of the

(oft parts is more eafily managed, the balance preferved,

and permanent flation much facilitated. If this obliquity

did not exift, and the vertebral column had been ftraight,

it would approach too nearly the line of direction of the

leg and thigh, a difproportionate quantity of the mafs of
the body would be placed in front of the line paffing through

the centre of gravity, which would continually tend to make
the body fall forwards in prolonged flation or progreflion.

In the orang outang the angle, which the vertebral column
raifed perpendicularly makes with the hip bones, is much
more obtufe than in man, and the equilibrium is preferved

by the length of the arms ; the fame may be obferved of
the gibbon, the fimia lar of Linnanis. In quadrupeds

this angle, under fimilar circumflances, is dill more obtufe,

and tlie efforts they make to remain upright on the hinder

feet are continued with difficulty, more efpecially if not af-

fifted by fome other peculiar advantages of conftruction, as

in the bear, for inilance, by the length of the heel. In

man, the hip bones united to the facrum form a circular

fupport, by means of which the columns below are not in.

clined to the trunk, but fuftain it in perpendicular lines.

If they had converged above, they would have formed an
angular fupport, not fo capable of refilling the preffure,

and requiring a conftant and powerful exertion on the part

of the adductor mufcles. As it is, the columns are preffed

on perpendicularly by the tranfverfe width of the hip bones,

fo



EXTREMITIES.
fo that the preffure may lie Paid to render them more firm and
ftcady. The long bones of the lower extremity in man are

placed nearly Vertically on each other, and on the foot.

Ai:d we may juft rem. irk, that even in llation a fucceffion

of columns of the fame fize is probably more advantageous
thai*, a Gngle one, equal in hulk and length to the whole:
this has been demon (hated in the cafe where the weight is

upheld by columns fuppofed to be flexible. The direction

of the head and neck of the femur has been already men-
tioned as increafing the bafe of fupport, and we may add
that the oblique pofition of the latter decompofes, in fome
ineafure, the preffure of the trunk from above, and renders

it lets fenliblc than if it had been vertical ; avoiding at the

fame time the diladvantages arifing from an inclined pofition

of the whole columns, as mentioned above. By the arch of

the necks alio the thigh bones are projected from under the

hips, and fullain the trunk with greater conftancy and free-

dom than if they had been placed vertically beneath it

during its different inclinations. The thighs, charged with

the whole weight above, tranfmit it to the leg at the knee
joint ; fomewhat differently, however, in the adult, and in

the aged. In the latter the fpine is bent forwards, and to

preferve the balance the thighs are neceffarily alfo bent, and
prefs obliquely on the leg, a difadvantageous bearing, as

requiring greater mufcular efforts, and foon becoming on
this account wearifome. It is through the tibia alone that

the preffure is communicated to the foot, which finally fup-

ports the whole weight. The arch of the latter is favoura-

ble to ftation only inafmuch as it favours the adaptation of

the fole to inequalities of furface. In progveffion it may
give eafe and grace, but the long and fomewhat flattened

foot is probably beft fuited to tirmnefs of ftation. The
concavity is leffened by the preffure, which acts moft fenfibly

on the anterior and more moveable part : it is very evident,

when the foot comes with force to the ground, and it may
be proved alfo by the aching and uneafinefs produced by
wearing (hort fhoes, which impede the elongation of the foot.

A queftion has arifen concerning the moft advantageous
bafe of fupport, or what opening between the two feet is

bed fuited to fecurity of ftation. An anfwer equally ap-

plicable to every cafe cannot readily be found ; the nearer

it approaches a fquare, including the feet, the better. Still

different individuals mutt, require different bafes as fuited

to their own form. In every cafe, if the feparation be too

wide, the limbs lofe their perpendicular bearing, and be-

come inclined to the trunk. The fmaller the angle made
by two lines produced backwards in the direction of the

feet, the better: it feems, indeed, that a parallel direction

of the two feet is the moft natural, as we fee it in children

and in the greateft number of adults, efpecially of thofe who
have not been inftructed by art. The body has a tendency

to fall forwards, which is partly counteracted by the length

of the foot ; increafing the bajfe of fupport in the anterior

direction. Now if the foot be turned much outwards, the

bafe is neceffarily Shortened towards the front; and, as in

ftation, the trunk has no difpofition to fall laterally, what
the bafe gains in that direction is in no degree equivalent to

what is taken away from the other. The fame obfervation

applies to turning the toes inwards ; but as this never takes

place to any confiderable degree, an abufe of it is lefs to be

apprehended. The unnatural pofition, in which education

teaches us to place our feet, with the hecU forming an ob-

tufe angle behind, is contrary to the whole mechanifm of

the limbs, is uncafy, and infecure. In different gymnaftic

excrcifes the feet arc placed fo as to offer the greateft poffi-

ble refillaiicc to the probable direction of the effort they

will lia\c to withftand. In wreftling, where the force in

the firft inflanre is generally applied laterally, we
the feel parallel, and at a confiderable diflance from i

other. Conllant attention, however, is abfolutely neceffary

to change this bafe, if any unexpect rd impulfe he made in

a contrary line. A deficiency in tins refpeft is the reafon

why inexperienced wreftlers are fo readily pulled down for-

wards, or thrown on their hack;, their exertions bei.ij;

formly directed to oppofe the expected ones of their adver-

faries ; if thefe be fuddenly altered, there is no adequate
power of rcfillance. In boxing, the bafe is increafed from
before backwards, the feet are placed nearly at right angles

and far apart, the knees are bent a little, and the trunk,

lowered. Here the impulfe is expected in front, and the

attention is particularly directed to oppofe it in that poi^;.

This, in fhort, is one of the great principles obferved not

only in thefe exercifes, but in every laborious exertion, as

in pufhing or pulling, where the line of opposition does not

vary. Whatever be the direction or diftat.ee of the feet

from each other, no mufcular effort can prevent the fall of

the body, whenever the perpendicular line from the centre

of gravity falls without the quadrilateral fpace intercepted

between the feet. And a man can fupport a weight much
heavier than himfelf, provided that the line from the centre

of gravity of fuch body fall within the bafe of fupport.

Our ohfervations hitherto are principally applicable to

ftation, with the trunk erect. Let us now fuppofe the

feet fixed lecurely on the ground, and the trunk moving in

different directions by means of the articulations of the hip

with the thigh-bones. In bending forwards, if the motion
be prolonged conlideralily, the centre of gravity is no longer

fupported, and a fall is the immediate and neceffary conlc-

quence. We have before remarked, that the articulation of

the facrum with the offa innominata is in a plane pofterior to

that of the feet. Now, if in bending forwards, the hip-

bones move on the thighs, fo as to bring the two bafes into

the fame plane, the centre of gravity is eafily thrown for-

wards beyond them, and a fall is the refult. To counteract

this, when the trunk is bent much forwards, we at the fame
time carry the upper part of the lower extremities back-
wards, the feet remain advanced, the leg and thigh are

inclined backwards, fo as to form an angle with the body-

In extending the body on the thighs, and carrying it back
beyond the perpendicular, as there is no extended bafe of
fupport behind, analogous to that formed by the feet in

front, we are obliged to bend the knees, in order to bring

the centre of gravity within the fpace occupied by the feet.

If the lower extremities are maintained in an upright pofi-

tion, while the trunk paffes behind the perpendicular line,

a fall is inevitable. Lateral inclinations of the trunk on the
thighs are neceffarily confined ; fince, in order to lower it

on one fide, the oppofitelimb muft be proportionably raifed;

when both feet touch the ground, it is almoft completely
prevented, fo that the lateral balance is feldom loft, efpe-

cially as we can at pleafure widen the bafe of fup-

port.

The power of (landing on the toes refults from the mode
of their articulation with the metatarfus, which allows of ex-

tenfion or Inflection upwards, beyond the axis of the latter.

By this mechanifm we reft on the whole length of the toes,

not merely on their points, which would be utterly incapa-

ble of fupporting the weight ; here too the fefamoid bones
are effentially ufeful, the preffure bearing diiedlly on them, as

it does on the patella in kneeling. In this attitude the feet

are extended on the leg, and form an obtufe angle with the

toes, which conftitute the balls of fupport ; the legs and
thighs arc in the fame llraight line, and the trunk is project-

ed a little forwards by the elevation, fo that the centre of

5 H 1 gravity
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fravity is brought over the contracted plane, which now
orms the bale of fupport, lefTened very much in length

pcfteriorly by the loi's of the tarfus and metatarfus. The
fame difficulties occur if we (land on any pointed, or narrow

body, and for the fame reafon, viz. the diminution of the

fpace in which the vertical line from the centre of gravity

mull fall, m order to preferve the equilibrium. This applies

alio, and more forcibly, to the caies in which we (land on

the toes, or heel of one foot only. In the lad inllance the

foot is bent, the fole elevated, the rounded heel alone touches

the ground by a very limited furface, great mufcular exer-

tion is required to keep the line of gravity vertical, the

body vibrates on every fide, and the attitude is necefTarily

foon loft or difcontinued. We have not fo much difficulty

in Handing on the heels of both feet, though this is far lefs

ealy than on the toes, on account of the points on which

the weight rc-fts. Standing on a fingle foot, with the whole

fole on the ground, is an attitude more eafily maintained,

on account of the greater length of contact, and the lefs

mufcular exertion neceffary to inflect or erect the trunk fo as

to bring the line of gravity within it. In this pofuion the

body is more or lefs inclined on the limb which fupports it,

and may be moved with facility in every direction by means

of the joint at the hip. The long neck of the thigh-bone

is here eminently ufeful, by widening the bafe of Support

afforded above to the trunk ; and the pofition canno.t for an

inftant be maintained by animals, who, beiides other ob-

ftacles, have a very Ihort neck to the femur. It is obvious

that ftation on one foot muft be more difficult than on two,

as in the laft cafe it is not only the feet, but the plane

intercepted by them, which form the bafe, and much lefs

exertion is required to keep the line from the centre of gra-

vity within it. We muft have obferved alfo, that when in

ftation on one foot, the trunk is much inclined in any di-

rection, we throw out the ttherlimbin the oppoiite one, in

order to keep the centre of gravity vertical to the bafe : and

if we ftand on the toes or heel of one foot, not only the

other leg, but the arms alfo, are called into aftion to preferve

the equilibrium, which is perpetually loft and regained by
the tottering trunk, and fhuifling bafe. A fixed (lability

is utterly prevented by the difficulty of keeping the balance

even under the greateit mufcular exertions.

In fitting, the fupport is afforded by the tuberofities of

the ifchia, the thighs and the interval between them, and

by the legs alfo, if we fit on the ground with them extended.

This is a firm pofition, eafily continued, efpecially if the

body is inclined a little forwards over the bafe ; if it is in-

jjetted backwards a fall may eafily take place. On this ac-

count we have generally backs to our feats, to allow the

trunk to recline, when the mufcles are fatigued by fup-

portin<r it in its pofition of inclination forwards. The legs

and thighs are concerned only in a fecondary way in this

pofture, as the principal fupport is afforded by the tubero-

fities of the ifchia refting immediately on the furface

below.

Kneeling is another attitude in which the lower ex-

tremities are employed, but the bafe of fupport is extended

poftenorly, confiding of the fpace included by the legs,

which are projected backwards under the trunk. Hence

the body, if eredt, is difpofed to fall forwards ; we require

a refting place in front, as we throw the hips backwards, to

bring the line of gravity over the legs. This pofture is far

from a.i eafy one, fince it requires a conftant and unfavour-

able exertion of mufcular force. The ufe of the patella

has been already explained.

The importance of the general law, by which it is necef-

lary that a vertical line paffing through the centre of gra.

vity mould fall on fome point within the bafe of fupport,

is ftrikingly exemplified by the following obfervations. If
we (land with our back and feet touching a wall, and then
make a profound bow forwards, we inevitably fall, as the
vertical line from the centre of gravity foon over-reaches the
bafe of fupport. Again, when fitting with the trunk and
legs perpendicular to an horizontal plane, we cannot rife

from our feat ; becaufe the centre of gravity of the trunk,

fails far behind the feet : we are obliged consequently
either to incline the trunk very much forwards, or draw the
feet backwards under it, in the firft cafe changing the
centre of gravity, in the latter the bafe of fupport ; and
then by mufcular efforts the thighs are eafily extended on
the legs, the trunk lufpended, and the whole bodyerc&ed j

operations extremely difficult, if not impoflible, fup-

pofing the original pofition had been preferved. Our no-
tions of ftation would be very imperfect if we did not take
mufcular exertions into the account ; it is in vain that we
place a dead body fo as to bring the centre of gravity over

the bnfe of fupport ; the bony columns are no longer regu-

lated by the varied effort* of numerous mufcles, as in the

living fubje£t ; the machine is incomplete, and inftantly

gives way to the preflurc. The fame phenomena occur if

faintit,j comes on in the cre£t pofture ; the head
and neck incline forwards, as alfo the trunk ; the

bones bend on the thighs, the latter on the legs,

and thefe again on the feet. We muft not therefore

confine our attention to the idea of bony columns preffing

vertically on each other, but recollect that they have highly

moveable articulations, which require fome ftrong external

efferts to give them politive (lability. Thefe exertions are

more or lets powerful as the bones depart more or lefs from
a vertical bearing on each other. Hence the anterior ex-
tremities of quadrupeds poffefs fewer and lefs powerful

mufcles than the pofterior : as, in the firft inftance, the bones
are diredtly extended on each other, and prefs vertically on-

the ground ; in the laft, they form angles more or lefs-

open, which can be preferved only by a conftant exertion of
mufcular force. The elephant is an illuftrative exception to>

this obfervation ; his hind limbs are nearly vertical columns j

a mechanifm which diminifhes the quantity of mufcle other-

wife neceffary to fupport his enormous bulk. In infects, on
the other hand, the joints are bent at very acute angles ; a
flruiture lefs inconvenient than we might at firft fuppofe, as

on account of the fmallefs of their body, the weight is di-

miniftied in a fub-duplicate ratio to their fize. In birds

who fleep perched on trees there is a peculiar confirmation,

by which the mere ceffation of mufcular action, the allowing

the body to fink, and the knees to bend, induces a me-
chanical contraction of the toes, which grafp firmly the

body on which they reft, and fecure their Dofitiou when at

rood. In the grallas tribe, in the ftork for inllance, who
(lands motionlefs for hours waiting for his prey, there is a
particular conftrudlion in the articulation of the knee, which,

enables him to ftand without much mufcular exertion.

Progrejjion—may be effected in many different ways, of
which we (hall examine only the moil ordinary and limple.

In walking, the action, which carries the body forwards,

backwards, or to either fide, confills in alternate motionsot

the lower extremities, in which each of them becomes, in

its turn, the fixed point on which the whole weight of the

body isfupported j the limb which moves, giving in its ele-

vation an impulfe to the trunk by means of the nip bone.

Each of thefe motions is called a flep, and a fudained fuc-

ceflion of them conftitutes progreflion : and in order to un-

derlland the latter, we fha.ll examine the mechanifm of the

ftep under different conditions. In walking, it we fupnofe

both
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both feet to be on the fame tranfverfe line, the limb (fay

the left) which makes the firll ftep, is raifed from the

ground and advanced, by bending the hip joint ; it is then

extended, and lalUy, the foot prelerviug its advanced jioii -

tion, is fixed on a different fpot ; io that tlic centre of gra-

vity of the body which, during the advance of the left leg,

•was fuftained by the right, is moved forwards by a finnulta-

neous movement of the trunk ; and the line ot gravity falls

becween the two feet. If the Hep is fhort, the hip and

trunk move but little ; if it be long, and the left leg carried

far beyond the right, there is an evident rotation of the

right hip, and confeqtiently of the trunk on the corre-

sponding thigh. By this horizontal rotation, which carries

the left fide of the body obliquely onwards, the ext nt of

the ftep is greater than it would have been by the iimple

bending the thigh ; and we fee it in fact moft evidently in

long llrides, where the rotation is io great, as to bring the

fhoulder of the advanced fide immediately in front, the hip

moving through the quarter of a circle, gi'ing thereby an

additional impulfe to the limb below. A the ftep is (hotter,

this lateral rotation is lefs obfervable, till in fome cafes it

can be no longer noticed. It is more evident in the female,

from the greater tranfverfe diameter of the pelvis ; and is

particularly ftriking in individuals who have a ftiff, or an-

chylofed hip joint, where the limb cannot be advanced bv
bending the thigh. The fhort ftep is effected, on the con-

trary, chiefly by the alternate flexions and extenfions of the

joints of one extremity, uninfluenced by any movement of

the trunk on the other.

If the feet are not in the fame tranfverfe line at the com-
mencement, thelimb, which is behind, and inclined to the trunk,

is the one to be moved forwards. Here the foot rifes, each

part quitting the ground fucceffively, from the heel to the

toes, by a kind of circular motion. The limb is thus de-
lated and adfanced, and the centre of gravity is carried in

the fame direction, which latter is effected with greater fa-

cility, as the body at the fame time leans a little forwards.

When this impulfe is carried to its full extent, the toes are

detached from the ground by the thigh being fuddenly bent

on the hip, which has been moved forwards, and the limb

is carried on as in the former cafe, the other remaining fixed

as the temporary fupport. The hip and knee joints are then
extended, and the foot bent on the leg. The foot touches
the ground firft by the heel : this is fucceeded by a circular

motion of the anterior part of the foot round this fixed

point, and a correfponding motion of the leg in the fame
direction, which brings it to a vertical line at the time that

the toes begin to bear on the plane below. In thefe circu-

lar motions the foot is fenfibly elongated, and its concavity

lefTened by the preffure, its vaulted form, and the number
and mode of its articulations imparting a degree of eafe

and grace to the whole motion which we look for in vain,

where the foot is flat and ftiff, and the whole fole quits, or

reaches the ground at the fame in Hani. There is, in this

cafe, an awkwardnefs of gait, and a real inability of walk-
ing with promptitude and vigour. This ftep we have been
delcribing takes place fucceffively in each limb in pro-

greffion ; and differs from the preceding in being more ex-
tenfive, and depending more importantly on the foot. Tlie
impulfe which its elevation communicates to the trunk will

be influenced however materially by the knee : if this is

beat in proportion as the foot rifes, the limb lofes in one
aftion what it gains by another ; the impulfe will be ftronger

as the knee is kept more extended. And when the fo<.t ii

detached at once, without this rotation, no impulfe will be
given to the hip by the limb in motion : if the pelvis roll

o» the thigh which is fixed, it mull be by an independent

mufcular action, as in the former cafe. Tn every cafe, as
loon as the foot has left the ground, the trunk fupports the
limbs; and carries it forwards. The mechanifmof the ftep

backwards will he e.ifily undci Hood from what has been
faid : we obterve only that the foot i6 raifed more imme-
diately by bending the knee ; and that when the Hep is pro-
longed, there is an evident horizontal rotation of the trunk
in the fame direction. The fide Ilep is produced by gently

bending the knee to detach the foot from the ground, and
then abducting the thigh ; or by lifting the whole limb by a
lateral inclination of the trunk on the oppofite one, and
then feparatiug them, the knee being ail the while ex-
tended.

Walking is a fucceffion of thefe motions, and requires for

its regularity an equal length of hoth limbs ; a fhortuefs of
either limb induces a finking and relative inclination of the

whole trunk to the correfponding fide, every time that the
deficient extremity touches the ground. In the moft natu-
ral mode of walking, one foot does not quit the ground en-

tirely, until the other touches it wholly, or in a great part
of its length : the latter begins to iix itfelf while the former
llill refts on its point ; the vertical line irom the centre of
gravity, which fell on one foot during the tranfportation

of the other, being carried forward, and dropping at this

time between the two. When the advanced foot is firmly

fixed, we throw on it the centre of gravity ; the fame motion
neceffarily projects the whole body forwards, and a fucceflion

of fimilar phenomena takes place. At each ftep the impulfe
given to the trunk by the limb which has juit quitted the
ground produces an undulatory motion up and down, and at

the fame time an horizontal rotation alternating from one
fide to the other. It is the latter which, from not being
fuftained equally, produces the deviation from the ftraight

line in walking forwards, fo conftantly obferved if we walk .

blind folded, where confequently we cannot correct incidental

errors by the fight. The bell chance of walking ftraight

in this cafe is by taking very fhort fteps, and for the
reafons infilled on above. In fact, the centre- of gra-
vity is not, when we carefully endeavour to attain it,

moved forward in the fame ftraight line, but varies more
or lefs between the lines defcribed by the feet at every
ftep, in a degree proportionate to the extent of each. This
is fcarcely noticed, but is evident from this fimple experi-

ment. If we ftand at any diftance from a fmall perpendi-
cular rod, and fix our eyes on any point fome way behind
it, and in the fame ftraight line, we (hall, as we advance to

the rod, find this point alternately to the right and left of
it, as we move each limb. A proof that the trunk is not
carried as in a ftraight line, but defenbes a tortuous one,
winding from one fide to the other. Another coufequence
of this rolling of the trunk on the oppofite limbs in fuccef-

fion, is a fwinging motion communicated to the upper ex-
tremities : thefe move, moll commonly, in an oppofite
way to the feet ; that is, the right arm moves on at the
fame inftant that the left leg propels the trunk. The ufe

of this crofs motion of the arms is fuppofed to be that .

of correcting the lateral impulfe given to the trunk by
the leg in its elevation. In every cafe of progreflion there

mult be a r> gulated degree of flexions and extenfions, which
is in fome in(lances provided for by the mechaniim of the
bones, and their ligaments, but in all depends principally on
an uniform fucceffion of fuftained mufcular actions. The
greater difficulty and fatigue experienced in walking up an
afcending plane d< pcuds upon the greater degree of flexion

neceffary to raife the limb from the ground ; this mull be
increafed as the plane becomes more vertical; the heel is at

the fume time lower than the toes, and mull pais through

more
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more fpacc in each elevation than in the ordinary cafe of
walking 00 plain ground. Walking down hill is for the

lame reafona lels difficult ; there is left occalion for cxten-

five mufcular action. The object is to regulate the impulfe

whkh the trunk eafily acquires, and to keep the centre ni'

gravity over the feet, by throwing the trunk a little back-
wards iuft ad of leaning forwards, as in the preceding cafe,

li afcending alio we liave each time to elevate the weight
of the body by mufcular powers; in descending we have

only to prevent it from finking too fad. Mounting fteps,

or a ladder, or defcending either, are Mill more difficult,

is the reafons above given apply more ftrongly.

Running differs from walking chiefly in the rapidity and
force with which the motions of the lower extremities are

executed. The mechanifm by which they are produced i3

neatly limilar ; the remarkable differences are, that the toe;

only touch the ground, and the whole trunk is inclined very

confiderably forwards. In confequence of the tird circum-

itance, a fmall furface only is in contact with the ground
;

and this can be more rapidly applied and detached, while the

extension of the foot upon the leg adds to the length of the

limb. From this fmall extent of the bafe of fupport arife

the frequent falls in running from trifling obdacles, or flight

lateral impulles ; and hence, in this mode of progreffion, we
fhould conftantly endeavour to preferve the balance, by
preventing the centre of gravity from being removed too

quickly from the leg behind, or from being thrown too

foon on the one in advance. Running is alio infecure from
the fhort time allowed for fixing the point of fupport ; and

hence poiitive liability is leffened inverfely as the neceility

for it is increafed by the quick transition of the centre of
gravity from point to point. At each ftep the trunk is

fuddenly and violently carried forwards by the limb which
has iuft left the ground, and which mull be immediately and
confiderably advanced to fupport the centre of gravity.

In running very fad, efpecially on a declivity, fo powerful

an impulfe is communicated to the trunk, that it is almod
impoflible to (lop fuddenly ; we gradually flacken our pace,

flill projecting the limbs to fupport the trunk till the im-

pulfe is weakened. In running up an acclivity we always

bend forwards, to affifl the propuliion of the centre of gra-

vity, which is effected under many difadvantages ; we ge-

nerally do fo in running on plain ground, though, when we
run carefully, the head and fhoulders are thrown back to

counterbalance the impulfe below. When from fear, or ina-

bility to continue the mufcular exertions neceffary to main-

tain this poflure, the trunk is neitherthrown back, nor even

kept vertical to the horizon, the runner appears to yield en-

tirely to the impulfe, to commit himfelf almoil to chance; his

enly endeavours being to throw his legs out rapidly and to the

greated extent, to fullain the increafing velocity with which
the centre of gravity is carried onward : the ground covered

at each Hep is really immenfe, the power of balancing is

totally loft, and the flighted inequality of furface is fuffi-

cient to overturn him with the roughed violence. If he is

fteady enough to reach the bottom iu fafety, he continues

his courfe a very confiderable way before the impulfe is

deftroyed, and the power of regulating his movements re-

covered. In running, the lateral rotation of the hip and
trunk on the thigh is extenfive, from the length of the

deps ; and the fame caufe produces an equally great and
rapid motion of the oppofite arm to preferve the equilibrium,

which is more eafily lod than in walking.

In leaping, the body may be raifed vertically, or with any
degree of obliquity. The joints of the lower extremities

are fi-d clofely bent, and then fuddenly extended, fo as to

propel the trunk ; for the ground effectually refids the

impulfe, which mud be entirely fpenton themoveablr parti

above. The alternate angles, formed by the ankles, knees,-

and hips, deprefs the centre of gravity, without altering itj

bearing on the feet ; and the fame mechanifm enables us to

elevate the trunk nearly in a vertical line, the circular

motions in oppofite directions executed with almod indanta-

neous velocity, acting in a draight line intermediate to them
.all. If the flexions were all made in the fame direction,

fubfequent cxtenfion would be more laborious, and a perpen-

dicular impulfe, fuch as produces the vertical lean, would
be impoflible. The mechanifm of leaping may be illuflrated

by comparing it with other motions. The mufcular powers
being the fame, the leap will be more confiderable as the

ra are longer, and more inclined on each other. Hence
animals, whofe hind limbs appear difproportionately long,

can make the mod extenfive bounds ; we need fcarcely

indance the kangaroo, hare, fquirrel, or grafshopper.

The elevation of the body in a vertical leap is continued

fo long as the communicated impulfe exceeds the power
of gravitation ; as the former diminifhes, the latter again

begins to operate, and the body defcends in the fame line

with that in which it had been elevated. It is incapable,

while in the air, of altering the general direction derived

from the fird impulfe ; although many motions of the

extremities may be produced, as we obferve in dancing.

The ground, from its want of eladicity, communicates no

impulfe to the body at the moment of elevation. A certain

refillance to the action of the mufcles on the moveable

levers is required. If the ground be foft or fandy, It yields

too readily to the impulfe of the feet, and leaping is impeded

:

on the contrary, if the point from which the jumper fprings

be eladic, as in the cafe of a flexible board, or a tight rope,

there is an evident re-action, confiderably increafing the

impulfe comrnunicated by the exertion of the lower limbs.

In jumping forwards the trunk is inclined, and projected in

the fame direction by the extenfion of the thigh on the leg.

This latter motion is counterpoifed or varied, according to

circumdances ; but it is fo effential in every cafe, that we can.

not leap if the knees are kept extended, no mufcular action

or exertion could then raife the body from the ground. The
chief effort is to turn the thigh and trunk balanced on it for-

wards on the tibia ; and the impulfe thus given predominates

over the others ; in leaping backwards, the tibia is the more
moveable divifion of the lever by a variation in the combined
action of the mufcles employed, determinable by the will.

In the vertical leap the body moves up and down in the

fame line : but if the impulfe is given in a line inclined to

the horizon at oblique angles, the line defcribed by the

centre of gravity will be a parabolic curve, compounded of

the uniform draight motion of projection, and the force

of gravity, as in other projectiles. While the fird pre-

dominates over the lad, the body afcends ; when they are

in equal power, the elevation is the greated ; from this

point, it defcends, the force of gravity acting with increafing

effect as the impulfe is weakened. The impulfe, in this cafe,

may be confiderably increafed by a previous motion given

to the body by running : the impetus is fomewhat altered

in direction by the violent extenfion of the extremities, but

it acts with almod undiminidied force in projecting the

body : there are here two caufes acting in oppofition to

gravitation. This kind of leap is facilitated by inclining the

body forwards ; and, in order to afford a point of fupport

to the centre of gravity, we always find, before the body is

elevated from the ground, that one of the legs, generally the

right, is much before the other ; this polition is preferved

throughout, for the fame reafon, or the two legs are brought

into parallel obliquely inclined liaes, before we reach the

r grouad
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pround at the end of the leap, If we jump with the feet

together, wo cannot incl tic the body much forwards, with-

out loling the balance. In tliis cafej to aflifl the impulfei

we fwing the aravs backwards and forwards before we make
the fpring, endeavouring to give fotne degree of horizontal

impetus to the trunk, which ir.ult however always be

inferior to that obtained by even a fhort run. The body
cornea in contact with the ground, at the end of the leap,

imprefled by a double force, w'ss. ; tlie projectile impetus,

ami that acquired by gravitation in the defcent. Wr
c .tend the feet on the legSj (o as to touch the ground firfl

by the toes ; we then yield fomewhat to the force, and

allow the joints to be bent gradually, fo as to weaken and

finally deftroy the (hock. In order to deitroy the impulte

given to the centre of gravity, we throw back the head and

Shoulders, and flacken our pace by degrees, till the power of

balancing is reltored.

The action of dancing, which confids in a rapid change,

in various manners and directions, of the lower extremities,

principally refemblrs, in fome reSpects, the run, in many
others the hap. We omit the detail of thole extraordinary

and amazing feats of agility, which altonifh us in the ftage

dancer, or the tumbler'; as they depend, not on any pecu-

liarity of mechanifm, but on the powerful, long fuftained, or

rapid actions of mufcles, educated to the talk, and preferved

by conftant exercife in the higheft poffible ftate of energy.

Hopping is a fucceffion of leaps on one leg only; the actions

are otherwife analogaus. Skaiting is a fimple motion ; the

mechanifm of which may be readily conceived after the ob-

servations we have made : the centre of gravity is brought
alternately over the oppofite feet, as each glides on the plane

beneath, and the balance is preferved by mufcular action.

Swimming is a more compound action of both upper and

lower extremities, involving in its diicuffion many intereil-

ing queftions, independent of their functions, and which con-

sequently cannot properly be confidercd here.

For more detailed information on the Subject of animal

mechanics, we refer the reader to Borelli, de Motu Anima-
lium ; Haller, Element. Phyfiol. torn. iv. ; Barthez, Nou-
vellc Mecanique de 1'Homme : fee Jour, des Scavans

1782-1783. Bichat, Anatomie Deferiptive, torn. i. Cu-
vier, Lecons d'Anatomie comparec ; torn. i. fur la fin.

There is a catalogue of authors on this fubject in Dr.
Young's Natural Philofophy v. ii. p. 164.

Campari/on of the upper and lower extremities.—A review

of the differences in the confirmation of the upper and lower

limbs w ill illultrate the mechanifm of their component parts.

There is a general refemblance of form throughout ; and
the effential varieties may be all referred to the principle of

mobility in the upper, and to that of firmnefs in the lower.

In man, the extremities are nearly parallel to the long

diameter of the trunk ; and confequently they mull be
parallel to each other ; but they are not in the fame vertical

plane. A line drawn from the glenoid cavity of the fca-

pula to the acetabulum, will be very oblique from above
downwards and forwards, becaufe the plane in which the

former lies is pofltrior to that in which the latter is found.

Hence the arm drops neceffarily behind the thigh. The
advantage of fuch a difpofition in the upper extremities is,

that the principal motions, which are thofe in the anterior

direction, have a greater range than if the glenoid cavity

had been Seated nearer to the front of the trunk. The
extremities differ alfo in the fpace, by which they arc Sepa-

rated from each other. If we judged only by the intervals

between the right and left glenoid and cotyloid cavities

respectively, we Should fuppoft the difference to be great

;

the long claviclea keeping the firfl at a greater diftance than

lie pubal poitiooa oi the hip bones do the Second. This,

however, 1. eonipenfaled by the length and obliquity of the

necks of the thigh bones, which throw the axes of thefe

bones far without the cotyloid cavities. We have here flip-

pofed the legs to be extended, and the arms lying in their

natural direction by the fides of the trunk ; if the knee and

elbow be bent in this pofition, we (hall find the angles are

open in nearly oppofite directions, that of the knee back-

wards, and the elbow forwards. Thefe are the only joints in

w Inch the articulations are directly inverfe in their modes of

action ; in quadrupeds, this condition prevails from the

(houlder and hip to the feet in a very Slriking manner.

The lower extremities are nearer together below than above ;

while the upper are kept afunder by the intervening

body. The lower extremities are rather longer than the

upper, in confequence of the great length of the thigh and

leg, when compared with the arm and fore arm. For the

latter, by the long axis of the hand being in the fame line

with their length, gain much more than the lower extre-

mity does by the mere thicknefs of the foot. When the

arm hangs eafily extended by the fide, the points of the

fingers reach to about the middle of the thigh ; yet there

are many varieties in this refpect. The folid form, and the

broad articular furfaces of the lower, are Strikingly con-

trailed with the Slender make and narrow articulations of

the upper ; the firfl bearing a marked relation to their prin-

cipal function of fullaining the body, the latter to their

distinguishing character of mobility. At the time of birth

the upper extremities are more advanced in formation than

the lower. This feature is, however, more remarkable, the

nearer we mount to the firfl: developement of the embryo
;

it is gradually loft after birth, and the Structure of both is

completed nearly about the fame period. The different

nature of their functions, thofe of the upper commencing

almoSl immediately, and thofe of the lower not until a con-

siderable interval after the birth of the child, explains caiily

the reafon of this difpofition.

The bones of the hip and Shoulder differ more in their

form and connections than any other parts of the extremi-

ties. The fcapulae are fuftained by mufcies, allowing a

great variety of motion, and are kept apart by the two

moveable clavicles in front ; the hip bones are bound lirmly

to the fpine, and the articular cavities Separated hum each

other by an immoveable medium. The fpace between the

cotyloid cavities is proportionably greater in the female than

in the male. The fame excefs may be obferved in the

Shoulders, where it arife3 from the greater comparative

length of the clavicle. The breadth of the Scapula increafes

in the male the tranfverfe diameter of the Shoulders, which

on this account is particularly Slriking from behind ; in front

they are not proportionably fo wide as in the female. It is

therefore the proportional excefs of width in the hips, and

not any decreafe in the breadth of the Shoulders, which

gives to the female.figure one of its moll prominent features ;

this diftinguifhes it from the male, in whom the Strong,

though narrow, hips are oppofed to the comparatively

Spreading Shoulders. Thefe circumftances are fufficiently

evident in examining the difpofition of the bones ; bnt they

become dill more Striking, by the addition of the foft parts,

in the complete fubject, where the Strongly marked and

mufcular form of the Shoulders, and the contracted out-

line of the hips in the male, is finely contrasted with the

delicacy of the firfl, and the fwclling roundnefs of the laSt

in the female. The hip bone exceeds the fcapula and cla-

vicle in volume, as well as in the firmnefs of its articulation
;

it further gives, a fixed point of motion to the thigh, by a

deep
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deep articular cavity, whereas the fcapula offers a mallow

and eafily moveable' one, yielding to a flight impulfe.

The femur exceeds the humerus very much in lizc, and

length! (this laft being nearly in the rauo of 46 to 33,) and

in the extent of its articular furfaces. Although their mo-

tion; arc for the molt part analogous, fome differences may

be pointed out. The movements of circumduction and

rotatio -. esilt in an inverfe ratio to each other. In the

thighbone, the length of the neck, which is the lever of

rotation, ",ives great extent to this motion, and thus fup-

plies the want in the leg of the motions correfponding to

the pronation and fupination of the fore-arm, fo that all

polling of the foot out and in, when the limb is extended,

arifes from a motion- of the whole limb. The fhort neck

of the humerus, on the contrary, by bringing the axis of

the bone nearer the centre of motion, limits rotation ;

which is lefs eflcntial, inafmuch as the hand is moved by the

pronation and fupination of the fore-arm. Circumduction is

more confined in the thigh by this very length of the neck,

which makes an angular lever of this bone, differing much

from the nearly rectilineal one of the humerus. In the firft

cafe the axis of motion is not in the long axis of the bone ;

in the bit, it is nearly fo ; and the difficulty of this motion

is proportional to the difference between the two axes,

while its facility is greater as they approach each other

more nearly. The advantages of this difpoiition, in giving

mobility to the upper, and firmnefs to the lower extremi-

ties, may be readily perceived.

The leg exceeds the tore-aim in the fr/.e and length of the

bones, the proportions being as 39 to 26- In the orang-

outang the ratio of the thigh to the arm is as 9 to 10, and

that of the fore-arm to the leg as 9 to 1 1 ;
which propor-

tions are very different from thofc of the human fubject.

The excefs of length in the lower extremity of man is feen

mo ft evidently when he attempts to move on all fours, as

we exprefs it. To correct this difpropoition he is obliged

to bend the joints of the lower extremities, or to throw

them out very" obliquely behind the trunk, whillt the upper

are perpendicular to it. The leg and fore-arm refemble

each other lefs than the thigh and arm ; in the fore-arm

the parts are arranged favourably to mobility ; in the leg

the object is to procure a firm and folid fupport, which can

tranfport the centre of gravity with eafe and fafety from

one point to another. Of the two bones of the fore-arm,

which are nearly equal in every refpect, one rolls eafily over

the other, and the hand is articulated with the moveable

bone. In the lower extremity thefe rolling motions would

have been dangerous ; to give it firmnefs, the foot is articu-

lated with the tibia, which correfponds to the ulna, and

net with the fibula; the latter puiiefTes no perceptible

power of motion.

The baud and foot refemble each other mod clofely 111 the

ftrncture and number of the phalanxes, and of the bor.e3

which fu, port them ; the principal differences occur in tne

carpus and tarfus, which are the molt folid portions.

That part of the hand in which its llrength refides is lei's

developed, and has far lefs volume than the a.-.alcgous parts

E t T
of the foot, on which the whole weight of the Srvry in fta-

tion finally rcfts. The moveable phalanges, which are the

principal agouti in executing the functions of the hand, are

much longer, and larger than thofe of the toe , which are

not fo e(fr;.t:jl to or progreffion. The foot and hand
are difpofed inverfely as to form ; the pofterior part of the

former, a:-.d the anterior part of the latter, is the mod im-

portant, the longHt, and the mod linking cha-

racters. The 1 i render it ucceffary that

its plane fhould be nearly continuous with that of the fore-

arm ; otlierwife the radius could not guide it fo precifcly

over the objects in view. In the foot, the articulation is

fo difpofed that its pofterior part offers a powerful lever for

mufcular agents, and a folid fupport for the mafs above ; it

is formed by a Tingle hone of the foot, which neceffarily

adds to its folidity. 1 ':. pus and metatarfus have

a much greater li.iiilarity other; the latter is the

more folid, and offers this principal difference. The meta-

tarfal bone of the great toe, by far the ftrAngefl of the

whole, has fcarcely any motion on the tarfus, and is on the

fame plane with the others ; while that which fupports the

thumb has a very oonfiderabie extent of motion, and is

anterior to the reft. This arifes from the obliquity in the

articulating facet of the trapezium, wlach is directly tranf-

verfe in the firft cuneiform bone of the tarlus. Further,

this bone in the foot is not feparated from the other meta-

tarfal bones, by an interoffcous fpace larger than that

between all the reft, as is the cat? with the metacarpal bone

of the thumb. Thefe remarkable differences depend wholly

on the folidity neceffary for ftation, and the treat mobility

required for the important offices executed by the thumb in

the human fubject. In the ape tribe, the great toe on the

contrary may be properly regarded as another thumb in its

ftructure and ufes. The toes can be inflected further on the

back of the foot than the fingers can be on the hand, a

difpofition which is accommodated to progreffion, efpecialiy

to running fwiftly ; an analogous effect is produced in the

hand by the inflection of the carpus backwards on the fore-

arm. At the time of birth the important parts of the hand

are already well developed ; the metacarpus, and more
efpecialiy the fingers, are fufikiently formed for the infant to

feize objects within its reach, and to diftinguiih fome of their

qualities. This early developement of the organs of touch

would ieem to bear a marked relation to the correfponding

advancement in the formation of two other organs of fenfe,

the eve and ear, they being all affooiated clofeiy in confirm-

ing, or correcting external fenfations. The important part

of the foot, the tarfus, is far behind in formation, as it is

not called into ufe till fome time after birth, till the organs

of fer.fe have long been exerciied in common, and can now
mutually affiit each other.

Refpecting this comparifon between the upper and lower

limbs, fee Vicq D'azyr fur la comparaifon des extremites

entr'elles dans l'homme, et dans les quadrupedes, in the

Hiftoire de l'Acad. des Sciences 1774.

EXTREMUM Claufn Dkm. See Diem.

THE END OF VOL. XIII.
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